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Abstract
The foundation of modern-day emergency medical service (EMS) systems began in 1966,
based on hospital medical care. Demand for evidence to support prehospital practices that
have been in existence for the past half-century has continued to grow; yet, researchers
have not adequately explored the relationship between the medical certification level of
emergency first responders and the amount of time an ambulance spends on the scene.
The purpose of this quantitative study was to examine and compare ambulance scene
times for emergency responses when basic life support (BLS) certified first responders or
advanced life support (ALS) first responders are first on the scene, and whether the level
of first responder training reduces the time spent on the scene by a paramedic ambulance.
A final research question dealt with whether there is a relationship between how long the
first responder is on the scene and the amount of time an ambulance spends at the scene
of an emergency. The publicly available archival data used for the study were from a
community that had BLS and ALS first responders. Data analysis involved ¢-tests of the
hypotheses for the first 2 research questions and a linear regression analysis of the
hypotheses for the third research question. The findings showed that there is a clear
difference in ambulance scene times based on the certification level of the first
responders. Advanced life support first responders significantly reduced the scene time of
ambulances when they arrived at the scene prior to the ambulance. Positive social change
could result from this study if understanding the impact that ALS first responders have on
ambulance scene times leads EMS planning managers to deploy resources more

strategically, thus improving the efficiency of the public safety system and saving lives.
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Chapter 1: Introduction to the Study

The impact emergency medical services (EMS) have had on emergency health
care, and public emergency response models are not well known. This leads stakeholders
and community members to question the validity and efficacy of EMS (Wilson, 2016).
According to Bass (2015), beginning in the mid-1980s, the federal funding for EMS
diminished, and the decision-making and financing of local and regional EMS systems
switched to the states and their communities. With these added responsibilities,
“managers of EMS systems, just like their counterparts elsewhere, needed to know which
components of the system were crucial, and which could be deleted if funding was
limited” (Bass, 2015, p. 9). There is little research on the role of emergency first
responders and their contribution to overall EMS system effectiveness, or the impact of
care provided by emergency responders. According to MacFarlane and Benn (2003), “it
has not been possible to assess, adequately, the efficacy of prehospital care, due to the
difficulty of developing appropriate indicators” (p. 189). Results of this study will
contribute to the already existing literature on EMS, more specifically, in the realm of
tiered response with first responders and how they impact emergency response times.

In today’s two-tiered EMS systems, fire departments provide first responder
services, which may include basic life support personnel (BLS) or advanced life support
(ALS) personnel who typically arrive at the scene of an emergency before the
transporting ambulance (Boland et al., 2015). Ambulance personnel may also be BLS,
ALS, or a mixed-model. There is minimal research on EMS system design, specifically

which models have the best patient outcomes and EMS system efficiency (Bass, Lawner,



Lee, & Nable, 2015; MacFarlane & Benn, 2003). To better allocate resources, EMS
system leaders could benefit from knowing which model shortens a patient’s time in the
field or an ambulance’s time in transit. In Chapter 5, I provide suggestions for more
efficient EMS system design, including a better deployment of emergency response
resources, that could result in a potential reduction in suffering and lives lost by those
serviced by the EMS system.

This chapter includes a summary of the literature on EMS, identified gaps in
research, and potential suggestions to fill these voids. The chapter contains a purpose
statement, three research questions, the subsequent description of variables and
methodology for the proposed research, the definitions of specific terms, the scope,
delimitations, and limitations of this research. Finally, this first chapter concludes with
the significance of the study and possible contributions the EMS industry could adopt.
These findings may provide leaders, and those responsible for EMS system design, a
better understanding of the impact first responders have on the overall time involved in
the care and transport of prehospital emergencies.

Background of the Study

In 1966, many U.S. citizens were dying on the nation’s highways. The National
Academy of Sciences commissioned a study on behalf of the federal government. This
report led to the creation of the modern prehospital emergency medical services system.
Paramedics today still abide by these outdated suggestions developed in the 1960s
(National Academy of Sciences, 1966). Before 1966 and well into the 1970s, mortuaries

or police paddy wagons provided most prehospital care (Simpson, 2013). A subsequent



report released 30 years later called for research on the value of prehospital care
providers and EMS system design (Stewart, 2005). Stewart (2005) went on to say,
“despite excellent pockets of clinical research into the outcome of patients in EMS
systems, few convincing data could be cited as favorable to any particular system design
in the first two decades of modern EMS history” (p. 12). Since Stewart’s paper, the
number of dissertations containing emergency medical services in the title has tripled
(ProQuest, 2012) and additional searches revealed far more research conducted with
varying themes involving EMS. Despite this surge of research, 911 response calls and the
various layers of the EMS response system remain largely unexplored. Managers and
physicians responsible for EMS system oversight continue to call for an evidence-base
and an examination of the quality of emergency care delivery (Glind et al., 2016).
Utilizing a Delphi model, Glind et al. (2016) surveyed 48 research topics to
identify and rank unexplored areas of research, the fourth of which was “performance
measures for quality of care” (p. 5) behind three other nonpatient care oriented items. In
the absence of statistical backing, the Delphi model allows researchers to have structured
communications, which allow individual and group feedback, revisions, and if necessary,
anonymity for the respondents (Okoli & Pawlowski, 2004). This presents researchers
examining the question about whether there is remaining research in the field of
emergency medical services the opportunity to investigate without necessarily drawing
attention to their domain or area of unsubstantiated interests. As a result, questions

remain about which emergency response model provides the most efficient service for a



community, and, more importantly, which model has the greatest impact on human life.
Examining EMS research Maguire, O’Meara, and Newton (2015) stated:
As a profession, include setting systems in place to support not only medical
based research but also operations, education and systems research that will
ensure that our operations, education and systems are based on the best evidence
for effective, efficient and safe delivery of out of hospital care. The same rigor
that is applied to ensure that the drugs we administer are safe and effective needs
to be used to ensure that our operations and practices are safe and effective. (p. 4)
The standard for emergency medical response has been to have a first responder
at the scene of the emergency within 4 minutes 90% of the time, and an ALS ambulance
on the scene within 8 minutes (National Fire Protection Association, 2010). The
examination of response and scene times prehospital intervals has been the subject of
previous research (Carr, Caplan, Pryor, & Branas, 2006). Response time and the amount
of time it takes a patient to receive care at an emergency facility has an impact on patient
outcomes (Blackwell & Kaufman, 2002; Blackwell, Kline, Willis, & Hicks, 2009; Pons,
Haukoos, Cribley, & Markovchick, 2005); however, it is only in the past decade there has
been research focused on outcomes and quality improvement indicators (Howard,
Cameron, Wallis, Castren, & Lindstrom, 2017).
A two-tiered 911 EMS system dispatches fire department personnel and
ambulances simultaneously; however, fire personnel begin the patient assessment and
integrating treatment protocols before the arrival of the ambulance (Eckstein, 2011).

Sometimes, if dispatched at all, first responders arrive on scene at the same time as the
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ambulances or afterward. In each case, researchers focused on the amount of time it took
for a patient to receive emergency medical care; despite this, researchers seemingly
neglected the actual EMS system that transported patients.

Examing the subject in greater detail, Callaham and Madsen (1996) focused on
the time between the arrival of first responders and the initiation of ALS intervention, and
looked at its impact on patient morbidity and mortality, concluding there was no change
in patient outcomes other than the time it took to begin CPR or utilize an AED. Park et al.
(2017) corroborated these finding and concluded that it was the early application of
quality CPR that had the greatest impact on patient survival in OHCA. The question of
how the actions of first responders impact the efforts and scene times of ALS transport
ambulances remains. While patients may benefit from timely performed ALS procedures
(Boland et al., 2015; Callaham & Madsen, 1996; Carlson et al., 2016), the certification
level of providers is not abundantly clear. Larsen, Eisenberg, Cummins, and Hallstrom
(1993) found patient survival was “dependent on the full continuum of care” (p. 1656)
which includes layperson recognition, early access to BLS care, and the initiation of ALS
care which Martinell et al. (2017) contradicted noting that two of the essential tasks
performed by paramedic (intubation, administration of Epinephrine) contributes to poorer
outcomes (p. 7). This further supported by Fujii et al. (2017) who found that even
establishing intravenous access “was negatively associated with 1-month survival with a
favorable neurological outcome” (p. 3) and found no relationship between Epinephrine
administration and improved patient outcome. Larsen et al. (1993) did not provide the

extent of care involved; however, they identified a 5.5% decrease in patient survival for



every minute they did not receive CPR, defibrillation, and ALS intervention; but, the
emphasis remains on quality CPR (Park et al., 2017).

According to their certification level, first responders may provide BLS or ALS.
Some researchers looked at the impact first responders have when caring for patients
suffering from cardiac arrest or strokes (Rea & Page, 2010); however, there is scant
literature on how first responders influence the actions of ALS ambulances and the
amount of time required for ambulances to spend at the scene of the emergency (Isenberg
& Bissell, 2005). There are many researchers who demonstrated that ALS ambulances do
remain on scene longer than BLS ambulances in both cardiac emergencies and major
trauma victims (Sanghavi, Jena, Newhouse, & Zaslavsky, 2015). It is not known if
having a BLS or an ALS first responder on the scene influences the actions of the ALS
ambulance, and therefore, how long an ALS ambulance must remain on scene.

Problem Statement

There is limited scholarly research on how the certification levels of first
responders impacts the time spent at the scene of an emergency by transport ambulances.
Multidisciplinary groups are making a strong push to correct this and substantiate current
practices by engaging in research and encouraging EMS professionals to do the same
(Bigham & Welsford, 2015; Eisenberg & Bissell, 2005; Institute of Medicine Committee
on the Future of Emergency Care in the US Health System, 2007; Jenson & Travers,
2017; MacFarlane & Benn, 2003; Stewart, 2005). Rea and Page (2010) examined the
impact first responders had on cardiac arrest and stroke patients but failed to address how

first responder actions impacted the ALS ambulance response. Waalewijn, de Vos,



Tijssen, and Koster (2001) compared cardiac resuscitation success rates between
laypeople, first responders, and paramedics; they suggested the level of training
determined the impact. They did not examine the amount of time an ALS ambulance was
on scene and how this measurement affected resuscitation success rates but found instead
other more important variables which impacted outcomes. This included whether a
cardiac arrest was witnessed, had early CPR, or the application of an AED, which
continue to be proven as the two most important variables in OHCA (Nehme, Andrews,
Bernard, & Smith, 2015).

Other researchers examined the golden hour in trauma. It is in the first 60 minutes
after a traumatic event when most deaths will occur leading to the term golden hour
(Cales & Trunkey, 1985). Researchers were unable to find any association between EMS
intervals (i.e., time spent in the field) and patient mortality with trauma patients who had
physiologic finding in the field (Newgard et al., 2010); however, researchers have argued
for and against prehospital treatment modalities, including the differences between BLS
and ALS responders (Boland et al., 2015; Carlson et al., 2016; Esmaeiliranjbar, Mayel,
Movahedi, Emaeiliranjbar, & Mirafzal, 2016; Harmsen et al., 2015; Newgard et al.,
2015). Blanchard et al. (2012) examined the relationship between emergency response
times and patient mortality, concluding that further research examining various response
time components was necessary. The amount of time it took an ambulance to become
available from the hospital based on the patient’s acuity directly impacts an EMS

system’s ability to handle their demand for services, Vandeventer et al. (2011) researched
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this question and concluded that patient acuity affected how long an ambulance remained
at a hospital.

Not many researchers have investigated ambulance time spent on the scene, or
how responder first certification levels affected the amount of time an ambulance spent
with a patient. There is conflicting research on the impact EMS certification levels have
on patient outcomes (Bakalos et al., 2011; Seamon et al., 2013; Vopelius-Feldt, Coulter,
& Benger, 2015; Vopelius-Feldt, Branding, & Bender, 2017). Stiell et al. (2008)
recommended EMS systems re-evaluate the use of ALS providers when caring for
patients suffering from major trauma because mortality was greater with system-wide
implementation of ALS services when caring for a subset of trauma patients. Researchers
supported the belief that the longer a seriously injured trauma patient spends in the
prehospital environment, the more likely they would suffer increased morbidity and
mortality (Harmsen et al., 2015; McCoy, Menchine, Sampson, Anderson, & Kahn, 2013).
But, in a comprehensive review of England’s trauma system, researchers found a greater
relationship between a patient’s physiological findings and survival than the level of care
the patient received by prehospital personnel (Thompson, Hill, Davies, Shaw, & Kiernan,
2017).

One of the challenges researchers have examining the impact EMS has on patient
outcomes, or evaluating EMS system models, is that much of the research has only
focused on out of hospital cardiac arrest or trauma patients (Myers et al., 2008) leaving

most prehospital emergency responses out of the analysis. There is a need for additional



research in this area because of the lack of consensus and high volume of conflicting
information on the subject (Coster, Irving, Turner, Phung, & Siriwardena, 2018).
Purpose of the Study
The purpose of this retrospective analysis is to find a relationship between
certification levels of first responders and the amount of time an ALS ambulance spent on
scene. The control group consisted of a set of responses where first responders were
dispatched and arrived at scene first or they arrived after the ALS ambulance had already
established patient contact. Certification level helped identify the two treatment groups,
BLS or ALS. Inferential statistics helped determine and assess the statistical significance
of the differences between the scene times of the respective groups.
Research Questions and Hypotheses
RQI1. What is the impact of first responder certification level (BLS vs. ALS) on
the amount of time the transport ambulance spends on the scene when first
responders are on scene before the transport ambulance?
Ho1: First responder certification level does not impact scene times of transport
ambulances.
H,1: First responder certification level does impact the scene times of transport
ambulances.
RQ2. What is the difference in scene times between when first responders are on
scene before the transport ambulance and when they are on scene after the

transport ambulance?
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Ho2: There is no difference in scene times between when first responders are on
scene before the transport ambulance and when they are on scene after the transport
ambulance.

H.2: There is a difference in scene times between when first responders are on
scene before the transport ambulance and when they on scene after the transport
ambulance.

RQ3. What is the relationship between the first responder arrival time in relation
to the transport ambulance arrival time and the amount of time the
transport ambulance spends on the scene?

Ho3: There is no relationship between the first responder arrival time in relation to
the transport ambulance arrival time and the amount of time the transport ambulance
spends on scene.

H.3: There is a relationship between the first responder arrival time in relation to
the transport ambulance arrival time and the amount of time the transport ambulance
spends on the scene.

Theoretical Foundation

The National Academy of Sciences (1966) white paper is the theoretical
foundation for this study because it provided the basis for modern EMS system
development in the United States. The white paper discussed the role of first responders,
patient transport, and set the guidelines for prehospital patient care. In 2005, Stewart
updated the paper by questioning the decisions that led to the current EMS system design

and practices. Stewart and others have called upon industry professionals to engage in the
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process of critical evaluation and research of current practices, stating that without
research-based validation current practices might not last (Glind et al., 2016; Maguire,
O'Meara, & Newton, 2016; Stewart, 2005).

Current EMS system design includes the roles and certification levels of first
responders and the utilization of ALS transport ambulances. Chapter 2 is an expansion of
these variables, relating current practices to the original 1966 publication. The need for
evidenced-based research will be defended and examining an EMS system which
provided BLS prehospital emergency response, and later, ALS prehospital emergency
response, the bigger question raised by Stewart (2005) will be acknowledged.

Nature of the Study

Initially, EMS systems only provided first responders trained and certified in
BLS, but industry standards within the local community upgraded to ALS. Using publicly
available archival data in this quantitative study, I compared a local EMS system before
and after the implementation of ALS first responders, showing differences between scene
times of ALS transport ambulance with both BLS and ALS first responders. The control
group (dependent variable) included patients who had no first responder services or
responders who arrived after the ALS transport ambulance.

I collected archival data over two, 30-day periods from the local 911
communications center, which receives all responses for emergency requests. Dispatchers
record and maintain logs of each emergency response (e.g., time call received, time unit
dispatch, time unit arrives at scene, time unit transports patient, time unit arrives at

hospital, and time unit become available for another emergency response). All the
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response time data are entered via a dispatch computer or the mobile data terminal
(MDT) located in the emergency vehicles and is maintained on a secure mainframe
computer with redundancies built in throughout the system. In-house personnel and
independent external auditors monitor the data in real-time, verified through human
interaction, and audited daily and monthly.

I compared the relative differences in mean scene times for each certification type
of first responder and compare them using inferential statistics, specifically analysis of
variance (ANOVA). [ used a simple linear regression analysis to determine the
relationship between first responder time on scene before the arrival of the ALS
ambulance and the scene time of the ALS ambulance, as well as how long a first
responder must be on the scene before the arrival of the ALS ambulance to shorten the
scene time of the ALS ambulance.

Definitions

Advanced Life Support (ALS): Life-support activities that go beyond basic
procedures to include adjunctive equipment and invasive procedures such as intravenous
therapy, drug therapy, intubation, and defibrillation (Bledsoe, Porter, & Cherry, 2007a).

At Scene (ATS): When apparatus or resources assigned to an emergency arrive at
the reported location of the incident. Can also be a function button on the MDT
(Pendleton, 2017).

Automatic External Defibrillator (AED): 1s a lightweight, portable device that
delivers an electric shock through the chest to the heart. Used to correct abnormal heart

rhythms and allow a normal rhythm to resume following a sudden cardiac arrest. Carried
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by first responders and found accessible in many public and private locations (American
Heart Association, 2017).

Basic Life Support (BLS): Basic life-saving procedures such as artificial
ventilation and cardiopulmonary resuscitation (Bledsoe et al., 2007a).

Bystander: Other persons who were present and had intervened but had not been
dispatched (Hansen et al., 2015).

Code 2: Responding to requests for medical aid with without lights and sirens (Ho
& Casey, 1998).

Code 3: Responding to requests for medical aid with lights and sirens (Ho &
Casey, 1998).

Computer Aided Dispatch (CAD): Allow for the prioritization of calls by
providing an automated means of classifying and prioritizing calls for service (Stroshine,
2015).

Deploy: Strategy used by an EMS agency to position its ambulances and
resources to meet system demands and reduce response times (Bledsoe et al., 2007a).

Dispatched: Apparatus or resources assigned to a reported emergency and sent
information via radio or CAD about where respond or the reported nature of the
emergency (Pendleton, 2017).

Emergency Medical Services (EMS): A comprehensive network of personnel,
equipment, and resources established for delivering aid and emergency medical care to

the community (Bledsoe et al., 2007a).
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Emergency Medical Technician (EMT): An EMT has completed the basic national

standard training course or its equivalent and its training in all phases of basic life
support, including using the pneumatic anti-shock garment. In addition to patient care
education, EMT’s receive training in ambulance vehicle operations (Sanders, 1994).

Enroute: The status of apparatus or personnel who are responding to the location
of a reported emergency but not yet at the scene. Can also be a function button on the
MDT (Pendleton, 2017).

First Responder: Personnel who responded to the medical emergency in an
official capacity as part of an organized medical response team but who were not the
designated transporter of the patient to the hospital. First responders are police officers,
firefighters, rescue squads, or life-saving crewmembers trained to perform basic life
support until the EMS team arrives and who are were called to the scene by emergency
dispatch centers (Hansen et al., 2015).

Golden Hour: The concept that the first 60 minutes after traumatic injury is a
critical period for transporting patients to a trauma center (the golden hour) has been
deeply ingrained in trauma systems, national field triage guidelines, emergency medical
services (EMS), and clinical care (Newgard et al., 2015).

HIPAA: Health Insurance Portability and Accountability Act of 1996 provides
protects patients, giving them control over who has access to their medical information

(Office for Civil Rights Headquarters, 2017).
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Incident Command System (ICS): A managed approach developed to assist with

controlling, directing, and organizing an incident with multiple resources or a hierarchy
of roles (Bledsoe et al., 2007a).

Mobile Army Surgical Hospital (MASH): Forward operating medical hospitals
which brought surgical personnel and equipment closer to the battlefield and is attributed
to saving lives and reducing preventable deaths. Similar facilities still used today in Iraq
and Afghanistan (King & Jatoi, 2005).

Mobile Data Terminals (MDT): The MDT is an emergency application solution
specifically for police, ambulance services, and emergency response services. MDTs
typically are a ruggedized mobile laptop built and installed in fire engines, police cars,
and ambulances to suit the needs of an extreme environment. It has a reliable wireless
connection via 3G using the Internet or intranet for remote information access (Yang,
Yang, & Plotnick, 2012).

Paramedic: The paramedic is a state or nationally certified EMT who has
completed the National Standard Training Course for paramedics or its equivalent.
Paramedics are trained in all aspects of BLS and ALS procedures relevant to prehospital
emergency care (Sanders, 1994).

Prehospital Care: Treatment which takes place in the dynamic, out-of-hospital
environment. Trained healthcare professionals for “analytic, resuscitative, stabilizing or
preventative purposes” provide this type of care within communities before and during

transportation to a medical facility (McManamny, Sheen, Boyd, & Jennings, 2014).
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Public Safety Answering Point (PSAP): A PSAP is a call center responsible for

answering calls to an emergency telephone number for police, firefighting, and
ambulance services (Sutter et al., 2015).

Return of Spontaneous Circulation (ROSC): In a post cardiac arrest scenario when
the patient regains a pulse they are deemed to have a return of spontaneous circulation
(Callaway et al., 2015).

Stage: To position one’s self away from a possible threat in a manner which
allows for quick access while maintaining distance or behind a protective shield
(Pendleton, 2017).

Stand-back: To position one’s self away from a perceived threat in a manner
which allows for quick access while maintaining a barrier of distance or shield
(Pendleton, 2017).

Sudden Cardiac Death: Refers to unexpected death without an obvious non-
cardiac cause occurring within 1 hour of symptom onset (witnessed), or within 24 hours
of last being observed in normal health (Stecker et al., 2014).

System Status Management (SSM): A computer-enhanced means of deploying and
dispatching ambulances (Bledsoe et al., 2007a).

Tiered Dispatch: System that allows multiple vehicles to arrive at an EMS call at
separate times, often providing distinct levels of care or transport (Bledsoe et al., 2007a).

Triage (Trier): Originally a business concept which meant “to sort” and “divide
into three” which French Surgeon Baron Dominique-Jean Larrey developed into a means

by which injured soldiers could be assessed on the battlefield as having the potential of
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returning to the fight if treated first. Today triage is used to sort patients in order of
priority from the sickest to the not so sick (Nakao, Ukai, & Kotani, 2017)

Turn-out Time: The time between when emergency apparatus (i.e. Fire engine,
ambulance, police car) are dispatched to an emergency and when the emergency vehicle
starts moving (DeRuyter et al., 2017).

Unit Hour: A unit hour is defined as a fully equipped and staffed ambulance on a
response or waiting for a response for one hour (Fischer, et al., 2011).

911: The 9-1-1 public EMS system is utilizing the National Academy of
Emergency Dispatch: Medical Priority Dispatch System to process and prioritize all the
calls, then dispatch ambulances to the scene for further patient assessment and
subsequent transport. (Fessler, Simpson, Yancey II, Colman, & Hirsh, 2014).

Assumptions

I assumed all dispatch times were accurately entered and reflected the true times
associated with the emergency response. Because my goal was to analyze time associated
with emergency responses and the differences between BLS and ALS scene times,
accurate time records were imperative.

Scope and Delimitations

The study involved the retrospective comparative analysis of data collected from
two 30-day periods (from March 1, 2013 to March 30, 2013, and March 1, 2014 to March
30, 2014) when approximately 1500 emergency medical responses occurred. Data were
compared using publicly available archival data from the City of Chula Vista, which only

had had BLS responders in 2013. In the second half of 2013, the Chula Vista Fire
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Department began integrating ALS trained personnel onto emergency responses and is
now a full ALS first responder agency (Chula Vista Fire Department, 2017). Comparing
old data (i.e., before the department’s implementation of ALS services) with the new data
provided greater insight and opportunities for a conclusion to the research questions
outlined in this study. Because I only used one first responder agency (sole source data),
it reduced concerns about the effect of multiple agencies, dispatch center, and data
sources on the study data. Equally important is the ambulance provider was the same for
both study periods.

Not every emergency response is the same, and many factors may affect the
dispatch times associated with the response. First is the nature of the emergency response
and what protocol it may dictate. In the case of a person suffering from a heart attack, the
first responder and the ambulance will respond Code 3 (with lights and sirens) without
delay. In emergency responses or incidents where a hostile perpetrator remains on the
scene or the patient may pose a life-safety threat, both the first responder and the
transport ambulance must stage some distance from the scene until cleared by law
enforcement officials. This could include “assault/rape, unknown problems/man down,
overdose, psychiatric/suicide attempt and stab/gunshot wounds” (Gratton, Garza,
Salomone, McElroy, & Shearer, 2010) or incidents where the 911 dispatcher has
information which leads them to believe an imminent life-safety threat exists for the first
responders. In this situation, the response times for both sets of responders will be
skewed due to the delayed access to the patient. These incidents must be excluded from

the data set.
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Another situation which will impact the scene times are incidents where the
patient is difficult to access due to entrapment or inaccessibility. In the former case,
patients involved in a vehicle accident requiring extrication with specialized equipment
or personnel will delay the scene times for the transport ambulance and must be
excluded. In the latter incident, there are patients who are located inside their house, but
due to their medical condition or emergency, they are unable to provide access to the
responders, requiring forcible entry into the house. Many times, the first responders wait
until law enforcement arrives, which once again potentially skews the data and will be
excluded.

An additional data-set that needed to be excluded are those responses where the
responding unit (e.g., fire truck, ambulance) failed to advise their status changes (e.g., on
scene, transporting) via the CAD or through their dispatch center, which will result in
inaccurate times and potentially skew the analysis. Incidents when time measurements
are known or suspected to be inaccurate must be excluded. All incidents excluded from
the data analysis were documented, and an explanation was provided, thereby ensuring
transparency in the process.

Limitations

I acknowledge working for the ALS transport ambulance provider included in this
study and having previously worked as a responder in the community of interest. To
obviate this threat to study validity, thereby helping to ensure its objectivity and to
eliminate the Hawthorne Effect, where the study subjects are aware they are being

observed (Campbell, Maxey, & Watson, 1995), all data used in the comparison were
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historical data based on emergency responses made prior to the development of this
study. The risk associated with this approach is that without having prior knowledge of a
study involving response and scene times, the study subjects may not have been as
conscientious of how their behavior either before or after the emergency response would
impact the times. The benefits outweigh the concerns associated with eliminating the
Hawthorne Effect.

The validity of the study is dependent on the meticulous attention to detail on
behalf of the responders and dispatch centers. It is imperative that the accuracy of their
data entry is reliable and valid; when the data review revealed any instances of
uncertainty, those responses were set aside and individually examined to determine their
impact. If alternative sources of information could have been used to verify or disclaim
the data, a final determination on whether to include the data was made using this
additional information.

The Chula Vista Fire Department and American Medical Response (AMR)
provided the study data. Both agencies signed a data use agreement (see Appendices A
and B) allowing use of their data. Their ongoing cooperation was necessary to produce a
valid study and draw whatever conclusions may present. This research was completely
dependent on their assistance. Both entities are continuously updated on the progress of
this paper, and the need for their data and their continued support is constantly being
affirmed.

I did not examine scene times in specific medical emergencies. Although I

referenced heart attacks, strokes, and trauma, it was because they are frequent types of



21

emergencies and there is significant public education about these emergencies (Banharak,
Zahrli, & Matsuo, 2018). The focus of this study was on the overall impact of first
responders on scene times.

Significance

This project will add knowledge to the field of emergency medical services,
which has limited research (Boland et al., 2015; Gunderson, 2015; Stewart, 2005). The
investment communities make on their first responder services must demonstrate a
positive impact on the community other than just lives saved (Glind et al., 2016; Maguire
et al., 2016). This could include reducing the need for ALS transport vehicles, increasing
the capabilities of first responders, or better serving their community when disaster
strikes. According to Chroust, Ossimitz, Roth, Sturm, and Ziehesberger (2015), first
responders are trained and equipped to help mitigate disasters in the short-term.

Citizens dial 911 when they have a medical emergency expecting emergency
personnel will rapidly arrive on scene, assess, treat when able and then transport the
patients quickly to an appropriate facility. With more than 17.4 million EMS emergency
responses per year in the United States (Wang et al., 2013), there is a demand for
services, and civic leaders have a responsibility to ensure adequate resources and efficient
utilization of those resources. I examined one small piece of the over-all EMS response
package but one that has received minimal attention. While Rea and Page (2010)
identified the positive impact first responders have on overall patient outcomes, others
suggested first responder certification needs further examination in the context of EMS

system design and patient outcomes (Bigham & Welsford, 2015; Eisenberg & Bissell,
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2005; Institute of Medicine Committee on the Future of Emergency Care in the US
Health System, 2007; Jenson & Travers, 2017; MacFarlane & Benn, 2003; Stewart,
2005). The results of this study will add to the body of knowledge from which the
medical community can best advise civic leaders how to design effective EMS systems,
while also demonstrating the financial implications of how scene times of ambulances
impact the operating efficiency of an EMS system.
Summary

Every day, communities across the nation lose and save lives as citizens call 911
and access their local emergency medical services system (Eid, Abougergi, Albaeni, &
Chandra-Strobos, 2017; Nehme, Andrews, Bernard, & Smith, 2015). Since the
publication of the 1966 National Academy of Sciences white paper, EMS systems have
evolved over time yet with little research to support their design (Bigham & Welsford,
2015; Eisenberg & Bissell, 2005; Institute of Medicine Committee on the Future of
Emergency Care in the US Health System, 2007; Jenson & Travers, 2017; MacFarlane &
Benn, 2003; Stewart, 2005). One major component of EMS system design is the role and
impact first responders have on patient outcomes and system efficiency (Boland et al.,
2015). DeRuyter et al. (2017) highlighted the “on feet interval” (p. 54) which was time
first responders spent getting dressed for an emergency response, or the amount of time it
took them to arrive at the patient’s side once they got to the scene of the emergency. I
attempted to answer the following question: How do first responders affect the actions

and scene times of transporting ambulances?
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Chapter 1 was an overview of EMS system design, first responder models and the
importance of prehospital care times. Chapter 2 is a comprehensive review of the
foundational and supporting literature which examines emergency medical services
system design, the role of first responders, and the impact prehospital certification levels
have on patient outcomes and response time measurements. By comparing the relevant
literature, a gap in existing research will further demonstrate the need and rationale for

this study.
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Chapter 2: Literature Review
Introduction

The field of prehospital care provided by paramedics and first responders is a
newcomer to the medical field when compared to the history of medicine. There is very
little research on the relationship between emergency medical first responders and the
effect on transport ambulance scene times. The purpose of this retrospective analysis was
to determine whether a relationship exists between the certification levels of first
responders and the amount of time an ALS ambulance spends on the scene. Much of
prehospital care emerged from mimicking the services found inside of the hospital
emergency department or based on military experiences. Over time, practitioners within
the profession have advocated for evidence-based research to support practices or
identify those needing improvement.

The role of the first responder in prehospital care has minimal research to support
its presence. Similarly, the impact that first responders have on the role of transporting
paramedic ambulance receives little attention. To date, most researchers have focused on
early interventions and its impact on patient outcomes. System administrators and
municipal leaders need more information on the fiscal and health impact first responders
may have on over-all EMS system design.

In Chapter 2, I provide a comprehensive review of existing literature addressing
the relationship between first responders and ALS ambulances. I will also provide a brief
review of the literature search strategy and the theoretical foundation. Next, I analyze the

literature for supporting arguments and examine it for contrasting information, ultimately
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highlighting the gap in the literature necessary to find the relationship between first

responders and ALS ambulances. To conclude this chapter, I review the research

questions and show the relationship between the literature and the questions.
Literature Search Strategy

To ensure a comprehensive review of the literature, I conducted an exhaustive
search of library databases and used multiple search engines. I used a broad range of key
search terms to reduce the odds of overlooking relevant studies or information. Much of
the foundational literature, which provides the historical perspective of the development
of EMS, dates back many years, as do several of the seminal papers which served as the
catalyst for the modernization of EMS in the United States. Over the past 10 years, a lot
of research expanding on the foundational literature has emerged; including many
international studies, which help support assertions made in domestic research.

I attempted to locate as much research that directly addressed the questions of this
study, to no avail. This lack of available scholarly resources merits the additional
investigation in this area. As such, I tried to bridge this gap by researching specific
patient medical conditions and the impact time and time at scene had on the patient, as
well as patient treatment modalities and what impact time had on their success or the
patient outcomes. I examined the frequency of utilization of different life-saving skills,
focusing on the emergency responders’ certification level.

I accessed multiple library databases to retrieve relevant information on the
subject including electronic access of Walden University, the University of San Diego

Copley Library, the Southwestern Community College Library, San Diego State
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University, and the library at the University of California - San Diego. In addition to

electronic access, I made in-person visits to libraries at the University of San Diego, San
Diego State University, the University of California-San Diego Medical Center, Sharp
Chula Vista Hospital Medical Center, San Diego County Public Library, and the City of
Chula Vista Public Library.

I used a number of search engines to locate materials such as, Academic Search
Complete, Academic Search Premier, Business Search Premier, CINAHL and Medline
Simultaneous Search, Dissertations and Theses at Walden University, Dissertations and
Theses Full Text, EBSCO Books, Google Books, JSTOR, Lexis/Nexis Academic
Universe, Medline with Full Text, ProQuest Central, ProQuest and Health Complete,
ProQuest Nursing and Allied Health Source, PubMed, Sage Premier Journals, Science
Direct, and Wiley Interscience Journals.

I used key terms in the initial research stages to find the relevant areas. In many
cases, this led to secondary and tertiary terms not originally considered, fanning the
research in many directions. Key terms included: ambulance response times, ambulance
transport times, Advanced Cardiac Life Support (ACLS), Advanced Emergency Medical
Technician (AEMT), Advanced Life Support (ALS), allied health care, Basic Life Support
(BLS), cardiac arrest, CPR (cardiopulmonary resuscitation), Emergency Medical
Services (EMS), Emergency Medical Technician (EMT), First Responder, first responder
response times, Fire Departments, history of EMS, Major Trauma Victims (MTV),
paramedic, paramedicine, prehospital medical care, Prehospital Trauma Life Support

(PHTLS), response times, and system status management.
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The scope of the literature search included references, which cited data going
back as far as 1500 years (Garrison, 1921). While there is scant research directly dealing
with a similar focus area of this research, there are seminal works which account for the
bulk of the historical data. These historical texts are the foundation for modern research
and served as the platform for explaining the need for this study. Seminal works included
the National Academy of Sciences (1966) “Accidental Death and Disability: The
Neglected Disease of Modern Society” as well as Stewart’s (2005) “History of EMS:
Foundation of an EMS System.” Stewart and most EMS researchers attribute the
modernization of emergency medical services in the United States to the publication of
the National Academy of Sciences paper, but Stewart laments that one of the key
principles identified in the 1966 paper was not pursued. Namely, the lack of data
collection analysis or research for newly implemented practices and standards within this
new industry (Stewart, 2005). Because of this and the specificity of the research
questions proposed in this study little original research exists further supporting the need
for this retrospective analysis.

Theoretical Foundation

Time is a frequently measured benchmark in prehospital care (Harmsen et al.,
2015; Patel et al., 2014; Squire, Tamayo-Sarver, Rashi, Koenig, & Niemann, 2013).
Some researchers have examined the impact a responder’s certification level have on
prehospital care (Hansen et al., 2014; Rappold et al., 2015; Winship, Boyle, & Williams,
2014). Time as a standard in prehospital care and the effect a responder’s certification

level has on a patient’s prehospital care serves as the foundation for this study and are
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further developed throughout the remainder of this chapter. Concluding remarks and
recommendations will be in Chapter 5 of this study and directly tie back to these
important concepts.

Before the 1966 National Academy of Sciences’ white paper, the idea of time was
primarily associated with war-time efforts and injured soldiers. Bell (2009) reported that
the developments of patient transport hinged on people understanding the importance of
getting a wounded soldier to care, as this would increase their odds of survival and return
to the battlefield. In the 19th century during the Napoleonic Wars, French surgeon Larrey
introduced trier or triage which directed rescuers to save the sickest or gravely wounded
first, thus reducing the time an individual spent before receiving care from a physician
(Nestor, 2003).

During wars in the mid-20th century, specifically the Korean war, the United
States Army adopted forward operating medical units, such as the MASH units (King &
Jatoi, 2005), thus bringing emergency medical care closer to the battlefield. These units,
combined with the new use of helicopters as patient transport vehicles reduced war-time
deaths by more than half (Holcomb, Stansbury, Champion, Wade, & Bellamy, 2006).
Some researchers attribute helicopter use for the reduction in wartime deaths to 2.4% of
the total casualties (Driscoll, 2001; King & Jatoi, 2005). While some of this can be
attributed to advances in medicine and knowledge gained during the Second World War,
much of the increased survival was associated with bringing prehospital care to the
patient’s side, rapid transport, and rapid access to definitive care such as surgery or

hemorrhage control (King & Jatoi, 2005). The adage that “a man dies in a period of time,



29

not over a distance of miles” (Driscoll, 2001, p. 290) hastened the use of helicopters in
medical evacuation, and medical personnel called them “air ambulances” (King & Jatoi,
2005, p. 653).

Nearly 40 years later, MacFarlane and Benn (2003) identified the lack of research
within the EMS industry and questioned whether existing practices and standards were
valid. As a result, clinicians, first responders, and EMS system administrators began to
question their systems resulting in a revival of scholarly research. Researchers have made
great strides in this area, but there are still many unanswered questions. For instance,
Glind et al. (2016) identified more than 48 prehospital related subjects needing
immediate investigation; they narrowed it down to 12 areas concluding that “these topics
provide a focus for future research efforts to improve the evidence-base and clinical
practice of prehospital emergency medical services” (p. 8). In a 2016 editorial, Jensen
and Travers advocated for evidence-based research, stating:

Clinicians and leaders will understand and use the best available evidence for

clinical and administrative decision-making, to improve patient health outcomes,

the capability and quality of EMS systems of care, and safety of patients and EMS

professionals. (p. 10)

If the profession of paramedicine or prehospital emergency medical services is to
grow as a health profession, it must be based on research and evidence (O’Meara,
Maguire, Jennings, & Simpson, 2015). According to the National Highway Traffic Safety

Administration (2001):
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EMS systems must justify their role in the health care process. They must prove
that the care and transportation they provide is necessary and delivered in an
effective and economical manner. These mandates can only be achieved by true
integration of the research process into the system. (p. 12)

In the 1980s, less than a quarter of all interventions were evidence-based practices
and most interventions over-relied on the opinion of experts (Lang et al., 2012).
According to National Highway Traffic Safety Administration (NHTSA), EMS
professionals are not taking ownership of research and integrating it into their practice.
Some explanations may be due to funding, not understanding the need for evidence-based
practice supported by research and the segregation of research and patient outcomes
(O’Meara et al., 2015).

Since then, evidence-based practice in EMS has become the standard for
prehospital care (Glind et al., 2016; O'Meara et al., 2015). Previously, much of what
paramedics and other first responders were based on emergency department standards or
adopted with the mantra “everyone already is doing it” (Sackett, Rosenberg, Gray,
Haynes, & Richardson, 1996) which ultimately failed the patients and the systems they
depend upon. Much of the prehospital research conducted came under the umbrella of
“emergency medicine research” (Sackett et al., 1996, p. 207), which was a subset of
hospital-based research (Institute of Medicine Committee on the Future of Emergency
Care in the US Health System, 2007). The committee emphasized the need for research

and advocated for evidence-based changes when altering EMS practices or procedures
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(Institute of Medicine Committee on the Future of Emergency Care in the US Health
System, 2007).

Corbin and Strauss (1998, as cited in Campeau, 2008) defined theory as a “set of
well-developed concepts related through statements of relationship, which together
constitute an integrated framework that can be used to explain or predict phenomena” (p.
15). Campeau (2008) wrote, “to fully capture paramedic knowledge, one needs theory”
(p. 2) and not just base practices on specific patient conditions or emergency situations.
The Federal Interagency Committee on EMS (FICEMS) and the National EMS Advisory
Council (NEMSAC) joined forces to create a model which EMS system leaders, medical
practitioners, and professionals within the EMS field could use to ensure decisions made
about prehospital care were evidence-based and had a quality improvement component
which ensures continuous review and revision of the standards (Lang et al., 2012).

The National Prehospital Evidence-Based Guideline Model (Figure 1; Lang et al.,
2012) encouraged multiple sources of information for input, including established
protocols, scopes of practice and the input of EMS researchers and professionals. Of the
eight-step model, two are devoted to ensuring the validity and scholarly value of the
information gathered which help meet the standard that decisions about EMS protocols
and guidelines are evidence-based. In addition to the dissemination of the updates, the
designers ensured an evaluative step was included in the model, which required
professionals and EMS system designers to review the effectiveness and outcomes of
changes. This formal quality improvement step was new to the cycle of developing EMS

guidelines (Lang et al., 2012) and told researchers “pertinent quality improvement
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indicators should be monitored, and benchmarks should be developed” (p. 206). The

National Association of State EMS Officials (NASEMSO) endorsed the National
Prehospital Evidence-Based Guideline Model (Lang et al., 2012; Wright, 2014) and had
used and proven to it to be an effective mechanism for establishing prehospital treatment

guidelines and EMS system design (Brown et al., 2014).

1. External Inputs

Evidence synthesis processes
Existing pref al guid

s National Prehospital Evidence-Based Guideline Model
nggézltal Eompnoents of existing ewtidsclplioary Approved by the Federal Interagency Committee on EMS and the National EMS Advisary Council

EMS scope of practice and educational standards
EMS researchers and professionals

2. Guideline Initiation and

Evidence Review 5. Model EMS Protocol

3. Evidence Appraisal 4. Guideline Development

Accept/generate proposals

Identify existing evidence

Recommend need for (or conduct) new
systematic reviews

All parties disclose affilfations and

Evaluate quality of evidence and
guidelines

Recommend topics for further
gubdeline development

Archive material not selected for
further development

Prioritize outcomes
Welgh the risks and benefits of the
interventions [GRADE methodology)
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conflicts of interest

8. Evaluation of Effectiveness, Outcomes,
Clinical Research, QI Evaluations

EBG/protocol pilot testing B feasibility studies

Monitor local guality improvement benchmarks

Apply HEMSIS data in evaluation process

Systems research (EMSOP Il and IV)

Outcomes research (EMS0P)

Clinical research on specific questions
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Figure 1. National Prehospital Evidence-Based Guideline Model. Lang, E. S., Spaite, D.
W., Oliver, Z. J., Gotschall, C. S., Swor, R. A., Dawson, D. E., & Hunt, R. C. (2012). A
national model for developing, implementing, and evaluating evidence-based guidelines
for prehospital care. Academic Emergency Medicine, 19(2), 201-209. doi:10.1111/7.1553-

2712.2011.01281.x. Reprinted with permission.
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Canadian-based researchers also embraced evidence-based practice (EBP) as the
benchmark to change or to establish standards within their prehospital and emergency
medical community. According to Jensen and Travers (2016), Canadians have found
EBP difficult to implement as “meaningful incorporation into clinical and administrative
practice in Canadian EMS remains a challenge nationally and at the local EMS system
level” (p. 2).

Since evidence-based research has become the standard, there has been
considerable investigation into the relationship between the time a patient becomes
injured or ill and when a physician sees them. Researchers who simply research patients
who are saved and who died do not have enough information because “there is
uncertainty about when a save occurs” and such definitions are based on the nature of a
specific study (National Highway Traffic Safety Administration, 2001, p. 11). It is also
difficult to determine the overall impact prehospital care providers have on patients.
While considerable evidence supports the need for early recognition of cardiac arrest and
major trauma victims, it remains unclear whether a professional first responder changes
the outcome.

Kidane et al. (2016) examined a subset of trauma patients and found increased
mortality when paramedics spent a shorter period in the field with those patients and
speculated the increased mortality represented those patients who were most gravely
wounded and the paramedics simply elected to transport immediately rather than initiate
any prehospital care. Blanchard et al. (2012) examined emergency patients response

times (i.e., how long it took an ambulance to respond to the scene of an emergency) and
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found that “at a 4-minute response time, the difference in the risk of mortality for a
response time of > 4 minutes was 1.41....and a secondary analysis stratified at a 9-minute
response showed no association with mortality” (p. 146). There was very little difference
in patient survival based on the response time of the ambulance.

In a multiyear retrospective study of European trauma centers, researchers found
mixed results on the impact prehospital personnel have on major trauma patients (Huber
et al., 2016). The researchers looked at the differences between survival of patients who
arrived at the hospital via private transport, versus patients transported by ambulance.
Huber et al. (2016) found patients arrived at the hospital quicker via private transport;
yet, these patients also spent more time in the emergency department, suggesting the
prehospital assessment and interventions shortened the patient’s stay in the emergency
department. Patient’s who arrived via EMS took longer to arrive at the hospital yet had
shorter stays in the emergency department. Huber et al. found patients who arrived at the
emergency department via private transport had a greater likelihood of surviving their
injuries but the acuity of injury factored into the patient outcome.

Researchers examined which medical skills performed in the prehospital
environment by emergency medical responders would have the greatest impact on patient
outcome (Bakalos et al., 2011; Costantini, Kobayashi, & Coimbra, 2015; Ryynanen,
Lirola, Reitala, Palive, & Malmivaara, 2010; Vopelius-Feldt, Coulter, & Benger, 2015;
Warren et al., 2015). The certification level of the medical responder based on local EMS
system design determines who can provide the various skills employed in the prehospital

environment. However, a largely unexplored research area is the examination between
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the certification level of the first responders and how much time the patient spends in the
field. Specifically, how long a patient remains at the scene of an emergency once an ALS
ambulance arrives.

Time has an impact on patient outcomes and EMS system design. The national
standard dictates first responders arrive at the scene of a medical emergency within 4
minutes, 90% of the time and an ALS ambulance arrive within 8 minutes, 90% of the
time (National Fire Protection Association, 2010). These standards are used nationally in
the procurement of ambulance services and as a benchmark for all responders regardless
of whether they are BLS or ALS. Some researchers questioned the rationale of these
metrics, and more research suggests they may be flawed or unnecessary (Blackwell &
Kaufman, 2002; Blackwell, Kline, Willis, & Hicks, 2009; Weiss, Fullerson, Oglesbee,
Duerden, & Froman, 2013). A more accurate measurement might be “transport time”
(i.e., time measured from the time an ambulance departs the scene of an emergency until
the patient arrives in the emergency department) instead of the current standard of
response time (Takahashi et al., 2011).

The need for additional examination of Takahashi et al.’s (2011) belief that the
amount of time a patient is delayed in the field when capable transportation services are
available is further supported with growing evidence that “time is tissue” or “time are
brain cells” in acute medical emergencies such as strokes and heart attacks (Fonarow et
al., 2013). Ho et al. (2014) found a reduction in over-all time from the onset of symptoms
and definitive care was the critical factor without mentioning prehospital care or

interventions. In a poster presentation on EMS activation in suspected stroke patients
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Pittenger et al. (2015) found patients transported by prehospital EMS personnel to stroke
centers in Wisconsin reduced the time before a patient arrived at a hospital by nearly 14%
and extrapolated that patient outcomes could be improved with a reduction in the amount
of time until they receive definitive care. Esmaeiliranjbar et al. (2016) found trauma
patients taking longer than 60 minutes to arrive at a hospital increased mortality rate by a
factor of 22 (p. 39), although they did not distinguish between gender, blunt vs.
penetrating trauma, age, or mechanism of injury and simply focused on the time factor.
However, Bagher et al. (2017) disputed Esmaeiliranjbar et al. (2016) findings concluding
that time was not much of a factor as were the comorbid variables such as injury severity,
age, and mechanism of injury.

Uncertainty over the impact of time and the level of certification of prehospital
care personnel more frequently intersect and sometimes collide when caring for trauma
patients. For instance, in a systematic review of the literature Harmsen et al. (2015) found
a conflict between studies and a lack of consistency in variables; however, Harmsen et al.
provided conflicting information when they concluded that a shorter transport time
reduced mortality of trauma patients but in certain patient conditions a longer on-scene
time might help. Harmsen et al. stated:

The longer on-scene times is presumably related to the comprehensive care that is

delivered prehospitally... [and that...] the emphasis should not be on getting a

patient to the hospital as fast as possible but making sure the patients receive

proper prehospital care first. (p. 608)
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Scene times have been revalidated with wartime conflicts involving U.S. troops in
Iraq and Afghanistan. According to Kotwal et al. (2016), reducing the amount of time a
medevac helicopter took to reach a patient decreased patient deaths, compared to those
injuries and deaths before the use of helicopters as medical transport. The use of a
helicopter as transport also saw increased in-transit deaths or deaths upon hospital arrival;
however, those patients would have normally died before the widespread use of
helicopters so using this transport only changed the location of their deaths (Kotwal et al.,
2016). Practitioners and scholars in the field need more research to flesh further out the
conclusions they’ve reached regarding scene times and transport modalities. They also
need to focus on the specifics of prehospital care and what makes a difference.

Historical Periods of EMS

The history of EMS, more specifically, the transportation of the sick and injured
can be broken down into three distinct time-periods. The first came with the recognition
that lives could be saved from the battlefield if they were prioritized by acuity and rapidly
transported to field hospitals. The second period of significant development of the EMS
system came after the 1966 release of Accidental Death and Disability on America’s
Highways, published by the federal government. The third period began in the early
1980’s when the fire service began providing ALS, and first responder service and
prehospital care moved to evidence-based practice.

Europe: War and Influenza
Throughout recorded early history, there is evidence of those gravely wounded or

killed in battle were left where they fell, and not dealt with until the battle was complete,
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or a retreat had occurred (Mitchell, 2013). The impact that the sick, injured or dead had

on the morale and capabilities of the remaining troops was not appreciated until recently
(Beam, 2003) and neither was the transportation of the sick and injured as a necessary
step to help maintain civil order, improve troop morale and keep public health crisis in
check. Although some literature refers to similar plans before to him, many scholars
credit Mauricius’ Ars Militaris (590 CE.; Bell, 2009, p. 3) for instituting a squad of
horsemen to retrieve wounded soldiers and transport them to medical tents during the
Byzantine Wars (Garrison, 1921). The horsemen received compensation for each injured
soldier they retrieved, and this system of patient retrieval and rapid transport to medical
practitioners is considered the first development of an emergency medical system (Bell,
2009, p. 4). Called “horse ambulances” (Bell, 2009, p. 4) which brought together the
three critical components of an EMS system, rescue immediately following an injury, use
of specially designed vehicles, and direct transfer to a place of care. These components
remain in place today albeit with a modern fleet of vehicles of ambulances and
helicopters staffed by highly trained responders.

More than 700 years later, the Brothers of Mercy were founded by Mauricius in
Florence, Italy, to help with the transportation of the ill, injured and the dead from the
streets and houses of the city (Bell, 2009, pp. 4-5). They first transported their charges in
baskets strapped to their shoulders, then by a coffin shaped stretcher and then by
horseback and ultimately in custom designed horse-drawn carriages designed specifically
for transporting the ill (Bell, 2009; Levin, 2004). Even the Florentine Brothers of Mercy

had a triage system, summoned by the peals of the church bells; one peal notifying them
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of an ill or injured person, two peals for the seriously injured and three, for those who had
already died (Bell, 2009). It was widely recognized that the sooner an injured party or
deceased individual was removed from the homes and streets of Florence the less likely
contamination would occur. This philosophy was further embraced during the influenza
outbreak in the early 20" century, and hastened the development of emergency medical
services, to remove the dead and dying from the streets.

In the 15™ century, Queen Isabella of Spain ordered the design of the first
“modern ambulance” (Bell, 2009, p. 11), taking horse-drawn carts, placing padding down
and covering them with awnings to provide transport of her wounded soldiers during the
Moorish Wars to field hospitals in liberated territories. As this updated mode of
transportation evolved, other European countries embraced this approach. These
carriages were designed with the comfort of the driver in mind, instead of the comfort of
the injured (Bell, 2009; p. 12). Once again, it was recognized that any soldier who
received expeditious care had a greater likelihood of survival, which meant a quicker
return to the battlefield. When this practice gained traction, transporting the wounded to
hospitals helped the morale of soldiers who remained fighting. However, during the
Napoleonic wars Larrey recognized the value of bringing medical care to the battlefield,
he also designed ambulance volantes, or flying ambulance, and he began dispatching
surgeons and medical assistants on to the battlefield, believing that if care was rendered
sooner, they might be able to save more lives (Nestor, 2003; Remba, Varon, Rivera, &
Sternbach, 2010). Larrey is credited with introducing triage into the battlefield (Bell,

2009, p. 18; Shuja, 2017, p. 75; Nakao, Ukai, & Kotani, 2017, p. 379). Before Larrey, the
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wounded were treated based on their rank or social status, the higher the rank or more
affluent the injured, the sooner they were transported or treated; he instead proposed and
implemented a necessity-based approach towards medical care (Nestor, 2003). In other
words, those with the worst injuries would receive treatment first, regardless of rank or
status. Translated from the French word trier it means “to sort,” or for Larrey’s purpose,
to identify those who were the sickest and treat them first (Nestor, 2003). Larrey and his
men gained notoriety for treating everyone as equals, but much like the carriages, Queen
Isabella commissioned Larrey’s flying ambulances also lacked comfort or equipment.
Instead, they served as a simple transportation device designed for the sole purpose of
moving the injured. Nevertheless, Larrey gave birth to the idea of transporting the sickest
first, thus setting the stage for initial triage and care, and subsequent transport of the sick
and injured, a practice still in use today throughout all healthcare.
The Recognition of the Role of the Ambulance

In 1832, the first year of an Asiatic cholera outbreak in London killed nearly
50,000 people (Fayrer, 1888). Physicians quickly realized transporting the sick via public
conveyance (e.g., cabs and hackneys) propagated the outbreak; so, they needed to isolate
infectious patients, which renewed public interest in ambulances (Bell, 2009). The
ambulances in circulation at the time were called “fever ambulances” (Bell, 2009, p. 25)
and across London sparked fear in people because of their association with sickness and
death. Leaders ordered a vehicle design which allowed the sick to be transported out of

sight laying down in the back of a covered carriage (Bell, 2009, p. 25).
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Despite attempts for nearly 30 years to formalize a London ambulance service,
there was no success in organizing a system (Bell, 2009). London ambulances lacked
financial backing, and the community had only supported them during a crisis. In 1864, a
London Hospital Carriage Fund was established by the unions and the various entities
overseeing public health (Bell, 2009, p. 26), soliciting subscriptions to help fund an
organized ambulance system in the city. The effort to establish systematic ambulance
services did not receive support until 1866 when Parliament passed the Sanitary Act of
1866 as part of Great Britain’s effort to raise awareness of public health concerns (Lee,
Sim, & Mackie, 2016). This political reform continued and led to sanitation and
disinfecting through the 1930s (Pollock, 2013).

It became obvious to public health leaders that one approach towards stopping the
cholera outbreak which lasted for thirty years during the middle of the 1800s was by
isolating the sick (Bell, 2009; Pollock, 2013). The sick and dying were brought to
hospitals and clinics by ambulances and cabs without isolating these patients from the
well or not yet sick. Ambulances had to be dispatched by hospitals to care for and
transport the sick from their homes and the streets. Ambulance attendants found their
roles evolving; they were transporting the sick, working in the clinics, and hospital wards
(Bell, 2009).

Before the Great Influenza outbreak of 1918 (Rewegan, Bogaert, Yan, Gagnon, &
Herring, 2015), ambulances were evolving from the horse-drawn carriages of the late 19
century to motorized vehicles made by American companies such as Packard, Cadillac,

and Ford (Hansen, 1996). When the First World War erupted, Europeans were unable to
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staff or match the pace of American vehicle production. During this time, volunteers

were also scarce, so many American college students and young adult males of the
established elite paid money for the opportunity to volunteer their services to drive
ambulances in Europe; they were later known as gentlemen volunteers (Hansen, 1996).
The war-torn nations welcomed these gentlemen volunteers and immediately put them to
work. One notable volunteer was Ernest Hemingway who became a volunteer ambulance
driver with the Italian Army and would later use his experiences when writing A Farewell
to Arms in 1929 (Horst Frenz, 1969; Hansen, 1996).

It also marked the first time ambulances were staged near an event (or battlefield)
awaiting patients, instead of patients waiting for an ambulance; another contribution of
the gentlemen volunteers (Ginchereau, 2016; Hansen, 1996). Soldiers carried their
injured comrades to a first aid station set up in the trenches for initial care and triage;
after that, the injured were carried to a field hospital, typically within a mile of the
battlefront. The ambulances at the edge of the battlefront were staffed and prepared to
transport the wounded towards more definitive care. From these poste de secours, and
with their converted automobile they could rapidly transport the injured towards surgical
hospitals and more advanced care (Hansen, 1996). The gentlemen volunteers were
thought of as heroes for this novel approach which soon became the standard and
practice, which continues today (Ginchereau, 2016).

Once again, triage played a role when transporting patients, which gave rise to the
idea of a first responder which is defined by Hansen et al. (2015) as “personnel who

respond to the medical emergency in an official capacity as part of an organized medical
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response team, but who were not the designated transporter of the patient to the hospital”
(p. 256). Currently, this role is typically filled by firefighters but could also be police
officers or those working on a rescue squad (Hansen et al., 2015).

World War II expanded triage and with the advent of penicillin and its broad use
(Dowdy & Pait, 2014). U.S. Army surgeons triaged, and dispensed penicillin based on
how quickly it would return a soldier to battle, even if it meant treating a soldier with
gonorrhea over a soldier with a battlefield injury (Iserson & Moskop, 2007). Similarly,
German physicians started to allocate resources “treating those who could most quickly
be returned to action with the least expenditure of time and resources” (Iserson &
Moskop, 2007, p. 277). The efficient use of resources was a concept in which:

triage systems tend to direct resources to the care of those patients whose needs

are great and for whom treatment is likely to be successful, and to withhold

resources from those patients who are not likely to benefit significantly from
treatment, because their injuries or illnesses are either too severe to be

successfully treated. (Moskop & Iserson, 2007, p. 283)

This practice continues today with the deployment of first responders and life-saving
equipment in urban and rural environments. In one example, Masterson et al. (2015)
found the distribution of AEDs throughout Ireland had a positive impact on out of
hospital cardiac arrest survival rates. In Australia, a retrospective study of out of hospital
cardiac arrest patients found that with the addition of EMR first responders trained in the
use of AED’s, the time between the call was made to emergency services, and the

initiation of CPR and the use of an AED decreased (Winship, Boyle, & Williams, 2014).
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There was no change in survival rates despite the addition of these resources leading the
authors to suggest there were other factors in play which might require the redistribution
of resources (Winship et al., 2014).

The concept of rapid triage and early transport of the wounded remained the same
in WWIL However, this changed with the modernization of vehicles, armored tanks, and
jet aircraft. The ratio of those wounded to those who died was 1.65:1 in World War II but
has steadily increased through the current conflicts to 9.19:1, partially because of better
surgical techniques and medicine, rapid access to definitive care and the formal
implementation of triage and rapid transport (Rohlfs, Sullivan, Treistman, & Deng, 2015;
p. 465). New treatments and the value of early surgical intervention was finally beginning
to be realized, and most notably in the treatment of head injuries. Neurosurgeon Harvey
Cushing would demonstrate that early recognition and intervention in combat head
wounds would decrease mortality by nearly 63% (Dowdy & Pait, 2014) serving as an
example of how triage and rapid transport benefited patients.

It was in the Korean and Vietnam Wars that triage, deployment of resources, and
rapid transport of the wounded was formalized and subsequently used as the foundation
for modern-day trauma systems and EMS systems. The most noticeable difference was
the use of the helicopter (Bell, 2009; p. 166). Dowdy and Pait (2014) noted the
recognition to rapidly transport soldiers injured on the battlefield to higher level care
facilities which made a significant impact on patient outcomes and this concept remains
powerful today (p. 241). Communities implement trauma systems and EMS systems

because rapid recognition of medical emergencies and transportation to definitive care
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are two of the most important concepts in patient survival (National Association of
EMT's, 2015). The other advancement in the Korean War was the U.S. Army’s
implementation of MASH units, which brought surgeons and resources closer to the
battlefield. If injured in the field soldiers were first sent to Battalion Aid Stations (BAS)
for initial triage and care. They were assessed by field medics, nurses and medical
officers and if necessary, triaged to a MASH unit for more definitive and advanced level
care (King & Jatoi, 2005). A similar concept remains in play today within the civilian
world with emergency medical responders, EMTs, and paramedics. Responsibilities can
vary with some serving as first responders and other groups charged with providing
transportation while also caring for the patient. In hospitals, there are emergency rooms,
trauma receiving rooms and in the most serious cases, patients who proceed directly to
the operating suite (Costantini, Kobayashi, & Coimbra, 2015).

The development of modern-day EMS systems was in part driven by the
experiences of the Korean and Vietnam Wars. The National Academy of Sciences’ 1966
white paper recognized the need for an integrated prehospital emergency medical care
system, which included trained prehospital care personnel with basic or advanced
medical training, as well as the creation of trauma systems and the need for prehospital
research. At the same time, in the Vietnam War, the lessons learned from the Korean War
were being applied; forward operating medical bases, helicopter medical evacuations, and
newly recognized advanced trained medics were attached to military units and squadrons
when deployed. This resulted in more saved lives and preventable deaths, as well as

reducing deaths from trauma or battlefield injuries (Dowdy & Pait, 2014).
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Modern-day EMS systems and system design still hold true to its ancestral DNA.

In almost every EMS system, there is a tiered response with different certification-levels
of personnel responding, much like a major metropolitan area has tiered hospital systems
with some emergency departments providing basic care while others might be designated
as a trauma receiving facility. In situations where patients are severely injured this
segmentation has proven to save lives (Cudnik, Newgard, Sayre, & Steinberg, 2009;
Demetriades et al., 2006). Tiered responses and having tiered receiving facilities do affect
patient outcomes, but does having a tiered response affect scene time?

With the Highway Safety Act in 1966, a panel of experts suggested the federal
government provide initial funding for the development of programs to reduce deaths
from cardiac disease and heart attacks, develop formal EMS systems, and for the training
of emergency medical responders (Smeby, 2014). According to Shah (2006), the federal
funding is responsible for the formal training and designation of EMTs; without it EMTs
would have never occurred, and EMS systems would not have been formed. This funding
also led to technological enhancements that would lead to an advanced level of
responder, who were later called paramedics.

The government wanted to use a regional concept when creating EMS systems,
whether it was the prehospital providers or the development of an area-wide trauma
receiving facility. In his 1972 State of the Union address, President Nixon called for more
funding to support the continued development of EMS in the United States, which led to
the nation’s modern EMS system (Rockwood Jr., Mann, Farrington, Hampton Jr., &

Motley, 1976). Improvements included a set of standards, which dictated what an
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ambulance should look like and what it should carry, as well as a standardized training
regimen for EMTs and paramedics (Simpson, 2013). The Department of Transportation
oversaw this overhaul, and many of those standards still serve as the foundation for
today’s EMS system design and personnel certification (Shaw, 2006; Simpson, 2013)
The Government’s Role in Ambulance and EMS System Design

Civilian ambulances benefited from the invention of the automobile and military
vehicle design improvements (Bell, 2009); but, the government also dictated ambulance
design and appearance with the publication of their white paper. The transition from the
horse-drawn carriage to electric vehicle and then the gas-driven vehicle allowed
ambulances to carry more life-saving equipment and for the first time, the ill or injured
could summon a vehicle which was specifically designed to transport them (Davison,
Karpinski, Levy, & Strobel, 2016). Because of their design to carry litters bearing the
dead, morticians began to invest in these vehicles giving way to their dual role as a
transporter of the dead and the ill/injured (Scanlon, McMahon, & Van Haastert, 2007). At
the time of the of the publication of the government’s white paper these hearses
transported more than half of the nation’s sick and injured (Simpson, 2013; National
Academy of Sciences, 1966). The publication of the white paper mandated changes in
vehicle design, as well as the standards for first responder training (National Academy of
Sciences, 1966).

Today, EMS systems may be governed by state and regional regulations, but most
EMS system design is completed on a local level and acknowledge many different

resources, including national trends and research, the aggressive or conservative nature of
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the local medical community, consumer expectations, and the caliber of training available
in the region (Kupas, Schenk, Sholl, & Karmin, 2015). For instance, if the key
measurement tool is patient outcomes, using survival rates based on EMS system design
can help guide decision-makers (Sund, 2013). Sund (2013) found that adding the fire
service to the dispatch of reported cardiac arrests, led to an increase in survival rates.
How ambulances are located within a community can vary, but through a dynamic
deployment model, there is improved efficiency and reduced response times (Bélanger,
Kergosien, Ruiz, & Soriano, 2016; Lam et al., 2015). National trends demonstrated more
providers are using a dynamic deployment model, with “those using dynamic strategies
increasing from 23% to 37%” (Alanis, Ingolfsson, & Kolfal, 2013). EMS systems can be
based by city, county, and sometimes by state. However, in California EMS systems are
county-based (n = 33), and they can cover a larger regional area (California Emergency
Medical Services Authority, 2016). North Carolina has 100 county-designed EMS
systems (Moss et al., 2015). While education may drive the future of EMS system design,
research and technological enhancements in the civilian world drive much of what EMS
educators teach. Whether it is driverless ambulances (Davison & Forbes, 2015) or high-
fidelity simulation mannequin use in paramedic instruction (McKenna et al., 2015) how
EMS systems evolve and improve is in large part due to ongoing research and education.
In 2008, Snooks et al. found that of 96 research topics, the main focus was on the
identification of new performance measures other than ambulance response times as a

way to improve EMS.



49

There are a variety of delivery models in emergency medical services. These can
range from public sector providers (e.g. fire service, public utility model), private
providers, and mixed models. In 2012, Govindarajan et al. surveyed participants in a
national out-of-hospital cardiac arrest study and found “that nearly 72% of the paid
responders came from either the fire service or as a governmental third service (nonfire),
with the remainder coming from nonprofit providers and private providers” (p.77). There
are mixed models where the fire service and private providers work together to deliver
emergency response. Govindarajan et al. found a “majority of the fire department first
responders were simply BLS providers (57%) with only 36% of the fire department
responders having advanced life support capability” (p. 78). In the latter category,
transport services were provided by ALS providers from different services. This study is
self-limiting because it only surveyed participants in the cardiac arrest study and does not
represent the entire prehospital arena (Govindarajan et al., 2012). Govindarajan et al. also
recognized there are differences in patient outcomes based on the delivery model, but
were unable to draw conclusions as this was not the basis of the study.

When a fire department is the sole provider of first responder services and the
ALS transport service, the department, and therefore the community are getting a greater
benefit relative to the number of resources spent (Fogley, 2014). The argument of cross-
training fire department personnel means the provider is both a firefighter and a
paramedic (Gunderson, 2015) which theoretically creates efficiencies where personnel
can respond to fire and rescue responses as well as emergency medical care requests.

According to Gunderson (2015), there are potential downsides; this includes not having
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personnel available for fire and rescue when assigned to a medical emergency and the
need to master and maintain skills excellence in multiple disciplines. There is also the
question of having too many paramedics on staff which results in fewer opportunities for
the individual paramedics to perform skills and maintain their proficiency (Garza,
Gratton, Coontz, Noble, & Ma, 2003; Gunderson, 2015; Pepe, Roppolo, & Fowler,
2015).

It makes sense that those who have frequent contact with patients and therefore
more opportunities to perform skills will do better than those who do not. Pepe et al.
(2015) examined how frequently paramedics performed endotracheal intubation and
found those systems with fewer paramedics or a tiered response to emergencies resulted
in greater skills performance and fewer complications. Pepe et al. are not the only ones
advocating for a system with fewer paramedics with a growing number of researchers
questioning their need ( Kimmel & Persse, 2015; Ryynanen, Lirola, Reitala, Palive, &
Malmivaara, 2010; Woodall, McCarthy, Johnston, Tippett, & Bonham, 2007). Warren et
al. (2015) found more rescuers on scene meant a greater likelihood of survival for
someone with an out of hospital cardiac arrest, but they make no distinction in the
certification level of the rescuers. The American Heart Association found the more often
a paramedic tended to cardiac arrest patients the greater likelihood the patient would
survive (Dyson et al., 2016). In 2010, researchers attempted to identify variables which
improve the rate of out of hospital cardiac arrest survival and found that EMS presence or
witnessing a cardiac arrest improved patient. The primary contributor was the rapid

administration of CPR, regardless of whether it came from EMS personnel or layperson
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witnesses (Goto, 2017; Hasselqvist-Ax et al., 2015; Sasson, Rogers, Dahl, & Kellermann,

2010). The impact first responders have on patient survival is still a matter of debate. The
question does having first responders get the patient on the road to the hospital sooner,
remains unanswered.
Emergency Responders and Transportation Options

In the United States, there are four levels of certification based on the scope of
practice (Cone, 2015; Smeby, 2014). This includes emergency medical responder (EMR),
emergency medical technician (EMT), advanced emergency medical technician (AEMT),
and paramedic. According to the National Association of Emergency Medical
Technicians (NAEMT, 2016), the EMR is a responder which possesses basic skills to
provide immediate lifesaving care for critical patients. The EMT conducts basic,
noninvasive interventions to reduce the morbidity and mortality of acute out-of-hospital
emergencies. They have all the EMR’s capabilities, plus additional skills associated with
patient transport (National Association of Emergency Medical Technicians, 2016; Sasser
et al., 2009). Advanced EMTs have the same training and skills as EMRs and EMTs; but,
they bring a limited advanced scope of practice, which allows for some medication
administration and interventions. Paramedics are considered to have the most advanced
scope of practice and can perform invasive and pharmacological interventions (National
Association of Emergency Medical Technicians, 2016). The educational requirements
range from a single semester for EMR and 2 or more years to become a fully licensed

paramedic.
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As EMS systems are designed many factors come into play. This includes the
certification levels of the first responders or the desired certification level once the
system is designed, the financial impact and the community support. The focus of this
study is solely on urban EMS, yet acknowledges the distribution of advanced life support
decreases dramatically in the rural and mountainous regions of the United States
(Govindarajan et al., 2012; Wang et al., 2013).

When a first responder or ambulance crew encounters a patient, they are faced
with a number of options for disposition. The patient may not require medical care
whatsoever, and the responders are canceled, the patient may elect to refuse care or
transportation despite their obvious medical necessity by signing out against medical
advice (AMA), or the patient can agree to be transported to a hospital or approved
medical receiving facility. Other considerations include the use of acromedical
transportation and the nontransport of those patients deceased or pronounced deceased as
the result of a failed resuscitation attempt.

There are times when a person makes a 911 believing a medical emergency is
unfolding. This may be a witness to a motor-vehicle crash or someone driving down the
road and seeing a person laying on the sidewalk. Other times, well-intentioned family-
members call 911 prematurely when in fact the medical emergency is transitory and
resolved before the first responders arrive. This ranges from someone witnessing an
episode of perceived choking, to a concerned witness that a patient is having an allergic
reaction before the patient self-medicating, or a second or third party caller

giving/receiving erroneous information.
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The next option for a prehospital encounter is for the patient to refuse treatment or
transport and seek alternative forms of transport such as with a family member or friend,
or stay home and not pursue any additional medical care. In the case where a patient
refuses transport or treatment most EMS systems require the patient sign a medical
release form, also known as an AMA. According to the 2016 San Diego County
Prehospital Treatment Protocols and Guidelines, an AMA is defined as, “The refusal of
treatment or transport, by an emergency patient or his/her designated decision maker,
against the advice of the medical personnel on scene or the of the base hospital” (p. S-
412). The guidelines continue by stating, “adults have the right to accept or refuse any
and all prehospital care and transportation provided that the decision to accept or refuse
these treatments and/or transportation is made on an informed basis (San Diego County
Paramedic Association, 2016, S-412). This definition can be applied to all aspects of
medicine. Researchers supported the need for health care practitioners to work hard to
convince patients not to terminate their health care or options by opting to AMA yet
firmly stating “that a patient has the right to refuse medical care and that treatment
without consent may be considered battery” (Levy, Mareiniss, & lacovelli, 2012, p. 517).
Patient refusals are a common occurence, in fact, researchers found an 11.1% patient
refusal/ AMA disposition in San Francisco (Hodell, Sporer, & Brown, 2014). Refusals in
San Diego County for 2015 were at 10.1% which according to the San Diego County
Emergency Medical Services Office has been steady for the past several years (San

Diego County Emergency Medical Services, 2015).
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Another disposition the patient may choose is to be transported to a hospital by
ambulance. Often the patient requests a specific hospital; but, in some cases, based upon
their need, patients may be transported to specialty facilities such as a trauma center,
stroke centers or cardiac treatment centers. Transportation destination decisions are made
in accordance with local treatment and transport protocols and are done with the intent of
reducing mortality and morbidity in patients suffering from these conditions (Ciesla et al.,
2013; Gorelick, 2013; Mumma, Diercks, Wilson, & Holmes, 2015). What happens
between the arrival of the first responders and the ambulance and the decision to transport
is in part determined by the certification levels of the first responders.

Every emergency response follows a typical sequence (Bledsoe, Porter, & Cherry,
2007). Once an emergency is recognized or suspected someone makes notification to a
local 911 center. The 911 center will dispatch resources based on the apparent needs of
the incident, and upon arrival the responding personnel assume command of the incident
(Carron et al., 2014). This approach holds true regardless of whether the emergency is a
bank robbery, a structure fire or a heart attack. There are some guiding principals which
all responders follow:

1. Do not become part of the emergency. This is best done by following the
mantra “scene survey and scene safety” everytime dispatched to a request
for help. In other words, while responding and upon arrival, the responder
looks for clues which might indicate an immediate personal threat to the

responder, their coworkers or the public (Bledsoe et al., 2007).
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Perform a scene size-up and determine a need for additional resources.
Although most medical emergencies are easily handled with few
resources, in cases where there is entrapment, multiple patients or a
specialized emergency, it is imperative the responder quickly recognizes
this and requests the additional resources necessary to mitigate the
situation. The need for responders to identify a shortage of resources or
rapid incident escalation can be difficult or chaotic with limited available
information or resources initially (Fan, French, Stading, & Bethke, 2015).
Establish command of the incident. In every scenario, regardless of its
nature or scope, an incident command system is implemented (Carron et
al., 2014). Sometimes the incident commander is determined based on
responder seniority, local or state statute, certification level or sequence of
arrival at the scene of the emergency (Bledsoe, Porter, & Cherry, 2007;
Rimstad & Sollid, 2015). It is imperative that one person is identified as
the final decision-maker, thereby reducing inefficiency, duplication of
resources and establishing a chain-of-command for decision-making and
communications (Bledsoe et al., 2007; Carron et al., 2014). Incident
command is an important component of the emergency response that “in
2004 when the Department of Homeland Security rolled out NIMS
(national incident management system) a mandate to implement the ICS in
the on-scene response to all incidents was included” (Jensen & Waugh,

2014, p. 6).
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Once the incident is established an assessment of the emergency occurs. In
the case of a medical emergency, a comprehensive evaluation of the
patient occurs. Information is gathered from the patient, family members,
witnesses, other healthcare workers and those who might have information
which might assist with determining the nature and acuity of the
emergency which exists. Responders use a five-step problem-solving
model similar to the FEMA model which amounts to an ongoing quality
improvement process. According to FEMA’s decision-making model
(Federal Emergency Management Agency, 2005) the five steps are (a)
identify the problem, (b) explore the alternatives, (c) select an alternative,
(d) implement the solution, and (e) evaluate the situation. The cycle is
continued until the emergency is resolved and FEMA (2005) stated, “each
step can be completed quickly but every step must be considered” (p.
2.12). This decision-making process is described as “sequential sampling
models” in which “people are assumed to gather information, piece by
piece, until they have accrued enough evidence in favor of one or other
alternative to justify that decision” (Zhang, Lee, Vandekerckhove, Maris,

& Wagenmakers, 2014, p. 1).
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Figure 2. Decision making and problem solving. FEMA (2005). Emergency Management

Institute, 2.12. Retrieved from https://training.fema.gov/emiweb/downloads/is241.pdf.

Reprinted with permission.

5.

In the 911 emergency medical services system, the decision of treatment is
an important one. Responders must decide between doing nothing,
providing BLS care, ALS care, a combination of both, non-emergent
transport or immediate emergent transport. This is sometimes driven by
protocol, local standards of care, the types of resources available or the
certification levels of the responders on scene. Although infrequent, a
danger with prehospital decision-making is making the wrong one, making
a premature decision without all the necessary information due to pattern
recognition, or making decisions without all the necessary information. In

certain cases, once certain protocol criteria are met a decision is made
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albeit without all the necessary information. This “diffusion model of
sampling” states that once the established parameters of an incident are
met the decision is made and no more information is gathered (Zhang et
al., 2014). The timeliness and accuracy of decision-making in these
situations are critical and the diffusion model of decision making focuses
on a binomial approach when only two choices exist (Ratcliff & McKoon,
2008) and as highlighted above typically the decisions made by
prehospital responders have many choices yet the timeliness and accuracy
must be spot-on each time.

Once a treatment plan has been implemented the patient is typically
transported to a local hospital for further evaluation and interventions. A
substantial population of the patients encountered does not need transport
to an emergency department. According to a 2013 study between 12.9%
and 16.4% of patients transported by EMS to emergency departments
could have had their care managed at an alternative health care facility
such as an urgent care center or with their primary physician (Alpert,
Morganti, Margolis, Wasserman, & Kellermann, 2013). Another
percentage of the population seek no further medical attention at all and
sign a medical release form. In a retrospective review of more than 74,000
emergency responses in Nova Scotia over the course of a year revealed
18.9% nontransport rate (Carrigan, Asada, Travers, Goldstein, & Carter,

2016) which includes aid-not-necessary, patient refusals, false alarms, and
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patient’s whose medical condition did not warrant further care. In San
Diego County, Moss et al. (1998) found a 7% rate of patients signing out
AMA; yet, this number does not account for all the other reasons why
patient may not be transported to the hospital. A 2003 study of frequency
of prehospital AMAs in the State of Utah showed the frequency at 5.1%
(Knight et al., 2003). Keene, Davis, and Brook (2015) found an 11.5% rate
of non-transport in the Australian EMS system. The determination of
whether the transport via a BLS or ALS ambulance is determined based on
the resources on scene, the acuity of the patient, the patient complaint,
interventions and anticipated needs during transport.

The final phase of an emergency medical response occurs at the hospital.
This includes the patient turnover to the receiving medical staff and the
crew returning the ambulance and its equipment to a state of readiness

making the unit available for its next emergency response.
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Figure 3. Typical EMS operations. Aboueljinane, L., Sahin, E., & Jemai, Z. (2013). A
review on simulation models applied to emergency medical service operations.
Computers and Industrial Engineering, 66(4), 734-750. doi:10.1016/j.cie.2013.09.017.
Reprinted with permission.

Cushman (2016) wrote, “The entry of a patient into the emergency health care
system brings with it a complex cascade of events, with a number of possible outcomes”
(p. 82). Cushman described the emergency health care system as an input-throughput-
output design and acknowledged the EMS system is subject to external variables such as
ER over-crowding and a temporary surge in resource demands which can impact this
design. There is no one predetermined outcome in an emergency response which
confounds EMS managers as they anticipate needs or design EMS systems for the future

which is illustrated below (Figure 4).
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Figure 4. EMS System Design. Cushman, J. T. (2016). EMS system design. In D.
Cooney, EMS medicine (pp. 81-88). New York, NY: McGraw-Hill Education. Reprinted
with permission.
Time Saves Lives

The relationship between the certification level of responders and patient outcome
often comes under question and is a part of the discussion when EMS systems are being
developed or reviewed (Bakalos, et al., 2011; Morgenstern, Heitz, & Milne, 2017;
Sanghavi, Jena, Newhouse, & Zaslavsky, 2015). According to the American Heart

Association (as cited in Fonarow et al., 2013), time equals tissue when highlighting heart
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attacks or strokes. This is referred as the golden hour where the sooner a patient is treated
for a suspected heart attack or stroke, the more likely the patient will recover with fewer
long-term effects (Ebinger et al., 2014; Fassbender et al., 2013). However, there are some
dissidents, suggesting the golden hour, the 60 minutes after a medical emergency or a
traumatic injury occurs, are an arbitrary time-frame used as a marketing strategy. In the
case of trauma injury, Rogers, Rittenhouse, and Gross (2015) attributed the golden hour
to Cowley (1975) who argued that the first hour after an injury is the time that determines
the survival chances of a person with a critical injury. The concept of the golden hour is
believed to result in improvement of patient survival after suffering injuries on the
battlefield (Kotwal et al., 2016; Little, 2010) and the need to facilitate similar results in
the civilian world, or whether it was because of the implementation of triage and
following Larrey’s pursuit of getting the sickest treated sooner (Nestor, 2003), it remains
the impetus remains unclear. While the idea of the golden hour is nebulous, Little (2010)
instead embraced “the golden opportunity” which he defined as“providing the right care
at the right place at the right time” (p. 8). Others postulated rapid recognition and
transport of patients only benefits a subset of the population (Harmsen et al., 2015; Little,
2010) and EMS providers along with receiving hospitals should not expect that every
patient is well served by a lights and siren approach every time a major trauma patient is
encountered (Ross et al., 2015).

In medical emergencies time can matter but arguably, not in the speed in which a
patient is transported to hospital but rather the time it takes to recognize an emergency

condition exists, and when appropriate, interventions take place. When Cunningham,
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Mattu, O’Connor, and Brady (2012) examined OHCA cases, they found overwhelming

evidence that early recognition and early initiation of CPR were the two most important
variables in determining patient outcome. The longer chest compressions are sustained
without interruption, the greater the odds of survival and “is associated with greater rates
of ROSC” (Cunningham et al., 2012). In a 2015 study, Idris et al. found “the likelihood
of survival to hospital discharge from OHCA was significantly greater with chest
compression rates between 100 and 120 compressions/min” (p.847) further supporting
the need for appropriate and sustained cardiac compressions. Elaborating on this
assertion, Cheskes et al. (2015) found a relationship between the duration of a cardiac
resuscitation and survival rates and stated:
Perhaps chest compression fraction (CCF) is a time dependent variable in OHCA
with a greater beneficial impact on survival during lengthy resuscitations
requiring prolonged CPR to maintain cerebral and coronary perfusion. Shorter
resuscitations where providers are performing multiple tasks including early
defibrillation may achieve survival with paradoxically lower CCF due to multiple
interruptions in CPR which often occur early in resuscitations. (p. 133)
Kimmel and Persse (2015) highlighted the importance of proper ambulance deployment
and a tiered response where BLS can be started before ALS arrival (p. 2). An Australian
study showed a benefit to patients who were treated by ACLS providers, but not
necessarily by advanced interventions (Woodall, McCarthy, Johnston, Tippett, &
Bonham, 2007). Kimmel and Persse wondered if this could be due to increased medical

knowledge on the part of the advanced providers.
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More important than quality cardiac compressions and resuscitative efforts is a
layperson’s early recognition that an individual is in cardiac arrest and in need of CPR
(Koike et al., 2011; Nehme et al., 2013). In a multiyear retrospective study looking at out-
of-hospital cardiac arrest patients in the state of North Carolina, researchers found 31.8%
of patients who had bystander CPR (and by default, recognition of a cardiac arrest)
survived their resuscitation with a good neurological outcome compared to a 15.2%
survival for those patients who had not received CPR prior to EMS arrival (Hansen et al.,
2015). Japanese researchers had comparable results, discovering bystander CPR more
than doubled neurologically intact cardiac arrest survival from 4.1% to 8.4%; but, only
23% of the overall improvement in patient outcomes could be attributed to the bystander
interventions (Nakahara et al., 2015). In cardiac arrest, there is convincing evidence of
the value of the layperson (Park et al., 2017).

Myers et al. (2008) suggested there has been an over-emphasis on response times
associated with paramedic ambulance transport and added:

Now that basic life support providers and lay rescuers can provide rapid

automated defibrillation as well as basic CPR, the relative importance of the ALS

response-time interval has been challenged, both for cardiac arrest as well as for

other clinical conditions. (p. 142)

Spaite et al. (2008) found no relationship between the transport interval and patient
survival for those in cardiac arrest, supporting the argument that early recognition and
intervention was more important than an early transport and were advocating that longer

transports to specialized postresuscitation facilities improved long-term patient survival.
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If there is little evidence to support the impact early ALS intervention has in this critical
scenario one could conclude that the certification level of the first responder in an OHCA
is not important. Cheskes et al. (2015) further argued that having early ALS intervention
in OHCA may, in fact, be detrimental to long-term patient survival.

Minimal research exists on the impact first responders have on major trauma
victims (MTV). Although the golden hour has long been touted as the standard for
prehospital time with trauma patients (Newgard et al., 2010) most researchers focused on
the importance of early recognition of potential serious injuries by patient complaint or
obvious injuries, the mechanism of injury or considering special circumstances when
assessing a patient (Yang, Kang, & Song, 2016; Schoell et al., 2017). While some would
argue the golden hour is irrelevant and prehospital time does not affect outcome
(Newgard et al., 2010), there were some serious challenges to this belief. Fleet and
Poitras (2011) questioned the results of Newgard et al. (2010), stating that their study was
unidimensional and left out a large segment of the patient population. Harmsen et al.
(2015) concluded: “that longer on scene times in some trauma patients actually increased
a patient’s odds for survival” (p. 608). Allowing first responders and transport crews to
initiate certain treatment protocols, in turn, increased the patient’s chances for survival.
This did not apply in every case and the authors were not advocating for intentionally
delaying transport. Patients with obvious serious injuries do not need much triage;
instead, those patients need to be transported to a receiving hospital equipped and staffed
to receive MTV’s. The mechanism of injury (MOI) deals with how an injury occurred

(Sarmiento, Eckstein, & Zambon, 2013; Sasser et al., 2009). How fast vehicles were
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traveling, how far did somebody fall, what type of explosion occurred, are all examples
of MOI and can be used as determinants for classification as an MTV (Davidson et al.,
2014; Patel & Sasser, 2014; San Diego County Paramedic Association, 2016). There are
unique situations which might put certain patients at greater risk for more serious injury
than the average person. For instance, those patients prescribed blood thinners, the
elderly, pregnant women, and language barriers can interfere with a reliable assessment
(San Diego County Paramedic Association, 2016). These are patients who meet the
criteria for MTV designation (Bouzat et al., 2015; Shawhan et al., 2015); but, there is no
clear argument to suggest first responder certification levels affect this decision-making
process. Most prehospital trauma triage is intentionally designed for use by responders at
any certification level (Nilsson, Aslund, Lampi, Nilsson, & Jonson, 2015; Sasser et al.,
2009).

There are mixed opinions on the impact prehospital care has on emergency
patients. Universally, it is accepted that bystander recognition of a medical emergency
and their participation with rendering aid is key to better outcomes (Hansen et al., 2014;
Hansen et al., 2015; Kragholm et al., 2017). However, there remains uncertainty about
the efficacy of first responders. In cardiac arrest situations, early recognition of the
patient condition, initiation of CPR and access to defibrillators has been shown as the
most important criteria for determining patient outcomes (Kragholm et al., 2017). None
of these interventions require a first responder, but instead a concerned and engaged
layperson. In trauma, while it is universally recognized that the definitive care of a

trauma center is what saves patients (Ashley et al., 2015; Ciesla et al., 2013), once again
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it is the recognition of a significant violent energy transfer, the presence of obvious
injuries or the categorization of special patient populations which helps identify those
patients most at risk. The evidence remains inconclusive and the questions to be
answered by this paper may help demonstrate one point: knowing the certification level
of a first responder is based on the level of training they have, and expanded knowledge
may result in earlier recognition or heightened awareness of the dangers associated with
major trauma victims which in turn can result in shorter scene times and quicker access to
definitive care.
EMS System Impact

EMS managers and civic leaders have to be concerned about the medical impact
their system has and its efficiency. The system leaders examine many metrics including
response times, time on task (TOT), time it takes a unit to return to service, payor mix,
reimbursement rates, frequency of skills used and certainly the medical care, and its
impact on patient outcomes. In a 2016 study, Danish researchers identified nine different
variables which included:

Time stamps for emergency calls received at one of the five regional emergency

medical coordination centers, dispatch of prehospital unit(s), arrival of first

prehospital unit, arrival of first supplemental prehospital unit, and mission

completion. Finally, professional level and type of the prehospital resource

dispatched to an incident and end-of-mission status (mission completed by phone,

on scene, or admission to hospital) are registered. (Christensen, Berlac, Nielsen,

& Christensen, 2016, p. 669)
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Medical Directors attain EMS system improvement through a quality assurance process
which is designed to ensure appropriate system performance and to support continuous
improvement in patient care (Bass, Lawner, Lee, & Nable, 2015). To maintain
sustainability medical directors and clinical practitioners must work hand-in-hand with
those involved in financials aspect of the EMS system. Economic challenges, increased
demands for service, health-care reform, and patient satisfaction surveys are all variables
which stakeholders must consider when examining their EMS system (Seals & Ngugi,
2014). When contemplating options decision-makers should use evidence-based practice
(Jensen & Travers, 2016). Seals and Ngugi (2014) suggested a closer look at the 911 logs
to see who was calling and why, and then determine what the community needs are.

The prehospital delivery system is dependent on funding from several primary
sources. The largest is the federal government through Medicare and Medicaid (Buskirk,
2017), followed by private insurance carriers. According to Haslam (2015), more and
more providers are struggling to make ends meet in the face of “steadily increasing
business costs of providing emergency medical care, and the declining reimbursement
funds from Medicare and Medicaid” (p. 2). According to the Office of the Inspector
General of the United States, in 2005, patients and health-care providers spent more than
3 billion dollars on emergency and nonemergency prehospital medical transport (Institute
of Medicine Committee on the Future of Emergency Care in the US Health System,
2007, p. 44).

In addition to the financial solvency of an EMS system, managers also focus on

response times. First criticized in 2004 as having no clear definition, response time “has



69

no universally accepted definition, and is used to measure an almost endless number of
different intervals” (Salvucci, Kuehl, & Clawson, 2004, p. 88). Consider that every aspect
of'a call to 911 for emergency medical assistance can be evaluated; from the time it takes
the 911 operator to answer the phone, to the time it takes the fire department and EMS
personnel to be notified an emergency response exists, to how long it takes the
responders to get in their vehicles and start driving. More commonly regarded
measurement tools are how long it takes an ambulance or responder to arrive on scene
from when the 911 call was first made (National Fire Protection Association, 2010), and
how long it takes to get a heart attack or major trauma patient to the appropriate facility
(Kircher, Kreitzer, & Adeoye, 2016). In one study, researchers found great variability in
the amount of time it takes a paramedic to get from their ambulance to the patient’s side,
with times ranging from 0.67-4.13 minutes (Campbell, Gratton, Salomone III, & Watson,
1993) showing how detailed, while undefined, the term response time can be. While the
importance of each of these times is subject to debate when taking into consideration
other quality indicators Togher et al. (2015) found these items were found to be abstract
when compared to concrete variables like response time.

What EMS managers want is a system which meets the needs of its citizens
through timely response and quality (health)care. As far back as 1980, EMS managers
recognized that measuring the system was important. Stout (1980) identified “response
time performance, clinical sophistication, rate structure and per capita local subsidy” (p.

23) as metrics for publicly funded EMS systems. Several years later, Stout introduced his
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Standards of Excellence Scoresheet (Figure 5) which is used in some variation to this

very day (Stout, 1983; p. 85).

Stouts Standards of Excellence
Possible Score
1. Clinical Performance 15
2. Medical Accountability 9
3. Dispatching and System Status
Management 15
4. Access, First Responder and Citizen CPR 15
5. Disaster Capability 8
6. Personnel Management Practices 10
7. Stability, Reliability and Fail Safes 7
8. Pricing Policies, Billing and Collection
Practices 5
9. Response Time Performance 15
10. Public Accountability 4
Total Score 100

Figure 5. Jack Stout's 10 standards of excellence: Measuring your system. Stout, J.
(1983, January). Jack Stout's 10 standards of excellence: Measuring your system. Journal
of Emergency Medical Services, 84-91. Retrieved from
http://www.jems.com/welcome.html?destination=/index.html. Reprinted with permission.
One important variable to meeting these expectations is the amount of time an
ambulance is committed to an emergency response. The longer an ambulance is
unavailable for a response the increased likelihood someone else in need may not get the
services they need on time. Research may answer how first responders can impact the

amount of time an ambulance spends on the scene of an emergency. If scene time is
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shortened, then one would expect the ambulance would arrive at the hospital sooner and
in turn available for another emergency response sooner.
Summary

Most researchers recognized first responders come with different levels of
certification. Similarly, EMS system managers also recognize and support that with each
advancing level of certification comes increased education, scope of practice and ability
to practice medicine. Whereas basic life support responders are limited to basic skills as a
part of their scope of practice, their ability to positively impact patient outcomes hinges
on their ability to focus on two essential tasks: the early identification of who might be
critically ill or not, and the early implementation of basic skills, such as CPR and the
application of the AED. Beyond this it is uncertain what positive impact they have
shortening the scene times of a transporting paramedic unit.

For those first responders who are advanced life support providers, there remain
numerous unanswered questions about what impact they have on patient outcomes. When
considering the patient in cardiac arrest, early recognition of the patient condition and
establishing cardiopulmonary resuscitation quickly along with accessing an automatic
external defibrillator are the two universally accepted tasks which most positively affect
the patient outcome. Researchers have recommended greater emphasis on quality and
sustained CPR in the initial phases of the patient encounter and intentionally delaying
advanced life support interventions. For those patients who are major trauma victims it
once again falls on the first responder to use established trauma triage criteria to make an

early determination of the patient’s disposition; yet, there is no evidence to suggest that



being an advanced life support provider makes a difference in patient outcomes. There
are conflicting studies advocating for BLS responders and others supporting ALS
responders (Eckstein, 2011; Eisenberg & Bissell, 2005; Sanghavi, Jena, Newhouse, &
Zaslavsky, 2015). If the medical experts cannot agree, then it is incumbent on EMS
system designers and administrators to examine other criteria which may impact their
decisions when developing or managing an EMS system.

There is peripheral evidence that an emergency response with an ALS transport
ambulance, in addition to a paramedic first responder, may lengthen the total patient
encounter time. There is no evidence to suggest how long a first responder must be on
scene before the arrival of the transport ambulance to shorten the scene time or over-all
patient encounter time. While having this information may be reflected in patient

outcomes the purpose of this paper is to better understand how the variable of time
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impacts an EMS system. This includes the certification levels of first responders, the time

an ALS ambulance is on scene and possibly identifying whether there is a beneficial
relationship in the amount of time a first responder spends with a patient prior to the
arrival of the ambulance.

This retrospective study involved comparing an existing EMS system based on
secondary data analysis which provided the statistical analysis of numerical data

necessary to answer the research questions. Chapter 3 will include a discussion of the

research methodology, study population, limitations and ethical concerns associated with

examining the questions raised by the gaps in literature identified in this chapter. This

study may provide practitioners and EMS leaders with more information as they design



and examine their EMS systems. Chapter 3 included details of the steps necessary to

obtain valid and reliable information for that purpose.
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Chapter 3: Research Method

Introduction

The purpose of this study was to examine the relationship between the
certification levels of first responders and how they might impact the amount of time an
ambulance remains at the scene of a medical emergency. Currently, there exists very little
research on this topic and by adding to this body of knowledge EMS administrators and
medical directors might be able to deploy resources that better serve the needs of their
citizens in a more efficient manner.

In Chapter 2, the literature search revealed the body of research associated with
the impact that time has on emergency medical responses and the care provided by first
responders. This included exposing controversies on the role first responders have when
caring for patients; but, it also exposed the lack of depth or breadth in researchers
understanding of the relationship between first responders and transporting ambulances.

In this chapter, the research design and methodologies will be discussed. The
rationale for the research design along with the limitations of using archival data will be
discussed. Finally, any potential threats to the research validity will be identified, and all
the ethical implications of this research acknowledged. At the conclusion of Chapter 3, a
summary will be provided, and introduction to Chapter 4 will be included.

Research Design and Rationale

This quantitative study was designed to answer the following questions:
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RQI1. What is the impact of first responder certification level (BLS vs. ALS) on

the amount of time the transport ambulance spends on the scene when first
responders are on scene before the transport ambulance?

Ho1: First responder certification level does not impact scene times of transport
ambulances.

H,1: First responder certification level does impact the scene times of transport
ambulances.

RQ2. What is the difference in scene times between when first responders are on
scene before the transport ambulance and when they are on scene after the
transport ambulance?

Ho2: There is no difference in scene times between when first responders are on
scene before the transport ambulance and when they are on scene after the transport
ambulance.

H,2: There is a difference in scene times between when first responders are on
scene before the transport ambulance and when they on scene after the transport
ambulance.

RQ3. What is the relationship between the first responder arrival time in relation
to the transport ambulance arrival time and the amount of time the
transport ambulance spends on the scene?

Ho3: There is no relationship between the first responder arrival time in relation to

the transport ambulance arrival time and the amount of time the transport ambulance

spends on scene.
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H.3: There is a relationship between the first responder arrival time in relation to
the transport ambulance arrival time and the amount of time the transport ambulance
spends on the scene.

Through a retrospective analysis of the publicly available data, I examined each
of the research questions in detail and then applied the findings to the research questions.
The study variables focused on two major components: time and responder certification
levels. Conclusions were made based on the data analysis, which resulted in the
acceptance or rejection of the study hypotheses.

In EMS, time is a constant measurement, with many variables and some
exceptions. According to the National Fire Protection Agency (2010), first responders
who are certified as BLS or higher should have a turn-out time of no more than 60
seconds, followed by a response time of no more than 240 seconds (p. 1710-7). In
situations where the first responders are BLS certified providers and meet the NFPA
standard, the NFPA has determined that an ALS transport ambulance should arrive
within 480 seconds from initial dispatch or no more than 240 seconds after the arrival of
the first responder (National Fire Protection Association, 2010). There are many other
variables which are considered when measuring the times of an emergency medical
response. In their breakdown of an emergency response, Aboueljinane et al. (2013)
identified six key variables which are standard to all emergency medical responses.

1. Prep Time

2. Travel time to the patient

3. On-site time



77

4. Transport to hospital time

5. Drop off time

6. Return to base or begin another emergency response time

Cushman (2016) explained the sequencing of an emergency medical response.
Cushman took it a step further and introduced the many outcomes which may occur, each
which are associated with different amounts of time. For this study the only variables
involving time which will be examined are:

I. Time of call (TOC)

2. Arrival time of the first responder
3. Arrival time of the transporting ALS ambulance
4. The time when the ambulance initiates transport to the hospital

Times are measured using a centralized time-clock ensuring accuracy and
consistency of the times regardless of the responder or agency. There are several
moderating variables involving time which Baron and Kenny (1986) defined as “a
quantitative variable that affects the direction and/or strength of the relation between an
independent or predictor variable and a dependent or criterion variable” (p. 1174). These
would include emergency responses which may have unavoidable delays, directives
ordering the responders to not respond completely to the scene or situations involving
rescue or multiple patients. These instances would adversely impact the studied times and
skew the data. In addition, responses involving multiple patients, delayed transport
because of patient access issues or extrication were also eliminated from the dataset.

Another set of data points which were eliminated are any responses where the first
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responders or the transporting ambulance fail to update their unit status via their onboard
mobile data terminal or by notifying the emergency dispatch center. This was necessary
to ensure that all the unit status times were accurately documented and measured by the
same time-clock. Finally, during an emergency response when either the ambulance or
the fire department first responders are ordered to cancel prior to their arrival or change
their response from Code 3 (lights and siren) to Code 2 (no lights and siren) were
eliminated from the study.

The other variable which needed to be monitored was the certification status of
the responders. Because I examined the relationship between the certification levels of
the first responder and its impact on the scene times of the transporting ambulance, every
response needed to have verification of the certification levels of the first responder crew.
This was documented by examining the daily crew roster which highlights the crew
assignments and their certification levels. The crew rosters of the transporting ambulance
were also verified to ensure that every transporting ambulance is staffed by a paramedic.
Those ambulances which are staffed by BLS personnel were eliminated from the study,
and any instances where the first responder certification levels could not be verified were
also documented but eliminated from the study. Because this was an examination of
retrospective data over a fixed period, it was not anticipated that there would be any time
or resource constraints in this study.

There has been a number of researchers who have measured the impact of time on
the different phases of an emergency response (Burke et al., 2013; Carr, Caplan, Pryor, &

Branas, 2006; McCoy, Menchine, Sampson, Anderson, & Kahn, 2013; Patel, Waters,
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Blanchard, Doig, & Ghali, 2012; Takahashi et al., 2011; Weiss, Fullerson, Oglesbee,

Duerden, & Froman, 2013) as well as the impact that the level of responder has on patient

conditions and outcomes (Bagher et al., 2017; Blackwell & Kaufman, 2002; Blanchard et

al., 2012; Cheskes et al., 2015; Kimmel & Persse, 2015; Tsuchida & Meurer, 2017,

Rappold et al., 2015). The design choice for this study expands existing knowledge in the

subject area by using the same or similar variables found in earlier studies. This ensures a

continued conversation by using an “apples to apples” comparison between the studies.
Population

The purpose of this study was to identify whether there is a difference in the time
a transporting ambulance must remain on scene when comparing the certification level of
the first responders. The study population was emergency responses which occurred from
two 30-day periods during March in 2013 and 2014 within the City of Chula Vista. Only
the four fire engines assigned to the central core of the city will be studied. This includes
Engines 51, 52, 54, and 55. They were selected by the fire department to be the first four
engines to become ALS capable, and did so beginning July 1, 2013.

According to the publicly available data provided by the San Diego Association
of Governments and the City of Chula Vista, the city currently has a population of
approximately 267,000 residents (City of Chula Vista, 2017; Chula Vista Fire
Department, 2017). Located between the San Diego Bay to the west and Otay Mountain
to the east, it has the City of San Diego bordering its northern and southern regions, and it
is just four miles north of the U.S.-Mexican border. While it is primarily a residential

community with many of its occupants heading north during the workday, the city has
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seen tremendous growth making it the second largest city in the county (San Diego
Association of Governments, 2011). In its last report, SANDAG (2011) reported the
median income was $66, 900 and 65% of the population identified themselves as being
Hispanic. It is estimated that by 2050 the city will see an 83% population growth (San
Diego Association of Governments, 2011).

The City of Chula Vista is served by the Chula Vista Fire Department which has
been existence since 1921 and includes more than 140 paid personnel. In the most recent
survey year, 2016, the fire department responded to 19,896 requests for help of which
13,573 were for reported medical emergencies (Chula Vista Fire Department, 2017).
During the initial study year (2013), there were 15,742 reported emergencies of which 10,
327 were reported medical emergencies. There are nine fire stations scattered throughout
the city, which includes eight fire engines, two truck companies, one Urban Search &
Rescue (USAR), and two Battalion Chiefs. In 2013, the fire department did not provide
advanced life support first responders and only provided BLS services. Beginning in July,
2013, the Chula Vista Fire Department began the process of adding advanced life support
capability to its first responders, and by 2015 all of the fire engines were ALS capable,
and as of 2016, every responding vehicle is staffed by a paramedic (Chula Vista Fire
Department, 2017).

Every responding vehicle includes a fire captain who is the highest ranking person
on the vehicle and when necessary assumes command of an incident where an incident
command structure (ICS) must be implemented. In addition to the captain, there is a fire

engineer whose primary responsibility is driving the apparatus and operating its pump
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when attacking a fire. Finally, there is also a fire-fighter who is responsible for basic
firefighting duties, patient assessment and following the directions of the fire captain. In
the Chula Vista Fire Department, it is typically the firefighter who functions as the
paramedic; but, any of the personnel on the fire engine may be the designated paramedic
of record on a given shift. If a responder is not a paramedic, they must be a certified
EMT-Basic.

AMR-San Diego has been the exclusive contracted provider of paramedic
ambulance transport for the City of Chula Vista since 1979. At the beginning of the
contract, the ambulances would sometime respond without a first responder and carried
extra staff to supplement the paramedic crew. The fire department would only respond to
motor vehicle crashes and other rescues; but, once the fire department personnel became
certified as EMT-Basics, they began responding to all medical emergencies working in
partnership with the ambulance paramedics. As BLS responders, Chula Vista fire-fighters
would initiate an assessment, provide basic first aid, begin CPR and take vital signs
before the arrival of the ambulance.

Deployed throughout Chula Vista, AMR has five ALS ambulances which respond
to emergencies in the city; but, frequently there are more ambulances staged in the city as
response volume demands change throughout the day. During the study period, every
ALS ambulance was staffed with two fully licensed paramedics who work as partners in
caring for patients. They share duties with the assessment, treatment, and transport of all

patients and both have the same capabilities as providers.
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When an emergency occurs, someone calls 911. In the City of Chula Vista, all
911 calls are initially answered by the Chula Vista Police Department (City of Chula
Vista, 2018) who then screens the call to determine the nature of the emergency. When it
is determined that a medical emergency exists the call is automatically transferred to the
fire department. Information such as the incident location, exact nature of the emergency
and any noteworthy information is obtained while simultaneously being input into a
computer. When the necessary information is obtained, it is automatically electronically
transferred from the fire department to the AMR dispatch center. Both the fire department
and AMR simultaneously dispatch their resources (fire engine and ambulance), and an
emergency response is generated.

The target population of this study was 911 requests for medical emergencies
which occur during the two 30-day study periods and do not meet exclusion criteria.
While the volume of requests was expected to exceed those required through the
sampling procedures this excess was expected to bring added validity to the study and
potentially bring clarity to any differences which may exist between the two study
periods.

Sampling and Sampling Procedures

A series of ¢ tests were conducted looking for differences between the variables
which will help answer the question of whether there is an effect impacting the null
hypothesis. Sample size was determined by a priori which considers the power and effect

size. Farrokhyer et al. (2013) explained the importance of a priori sample size by stating
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“sample size calculation can reduce the risk of an underpowered (false-negative) result”
(p. 207). They continued by explaining possible untoward outcomes in a study as:

1. The study was appropriately powered, but there truly was no significant

difference. 2. The study was appropriately powered but owing to chance alone a

significant difference was not observed. 3. There truly was an important

difference, but the study was underpowered (small sample size) to detect that

difference. 4. One or more aspects of the trial was biased in favor of the control

group. (Farrokhyar et al., 2013, p. 207)
Using GPower to calculate sample size, a ¢ test examining the difference between two
independent means was selected. A comparison of the impact that two treatments have on
the null hypothesis was done; yet, they were never compared to one another, making
them independent variables. When determining sample size, it is necessary to identify the
correct statistical power, which according to Anderson, Kelley, and Maxwell (2017) they
defined as the “probability of rejecting the null hypothesis of no effect when the true
effect is nonnull in the population” (p. 1547). For this study, the power was determined to
be 0.8 (1-B err prob) with a calculated sample size of 64 for each group.

Archival Data

Because I used archival data, the required information had already been collected,
unbeknownst to the participants in the study. This had the initial benefit of eliminating
the risk of altered behavior or subconscious micro changes in the first responders’
performance while engaged in a medical emergency. When a participant has an

awareness of their participation in an observational study, it can change the way they
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behave, risking the Hawthorne Effect (Campbell, Maxey, & Watson, 1995). By

eliminating the Hawthorne Effect, this adds validity to the study because the entire data
analysis is predicated on the normal first responder performance.

Data are stored on a secured central database within the regional 911 dispatch
center. A data request was submitted requesting information from Period A and Period B,
which provided all the information necessary to examine the relationship between first
responder certification levels and the scene times of the transport paramedic ambulance.
Conceptual approval has been obtained from the Fire Chief for the Chula Vista Fire
Department as well as the Regional Vice-President for AMR to allow access to the data.
Confidentiality statements and an agreement to adhere to all relevant HIPAA (Health
Insurance Portability and Accountability Act of 1996) were completed before data access.

Previously, representatives from the Chula Vista Fire Department and AMR
agreed to provide a report which contains all the data variables. Both agencies signed
data use agreements permitting the use of the study data in the research project described
in this publication (see Appendices A and B). Because both agencies have linked CADs,
a single report provided all the necessary information. The representatives agreed to
review and verify the accuracy of the data prior to its release.

Threats to Validity

The greatest risks to the validity of this study was in two areas. The first was the
reliability of the response, at scene and transport times of the first responders. The second
concern was an insufficient sample size. The TOC is computer generated when a 911 call

is received at the regional 911 call center. All subsequent times are manually controlled
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by the responders. Crews use an MDT which has many status buttons which can indicate
when a crew is responding, at scene or available. Ambulances also have additional
statuses which reflect the transport of a patient. This includes a status change when
enroute to the hospital, arrived at the hospital, and available from their transport.

In some advanced public safety systems, the MDT will automatically change a
responder’s status from “enroute” to “at scene” based on GPS coordinates and the
movement of the apparatus; but, most systems still rely on the responder to manually
change their status on the MDT. This creates the first potential threat to the validity of the
study; the accuracy of the status change times.

Responders are expected to maintain situational awareness and promptly update
their status via their MDT as the situation changes. Responders may become distracted,
forget or simply not make their status change promptly which can affect the validity of
the data collection in this study. An example would be of an ambulance initiating
transport of a patient to the hospital, but the driver is focused on driving Code 3 or the
patient care occurring in the back of the ambulance, and they fail to make the appropriate
status change on their MDT. Another would be a fire engine arriving on the scene of a
traffic accident where there is considerable debris on the roadway requiring the apparatus
to slowly work its way to the actual incident. While the apparatus has arrived at the
scene, the responder does not press the “at scene” button on their MDT until the wheels
come to a stop. This may reflect in what appears to be a shorter at scene time before the
arrival of the ambulance and impact the amount of time the ambulance must remain at the

scene.



86

When a responder does not change their status, it becomes incumbent on the
dispatchers in the 911 call center to make the necessary changes. All emergency response
vehicles in the City of Chula Vista vehicles have vehicle tracking systems embedded with
their MDT’s allowing the dispatcher to follow the responders on a computer map in real
time. The same is true for the AMR ambulances assigned to the city. In addition, there
are automated alerts which notify the dispatcher when a unit has been in the “responding”
status for too long, on scene for an extended period or if their status is uncertain. Each of
these fail-safes allows the dispatcher to change the status of the responders in real-time.

In every incident where the response time exceeds the standards set by NFPA
1710 (National Fire Protection Association, 2010) the response were examined to ensure
the validity of the response times. In an incident when there is a failure by the first
responders or the ambulance personnel to maintain accurate status changes the incident
was removed from the data pool and not included in the study.

The second threat to the validity of the study was insufficient data. Response
times, scene times, and the transport times were averaged for the 30-day period.
Anomalies, where there is an extraordinarily long response or scene time, can skew the
data resulting in an average from one of the sample groups which truly does not reflect
the day-to-day performance of the responders. In addition, there was no way to control
for extraordinary times between the sample groups if by happenstance one of the sample
groups has an anomaly; yet, the other does not. According to Farrokhyar et al. (2013),

when one of the factors is biased it can result in an “untoward outcome” (p.207).
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In each of the sample groups, a large enough study population helped absorb the
impact that any emergency responses where an unusual amount of time was spent either
in the response or the scene times. For this study, in each incident when an extraordinary
amount of time is spent, the response was examined for inclusion. There are
circumstances when a response would need to be excluded from the data set. Examples
include responses where the incident location is updated during the response (e.g., the
initial response is for 300 West H Street and the crews are updated that the true location
is 300 East H Street, the opposite direction), or a large complex where although the crews
are on site, they are not with the patient for several more minutes (e.g. a large shopping
mall). Both of these examples could result in longer-than-normal responses yet were
beyond the control of the responders. If a response was excluded from the sample
population, the response was still documented and an explanation for its exclusion was
documented.

Ethical Procedures

Representatives from the Chula Vista Fire Department and AMR gave verbal
agreement to provide access to the data required for this study. Written agreements were
obtained from both participants using the Walden Data Use Agreement as well the
Walden Confidentiality Agreement and were included in the IRB application.

Archival data obtained from the two participating agencies included incident
location and the nature of the incident. For this study, there was no indication to obtain
patient-specific information such as age, gender or medical history. To further sanitize

the data, once the incident location had been verified, it was amended to a more generic



88

location. An incident located at 1234 Main Street would be documented as 1200 Main
Street, and a dispatch emergency for a reported 65-year-old male with chest pain would
be recorded as “chest pain” without any further identifiers.

All the data obtained for this study will be stored on my personal computer. The
computer is password-protected, and the archival data obtained will be stored in a
password protected file which can be accessed only by me. No other individual or
organization will have access to the information. The original unsanitized information
will be stored until this dissertation has been accepted and approved for publication. At
that time, there will be no further need for the unsanitized information and subsequently
will be deleted from my computer. Written documentation was provided to both the
CVFD and AMR notifying them that the original archival data had been destroyed and
only the generic information previously described will remain.

I would like to disclose that I worked for AMR from 1981-2015 as an ALS
paramedic working on an ambulance within the local 911 system. It would be impossible
to estimate how many emergency incidents I responded to in the City of Chula Vista; but,
it would be fair to say it would number in the thousands. Although still employed by
AMR during the proposed study periods, I was assigned to work in another part of the
county and did not participate in any of the responses which will be included in the
population datasets. At no time was the proposed study disclosed to the first responders
working for the Chula Vista Fire Department or those working for AMR thereby
eliminating the threat of creating a Hawthorne Effect (Campbell, Maxey, & Watson,

1995).
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Although I enjoy a close collegial relationship with representatives from the
Chula Vista Fire Department and AMR, neither agency is providing financial support or
underwriting this study in any way. Both agencies have asked for a copy of the final work
product once approved and accepted; but, no other inducements or conditions have been
placed on their participation or expected outcomes. I am not receiving any financial
support to produce this research.

Summary

Using archival data two independent data sets were compared to a control group
looking for differences in their means. Using the statistical program GPower, a sample
size of 64 participants each has been calculated for both sets of data. There was scrutiny
of the raw data before the final analysis to ensure its validity and to identify any outliers
which may skew the data.

Chapter 4 is a report of the data collected from both participating agencies. The
data will be examined for accuracy, completeness, and to identify any information which
may threaten the validity of the study. Using statistical analysis, the data will then be
evaluated to ascertain how it helps answer the research questions and validate the various

hypothesis.
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Chapter 4: Results

The purpose of this study was to answer these research questions:

RQI1. What is the impact of first responder certification level (BLS vs. ALS) on
the amount of time the transport ambulance spends on the scene when first
responders are on scene before the transport ambulance?

Ho1: First responder certification level does not impact scene times of transport

ambulances.

H,1: First responder certification level does impact the scene times of transport
ambulances.

RQ2. What is the difference in scene times between when first responders are on
scene before the transport ambulance and when they are on scene after the
transport ambulance?

Ho2: There is no difference in scene times between when first responders are on
scene before the transport ambulance and when they are on scene after the transport
ambulance.

H,2: There is a difference in scene times between when first responders are on
scene before the transport ambulance and when they on scene after the transport
ambulance.

RQ3. What is the relationship between the first responder arrival time in relation

to the transport ambulance arrival time and the amount of time the

transport ambulance spends on the scene?
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Ho3: There is no relationship between the first responder arrival time in relation to
the transport ambulance arrival time and the amount of time the transport ambulance
spends on scene.

H.3: There is a relationship between the first responder arrival time in relation to
the transport ambulance arrival time and the amount of time the transport ambulance
spends on the scene.

This chapter includes a discussion of the steps taken to secure the data and ensure
its accuracy followed by the presentation of the results of the study. A summary will
provide answers to the research questions and a transition will introduce the reader to the
prescriptive material in Chapter 5.

Data Collection

This was a retrospective study involving emergency medical responses which had
been processed by a 911 call center during the years of 2013 and 2014. The data used for
this study had been collected several years before the development of this research
project and stored in a central database. Using retrospective data helped ensure there
would be no effect on the study data due to subconscious changes in behavior on the part
of the emergency responders due to their participation in a study (Campbell, Maxey, &
Watson, 1995). Obtaining the required data from the 911 center required seeking formal
approval from the City of Chula Vista Fire Department (CVFD), and AMR. The data use
agreements are in Appendix A and Appendix B.

The data used in this study consisted of all the emergency medical responses

during March 2013, and during March 2014, in the City of Chula Vista. The data
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provided included 100% of the responses, and it was left to the me as the researcher to
determine which of these responses met the criteria for inclusion in the study. There were
no unexpected discrepancies between the data collected and what had been proposed in
Chapter 3. In every scenario, the data collected far exceeded the sample size previously
determined through the G*Power program.

The City of Chula Vista Fire Department reported a total of 605 emergency
medical responses during March 2013. In the same month of 2014, they reported 613
emergency medical responses. A total of 429 responses for 2013, and 423 responses from
2014, were acceptable for the study.

Table 1

Raw Data and Data Analyzed

Raw Data Data Analyzed
3/13 605 3/13 429
3/14 613 3/14 423

There were many reasons why some responses were not included in the study.
This included responses when the fire department first responders were recalled before
arrival, when they had difficulty locating the emergency scene thus delaying their
response, or when the response times could not be verified. A complete list of “run
exclusion codes” can be found in Table 2.

AMR reported 562 emergency medical responses during March 2013, and 559
responses during March 2014. Because this study involved only those first responders
who were advanced life support trained, responses that did not include the appropriately

certified first responder were eliminated from the study.
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Table 2

Run Exclusion Codes
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—
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11
12

13
14
15
16

Cancelled prior to arrival

Response downgraded to BLS prior to arrival

Cancelled on arrival; no patient contact

Pt encountered, non-transport

Engine reassignment during initial response

Not one of the study engines

Unable to locate incident/patient

Stage prior to patient contact

Patient access delays (e.g. shopping center, large complex medical facility, locked
house)

Level 4 Response

No documented “at scene” either via MDT or verbal communication
Any “at scene” which required dispatcher to place unit at scene

Any incidents with incomplete or unverifiable data

Multiple patients or units

Vehicle Rescue

Before July 1, 2013, the Chula Vista Fire Department only provided BLS first

responder services, but after that date, they began to integrate ALS personnel onto their

first responder vehicles. Being an ALS provider enabled the first responders to conduct

full cardiac assessments, apply advanced airway skills, and administer medications

(Bledsoe, Porter, & Cherry, 2007). Being one of the last cities to integrate ALS services

in San Diego County provided the opportunity to compare and contrast how first

responders impacted the transport ambulance scene times as both a BLS provider and as

an ALS provider. Selecting the same month in successive years provided a fair

comparison of emergency responses in the same district during the same season, with the
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same fire department and the same transport ambulance service. Although the volume of
emergency responses may vary from day to day and sometimes from season to season,
this comparison best represents emergency medical responses within the City of Chula
Vista in any given month.
Results

Research Question 1

RQI1. What is the impact of first responder certification level (BLS vs. ALS) on

the amount of time the transport ambulance spends on the scene when first
responders are on scene before the transport ambulance?

Ho1: First responder certification level does not impact scene times of transport
ambulances.

H,1: First responder certification level does impact the scene times of transport
ambulances.

This question was a comparison of the means between two independent variables.
The first variable was those responses with BLS first responders and the second variable
was those responses with ALS first responders. This was easily accomplished by
comparing the mean transport ambulance scene time (i.e., how long a transport
ambulance remained on the scene) in 2013 (had only BLS first responders) to the mean
transport ambulance scene time in 2014 (which had only ALS first responders). As
shown in Table 3, in 2013 the average scene time for the transport ambulance was

1017.90 seconds (16:58 minutes) with BLS first responders as compared to an average
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scene time for the transport ambulance of 889.79 seconds (14:50 minutes) in 2014 with
ALS first responders.

Table 3

Summary t Test

N Mean Std. Std. Error
Deviation of Mean
BLS First Responder 308 1017.900 422.063 24.049
(2013)
ALS First Responder 376 889.795 362.644 18.702
(2014)

Note: Mean = Average Ambulance Scene Time in seconds
Table 4

Independent Samples Test

Mean Std. Error t df Sig. (2-tailed)
Difference Difference
Equal variances not assumed 128.105 30.465 4.205 608.425 .000

In this case, the null hypothesis is rejected because the p-value of the two-tailed ¢
test of the difference in the two independent sample means (p=.000) is less than the level
of significance (.05). Thus, the alternative (Hal) is accepted, that the “first responder
certification level does impact the scene times of transport ambulances.” Based on the
much lower average scene time in 2014 versus 2013 (i.e., 2.08 minutes), ALS certified
first responders have a significant impact on transport ambulance scene times in

comparison to BLS certified first responders.
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The practical implications of reducing the transport ambulance scene time are
positive and could result in reduced mortality or morbidity in patients suffering from
heart attacks, strokes or major trauma (DeRuyter et al., 2017; Esmaeiliranjbar, Mayel,
Movahedi, Emaeiliranjbar, & Mirafzal, 2016; Martinell et al., 2017; Thompson et al.,
2017).

Research Question 2
RQ2. What is the difference in scene times between when first responders are on
scene before the transport ambulance and when they are on scene after the
transport ambulance?

Ho2: There is no difference in scene times between when first responders are on
scene before the transport ambulance and when they are on scene after the transport
ambulance.

H,2: There is a difference in scene times between when first responders are on
scene before the transport ambulance and when they on scene after the transport
ambulance.

This question is also a comparison of the means between two independent
variables. The first variable is when the first responders arrive at the scene of a medical
emergency before the transport ambulance and the second is those medical emergencies
where the first responders arrive at the scene after the transport ambulance. This analysis
was done for both 2013 and 2014, which also demonstrated whether a difference in
ambulance scene times exists between the two certification levels held by first

responders. Research Question 1 included all emergency medical responses where there
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was a first responder on scene prior to the arrival of the transport ambulance, but in this
case, the question was whether there is a difference in the scene times of the transport
ambulance if there are no first responders or the transport ambulance does not get the
benefit of “first” responders because the first responder arrived simultaneously or after
the ambulance.

As shown in Table 5, in 2013 when BLS first responders were at the scene of the
medical emergency before the transport ambulance, the average scene time for the
ambulance was 1021.86 seconds (17:04 minutes); but, when the first responders arrived
after the transport ambulance the average scene time for the ambulance was 1033.74
seconds (17:14 minutes). This represents an additional 10 seconds the ambulance was on
scene when the BLS first responders arrived after the ambulance and raises the question

whether BLS first responders impact the ambulance scene time. A comparison of the two
independent sample means was then conducted.

Table 5

Summary 2013 t Test

N Mean Std. Deviation Std. Error
Mean
FR_First AMB_Scene Tim 310 1021.86 422.495 23.996
e 2013
AMB_First AMB_Scene_Ti 99 1033.74 356.626 35.842
me 2013

Note: Ambulance Scene Time in seconds
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Table 6

Independent Samples Test

Mean Std. Error t df Sig. (2-tailed)
Difference Difference
Equal variances not assumed -11.880 43.133 =275 193.228 783

In this case, the null hypothesis is not rejected because the p-value of the two-
tailed 7 test of the difference in the two independent sample means (p=.783) is greater
than the level of significance (.05). Thus, “There is no difference in scene times between
when first responders are on scene before the transport ambulance and when they are on
scene after the transport ambulance” when the first responders are BLS certified.

The same tests were performed for those incidents comparing when the first
responders arrived first to those incidents when the transport ambulance arrived at the
scene of the emergency before the first responders during 2014. As shown in Table 7, for
responses when the first responders were at the scene of the medical emergency before
the transport ambulance the average scene time for the ambulance was 894.24 seconds
(14:54 minutes), but when the first responders arrived after the transport ambulance the

average scene time for the ambulance was 1112.06 seconds (18:32 minutes).
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Table 7

Summary 2014 t Test

N Mean Std. Deviation Std. Error
Mean
FR_First AMB_Scene_Time_ 376 894.24 376.043 19.393
2014
AMB_First. AMB_Scene_Tim 31 1112.06 366.543 65.833
¢ 2014

Note: Ambulance Scene Time in seconds

A t test which compared the two independent sample means of the data was

conducted.
Table 8

Independent Samples Test

Mean Std. Error t df Sig. (2-tailed)
Difference Difference
Equal variances not assumed -217.820 68.630 -3.174 35411 .003

In this case, the null hypothesis is rejected because the p-value of the two-tailed ¢
test of the difference in the two independent sample means (p=.003) is less than the level
of significance (.05). Thus, the alternative (Ha.l) is accepted, that “there is a difference in
scene times between when first responders are on scene before the transport ambulance
and when they on scene after the transport ambulance” of 3:38 minutes on average when

the first responders are ALS certified.
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Research Question 3
RQ3. What is the relationship between the first responder arrival time in relation
to the transport ambulance arrival time and the amount of time the
transport ambulance spends on the scene?

Ho3: There is no relationship between the first responder arrival time in relation to
the transport ambulance arrival time and the amount of time the transport ambulance
spends on scene.

H.3: There is a relationship between the first responder arrival time in relation to
the transport ambulance arrival time and the amount of time the transport ambulance
spends on the scene.

To answer this final question involved an examination of the relationship between
the amount of time the first responder is on scene and how it impacts the transport
ambulance scene time. A linear regression analysis was conducted for this purpose. A
straight line corresponding to the regression model was superimposed on a scatter plot of
the data to show the relationship between the arrival time of the first responder and the
scene time of the transport ambulance. The analysis for 2013 (BLS certified) begins with
Table 9, and the analysis for 2014 responses (with the first responders being only ALS
certified) begins with Table 12. Table 9 contains the descriptive statistics for the 2013

(BLS certified first responder) linear regression model.
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Table 9

Descriptive Statistics-2013 (BLS)

N Minimum Maximum Mean Std. Deviation
AMB Scene Time 411 58.00 2242.00 1025.8054 407.87588
AMB ATS-FR ATS 411 -640.00 747.00 97.1241 188.24517

Valid N (listwise) 411

Table 10 contains the model coefficients for the 2013 (BLS certified first
responder) linear regression model.
Table 10

2013 Model Coefficients

Model Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
(Constant) 1038.142 22.634 45.867 .000
AMB ATS-FR ATS -.127 107 -.059 -1.188 236

a. Dependent Variable: AMB Scene Time

Because the p-value (p=.236) of the two-tailed ¢ test of the regression model
coefficient shown in Table 11 is greater than the level of significance (.05), the null
hypothesis is not rejected. Hence, there is no relationship between the first responder
arrival time in relation to the transport ambulance arrival time and the amount of time the
transport ambulance spends on scene when the first responders are BLS certified.

Table 11 contains the model summary for the 2013 (BLS certified first responder)
linear regression model, which shows that the model explains less than 1% of the
variation in the transport ambulance scene time (R Square =.003). Figure 6 provides

visual confirmation of this fact.



Table 11

2013 Model Summary

Model R R Square Adjusted R Square  Std. Error of the Estimate
1 .0592 .003 .001 407.67189

Predictors: (Constant), AMB ATS-FR ATS
Note: Times in seconds
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Figure 6. G Graph - 2013 data analysis.

The second half of this research question involved examining the relationship
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between ALS first responder arrival time in relation to the transport ambulance arrival

time and the amount of time the transport ambulance spent on the scene during 2014. A

linear regression analysis was conducted followed by fitting a straight-line based on

regression model for the 2014 data and displayed in a scatter plot showing the
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relationship between first responder arrival time in relation to the transport ambulance

arrival time and the amount of time the transport ambulance spent on the scene during

emergency responses in 2014. The data are provided in the following tables and figure.
Table 12 contains the descriptive statistics for the 2014 (ALS

certified first responder) linear regression model.

Table 12

Descriptive Statistics — 2014 (ALS)

N Minimum Maximum Mean Std. Deviation
AMB Scene Time 407 139.00 2301.00 905.7985 366.97577
AMB ATS-FR ATS 407 -491.00 1013.00 251.3833 189.70922
Valid N (listwise) 407

Note: Times in seconds

Table 13 contains the model coefficients for the 2014 (ALS certified first
responder) linear regression model.
Table 13

2014 Model Coefficients

Model Unstandardized Coefficients Standardized t Sig.
Coefficients
B Std. Error Beta
(Constant) 1008.931 29.570 34.120 .000
AMB ATS-FR ATS -410 .094 =212 -4.367 .000

a. Dependent Variable: AMB Scene Time

Because the p-value of the two-tailed 7 test (p < 0.001) is less than the level of

significance (.05), the null hypothesis is rejected. Thus, the alternative is accepted (Hal):
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“There is a relationship between the first responder arrival time in relation to the transport
ambulance arrival time and the amount of time the transport ambulance spends on the
scene” when the first responders are ALS certified.

Table 14 contains the model summary for the 2014 (ALS certified first responder)
linear regression model, which shows that the model explains about 5% of the variation
in the transport ambulance scene time (R Square = .045). Figure 7 provides visual

confirmation of this fact.

Table 14

Model Summary

Model R R Square Adjusted R Std. Error of
Square the Estimate

1 2122 .045 .043 359.06996

Predictors: (Constant), AMB ATS-FR ATS

The average transport ambulance scene time was 905.7985 seconds (15:06
minutes) representing a 2-minute reduction in scene time when the ambulance was
responding with ALS first responders. It is important to note that the data includes
responses where the first responders arrived after the transport ambulance, further
confirming the positive impact that first responders with advanced certification reduced
the ambulance scene time, regardless of the first responder arrival scene time. While it is
not entirely clear why having ALS certified first responders reduces the scene time of the
transport ambulance, one explanation is that by having the same advanced training as the

ambulance personnel the first responders are able to assist more with the patient care and
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better anticipate the needs of the ambulance personnel. Further research would be
necessary to verify this idea.

In this scenario the R Square value was .045, which, although statistically
significant as shown in Table 15, is nonetheless indicative of a poor fit between the linear
regression model and the data. Alternative explanations must be considered to help
explain the relationship. Just as in the responses with BLS first responders there can be
many uncontollable factors which can impact the transport ambulance scene time.
Additional causes include inclement weather, number of patients, time of day, or
difficulty communicating with a patient can all affect how quickly an ambulance is able

to transport a patient, and may explain the poor level of fit.

Table 15

Model Summary

Model R R Square Adjusted R Std. Error of the
Square Estimate

1 2128 .045 .043 359.06996

Predictors: (Constant), AMB ATS-FR ATS

While the scatter plot involving the 2014 data showed a stronger linear
relationship between the first responder arrival time in relation to the transport ambulance
arrival time (dependent variable) and the amount of time the transport ambulance
remained on scene prior to transport (independent variable), the overall fit to the data,

while statistically significant, is poor.
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Figure 7. G Graph - 2014 data analysis (ALS)

To reiterate, in this case the null hypothesis is rejected because the p-value of the
two-tailed ¢ test (p < 0.001) is less than the level of significance (.05). Thus, the
alternative is accepted (Hal): “There is a relationship between the first responder arrival
time in relation to the transport ambulance arrival time and the amount of time the
transport ambulance spends on the scene” when the first responders are ALS certified.

Summary

I designed the three research questions to explore whether a relationship existed

between the amount of time a first responder was at the scene of a medical emergency

and how it impacted the amount of time a transport ambulance would remain on scene
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with their patient. In addition, the three questions were broken into two subsets to
determine if the certification level of the first responders had a separate impact on the
scene time of the transport ambulance.

The focus for Research Question 1 was specifically on the impact that first
responder certification (BLS v. ALS) had on the total amount of time a transport
ambulance would remain on scene before transporting their patient. In this case, it was
demonstrated that having ALS first responders shortened the scene time of the transport
ambulance by 2:08 minutes. A two-tailed ¢ test of the difference in the two independent
sample means has a p value (p <0.001) less than the required level of significance (.05).
Thus, the alternative hypothesis was accepted: “First responder certification level does
impact the scene times of transport ambulances.”

For research Question 2, I compared the data to determine whether there was any
difference in having the first responders at the scene of the emergency before the
transport ambulance versus arriving simultaneously or after the ambulance. Secondarily,
the question helped answer whether certification level (BLS v. ALS) made a difference
when the first responders did arrive. The data were a side-by-side comparison by year;
those emergencies when the first responder arrived first compared to those emergencies
where the first responders arrived at the same time as the transport ambulance or
afterward.

In 2013, (BLS first responders) the difference in the scene time of the transport
ambulance was 10 seconds longer when the first responders arrived simultaneously or

after the transport ambulance, which was not statistically different from arriving at the
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same time. However, for 2014, with ALS first responders, the difference in scene times
was 3:38 minutes longer when the first responders arrived after the transport ambulance,
which was a statistically difference.

The findings for Research Question 2 also helped validate the conclusions found
in Research Question 1, and further demonstrated that having ALS certified first
responders does have a statistically significant impact on the scene times of a transport
ambulance. While there still is considerable controversy on whether certification levels
affect long-term patient survival (Kurz et al., 2018; Sanghavi, Jena, Newhouse, &
Zaslavsky, 2015), there is no question that time saves lives (DeRuyter et al., 2017,
Esmaeiliranjbar et al., 2016; Martinell et al., 2017; Thompson et al., 2017). Although
there are many variables that can impact how much time is spent on the scene of a
medical emergency the conclusions in this second research question demonstrated that
first responders do make a difference in the total time.

I asked the final research question to determine whether the amount of time a first
responder was on the scene before the transport ambulance impacted the ambulance
scene time. In other words, does having the first responder on scene sooner make a
difference in the amount of time an ambulance spent on the scene? With the BLS first
responders (2013 data) there was no demonstrable difference in the scene time of the
transport ambulance, and the null hypothesis was accepted. The 2014 data (ALS first
responders) indicated there was a positive impact on the ambulance scene time and the
null hypothesis was rejected; but, the low R Square for the linear regression model raises

questions about what other variables may have had an impact on the transport ambulance
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scene time. In short, while there appears to be some correlation on how first responder
scene time impacts the transport ambulance scene time as well as the certification of the
first responders (BLS vs. ALS), there are additional variables which need to be explored.
In Chapter 5, I will not only discuss the impact of my research findings, but also identify

its social and practical impact and suggest additional research which may help clarify the

conclusions found in this study.
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Chapter 5: Discussion, Conclusions, and Recommendations
Introduction

The purpose of this study was to determine whether a relationship existed
between the amount of time a first responder was on the scene before the arrival of a
transport ambulance and how much time was spent on scene by the ambulance. This
study was also an exploration of whether the certification level of a first responder had
any impact on the transport ambulance scene time. The analysis of the data showed that
having first ALS certified responders tended to shorten the scene time of the transport
ambulance. There was a significant reduction in the transport ambulance scene time when
they responded with ALS first responders.

Interpretation of the Findings

Much of the current debate involving prehospital emergency medical services
swirls around the efficacy of the care provided and whether time makes a difference. The
knowledge gained through the research conducted for this paper does not speak directly
to patient treatment or modalities, but it explores how the relationship between 911 first
responders and transport ambulances impacts the amount of time a patient remains on the
scene of a medical emergency. There is no question that how long it takes a patient to
receive definitive medical care can impact patient outcomes in situations such as heart
attacks, stroke, or instances of major trauma (DeRuyter et al., 2017; Esmaeiliranjbar et
al., 2016; Martinell et al., 2017; Thompson et al., 2017).

The data analysis conducted and reported in Chapter 4 is an explanation of how

first responders impacted the scene time of paramedics. It appears that ALS certified first
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responders arriving first shortened the scene times of the transport ambulance by more
than 2 minutes; but, when they arrived after the ambulance, it extended the scene time by
more than 3 minutes. Having a BLS first responder did not statistically affect the scene
time of an ambulance. The impact of ALS first responders was much greater and
statistically significant. This is an argument that appears to validate the need for ALS first
responders; but, there are opinions on whether time is an important variable in prehospital
EMS. As an example, current researchers supported early layperson recognition of out-
of-hospital-cardiac-arrest (OHCA) patients and the layperson’s subsequent initiation of
CPR and use of a defibrillator. Although cardiac arrest patient survival decreases for each
minute it takes the first responders to arrive at the scene of the emergency, this adverse
impact is offset by the layperson initiation of CPR (Cunningham et al., 2012; Park et al.,
2017). In a retrospective analysis, researchers found OHCA patient survival was 60.8%
higher for patients who had received layperson CPR before the arrival of first responders
or transport ambulances than those who had not (Geri et al., p. 131, 2017).

Another controversial area where time is disputed is when encountering major
trauma victims. The term, golden hour, was coined by Cowley, which he explained as, “If
you are critically injured you have less than 60 minutes to survive. You might not die
right then; it may be three days or two weeks later -- but something has happened in your
body that is irreparable” (University of Maryland Medical Center, 2018, p. 2). The idea
that someone with serious injuries should be assessed and treated first goes back to the
Napoleonic Wars (Nestor, 2003); but, the notion that every major trauma victim is rushed

to the closest trauma center does not necessarily result in more lives saved (Ross et al.,
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2016). Experts have argued over whether prehospital EMS changes the outcome in major
trauma victims through their treatments (Fleet & Poitras, 2011; Harmsen et al., 2015).
Authors of a recent South African study concluded there was no change in patient
mortality whether a patient arrived at a hospital via private transport or through an
organized EMS system (Moller, Hunter, Kurland, Lahri, & van Hoving, 2018). This
challenges the concept of time and calls into question the importance of trained
responders.

If transport time has a questionable impact on patient outcomes, what component
of time measurement does? As in OHCA, researchers believe the most significant impact
which first responders can have on patient outcomes is the early recognition of serious
injuries, and appreciation for the mechanism of injury, and patient-specific risk factors
(Newgard et al., 2010; Sarmiento, Eckstein, & Zambon, 2013; Yang, Kang, & Song,
2016). Not to be over-looked is the EMS provider’s judgment as a value-added tool for
determining trauma triage criteria (Rein et al., 2018).

The research questions in this study were tailored to look at how transport scene
times were affected by first responder arrival times. If a first responder can recognize the
acuity of the emergency, or through published criteria determine a patient meets major
trauma criteria they can communicate this information to the responding transport
ambulance or tell the ambulance crew upon their arrival which should in most cases get
the responders working quickly towards transporting the patient as soon as possible.
Prehospital trauma triage criteria have been developed so that any certification level of

first responder can utilize them (Newgard et al., 2010; San Diego County Paramedic
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Association, 2016) but Nordberg, Castrén, and Lindstrom (2016) found that if using a

pre-established set of triage criteria, the average layperson could reasonably accurately
identify major trauma patients. This raises the question of first responder certification.

The golden hour of trauma has been applied to stroke care as well as heart attack
victims. Both require early recognition and rapid transport to hospitals which can
significantly impact the patient’s outcome (Ebinger et al., 2015; Fassbender et al., 2013).
First responders can help make this a reality.

First responders who are BLS certified are unable to provide invasive medical
care but regardless, their presence is essential in the early recognition of a patient’s
condition, and they provide additional personnel which can assist the transport ambulance
with expediting the patient transport when necessary. For all three research questions, it
was demonstrated that having ALS certified first responders on the scene before the
transport ambulance shortened ambulance scene times. In OHCA, strokes, heart attacks,
and trauma, all of the experts agree on one thing: early recognition and when necessary,
early initiation of life-saving procedures saves lives (Cunningham et al., 2012; Ebinger et
al., 2014; Fassbender et al., 2013; Newgard, et al., 2010; Sarmiento et al., 2013; Yang et
al., 2016) and this is one critical task that can be emphasized to BLS first responders and
their earlier arrival time at the scene of a medical emergency. The first responders
typically arrived approximately 2 minutes earlier than the transport ambulance in this
study, which alone can be a factor in positively impacting patient outcomes. In a typical
medical emergency, in addition to their gurney, there is a lot of equipment which the

transport ambulance personnel will bring to the patient’s side. The additional personnel
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from the first responder crew provides valuable assistance in facilitating this task, and
their help shortens the amount of time the transport ambulance needs to remain at the
scene.

ALS first responders not only help with the early recognition of an emergency;
but, they also bring with them the same life-saving equipment that the transport
ambulance carries. This enables them to begin the advanced medical care that would
otherwise have to wait until the transport ambulance arrives. Once the ambulance does
arrive, some of the tasks they usually would have done are already completed, and this
too has demonstrated to shorten the time the transport ambulance remains on scene.
Through the research conducted for this paper, it was clear that having first responders of
any type can shorten the scene time of the transport ambulance but it was demonstrated
that having ALS first responders had a meaningful and practical impact on reducing
scene times regardless of whether they arrived before or after the transport ambulance.
Although the intepretations cannot be fully explained by the data, one explanation of the
reduced scene time is the ALS first responder’s familiarity with the needs and anticipated
needs of the ambulance personnel.

One of the principal foundations of this paper centered around the need for
prehospital emergency medical services to sustain itself through evidence-based research.
The inception of modern EMS began with the publication of the National Academy of
Sciences (1966) white paper which served as the theoretical foundation for this study.
Nearly 20 years, later EMS professionals began to question whether the treatments and

system designs being implemented were indeed the best and started the cry for evidence-
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based research (Glind et al., 2016; Maguire et al., 2016; Stewart, 2005). The term has

since been updated to “evidence-based guidelines” (Fishe et al., 2018) which is more
reflective of how new and old treatments along with protocols are vetted before their
implementation.

Prehospital emergency medical services have seen an increase in relevant
research, and as an example, a number of major studies have been generated through the
Ontario Prehospital Advanced Life Support (OPALS) Study. This was both a prospective
and retrospective evaluation of prehospital trauma care and in its subsequent phases,
advanced cardiac care. Studies in 17 major cities located in both Canada and the United
States were conducted (Stiell et al., 2008). Many studies were generated using the data
from researchers in the OPALS Study, focusing on those conditions which resulted in the
highest morbidity and mortality. This includes Safdar et al. (2014) looking at OHCA
survival rates by gender. Sasson and Haukoos (2015) went so far as to question the
efficacy of prehospital EMS, while internationally the OPALS study has been a
foundational study from which nonparticipant EMS systems have measured their
performance (Kim, Shin, Kim, Kim, & Kim, 2015). Prehospital emergency medical
providers are in the business of trying to improve patient outcomes, and perhaps the
explanation for the need for ongoing research came from O'Meara et al. (2015), who
stated that “research is essential to ensure that the best possible patient care is provided in
the out-of-hospital setting and to facilitate the continued development of paramedicine as
a health profession (p. 2).” The outcomes highlighted in this study adds another thin slice

of information to the body of scholarly research which is reviewing current EMS



116

practices and investigating strategies on how to improve upon the care and services
provided by first responders and transport ambulances systemwide.
Limitations of the Study

There were no practical limitations to this study. Areas of concern discussed in
Chapter 2 revolved around the accuracy of the data which was entirely human dependent.
During the research, the statistical analysis highlighted the potential of some alternative
explanations based on the poor fits of the linear regression models to the study data.

The primary data used in this retrospective study involved time, measured in
minutes and seconds. The amount of time a first responder was at the scene of a medical
emergency before the arrival of the transport ambulance was measured, as was the
amount of time the transport ambulance remained on a scene before initiating transport of
a patient to the hospital. The times were generated in real-time, as a first responder or an
ambulance responded and arrived at the scene of an emergency, with responders
reporting their status to a 911 dispatcher or self-reporting through an onboard mobile data
terminal. This required the responders to be prompt and accurate in their reporting. There
are also some variables which are beyond the responder’s control which could impact
time. This could include incomplete or inaccurate dispatch information, difficulties with
access and egress of a location or an incident which involved multiple patients. In each of
these scenarios the time would be impacted and as a result, potentially provide
misleading data or outliers which could skew the results.

For the two study periods, the CVFD and AMR provided unfiltered incident times

for all responses within the City of Chula Vista. The data provided by each agency
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included incidents which were not medical aids (e.g., fires, HazMat), incidents which fell
outside of the study area and incidents which did not have a complete or a verifiable set
of times. In each of these cases, the data were removed from the study set. The data were
cross-checked between the CVFD and AMR to ensure the accuracy of incident location,
times and resources. Any incident where this information could not be confirmed was
also removed from the study set. Through this process, the data which were analyzed
were felt to be accurate and met the criteria for inclusion in the study.

What could not be anticipated were variables unique to each emergency incident.
This could be an incident where a patient had to be stabilized with pain medication before
movement, a patient which needed to be carried down a flight of stairs or perhaps a
patient who was initially refusing transportation to the hospital necessitating the
responders to spend extra time explaining the need and importance of additional medical
care. In each of these cases, the scene time of the transporting ambulance could
potentially have been impacted, yet the scope and nature of this study did not allow for
these variables to be considered.

The data analysis found in Chapter 4 showed that in incidents where ALS first
responders were at the scene it tended to shorten the scene time of the transport
ambulance by slightly more than 2 minutes. The statistical analysis explained very little
of the variation in the ambulance scene time further supporting the belief that other
factors were in play when trying to explain the reduction in scene time. It was evident in
Research Question 1 that there is a difference in the transport ambulance scene time

based on the certification level of the first responders with ALS first responders reducing
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the ambulance time by 2:08 and this was confirmed in Research Question 3 which asked
whether it made a difference whether the first responders arrived before or after the
transport ambulance. Once again, the data showed that ALS first responders reduced the
scene time of the transport ambulance; yet, it did not matter whether they arrived before
or after the ambulance.
Recommendations

The role of the first responder in medical emergencies has not been sufficiently
validated when compared to the impact that laypersons can have in a medical emergency.
There is consensus that early recognition of a medical emergency, initiation of the 911
system, and beginning rudimentary resuscitative measures will have the most significant
impact on patients suffering from heart attacks or in cases of major trauma (Cunningham
et al., 2012; Ebinger et al., 2014; Fassbender et al., 2013; Newgard et al., 2010;
Sarmiento et al., 2013; Yang et al., 2016). But this speaks to the value of the layperson
and does not specifically address the impact that first responders can have on patient
outcomes. It is clear from existing literature that researchers have considered the effect
that both BLS and ALS first responders can have on specific medical conditions; but,
there is limited research which looks at how first responders interact with transport
ambulances or impact EMS system design. If existing EMS systems want to demonstrate
the positive impact that their first responders have on the system metrics or patient
outcomes it will be necessary for researchers to build upon current literature and focus

more on the role of the first responder.
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Difficult questions will need to be asked about the value and impact that first
responders have on an EMS system. While some of the answers about whether every
community needs ALS first responders, does every firetruck need to be staffed with ALS
first responders, and would the system be better served with BLS first responders may be
intuitive, it is only with evidence-based guidelines that the efficacy of system design will
be demonstrated, and each of these questions currently remains unanswered by scholarly
research.

EMS managers and medical directors will not be making radical changes to their
systems based on the information developed in this paper, but it can generate discussion
or serve as an impetus for additional research on the importance of time as a system
metric. It can also stimulate researchers to demonstrate the importance and impact that
first responders have on patient outcomes. In my community, of greater importance is the
social impact of having a local provider/student-scholar conduct original research using
data from within our EMS system to better explain the relationship between the different
certification levels of providers found within the local system. Locally, to have a provider
level researcher is a rarity. There is no doubt some will see the interpretations of the data
as fodder to question the current EMS system design while others may see it as validation
for the advanced scope of the first responders. All of this will result in a conversation,
and with any hope generate new research as providers of all level certifications better
appreciate the need for scholarly research to not only help validate current practices, but

also explore new ways which the EMS system can enhance the patient care experience.
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Although not discussed in this paper, there could also be a positive financial effect
based on the information gathered in this paper. To staff and equip an advanced life
support ambulance is not an inexpensive venture. A staffed and fully equipped
ambulance on the road costs the provider agency money, regardless of whether the
ambulance is sitting in their station or transporting a patient. According to a local EMS
manager, the unit hour cost can range from $115-150 per hour based upon the unit
staffing. If one were to expand this cost over an entire system which is staffing 30
ambulances for 24 hours, it costs the EMS system $95,400 per day to staff and
thoroughly equip the resources necessary to meet their needs.

Each minute costs an EMS provider $2.21 ($132.50/60 min), and if each
emergency ambulance response were quantified and had their total time on task reduced
by an average of two minutes, this would result in savings of $4.42 ($2.21 x 2) per
transport. If an ambulance transports an average of nine patients in a 24-hour shift, this
will result in 18 minutes of savings or $19.89 per ambulance. If an entire EMS system
averaged nine transports per ambulance (30 ambulances x 9 transports x $2.21), there
would be a potential savings of $597 per day or $218,000 per year. It is important to note
that not every emergency medical transport would realize the two-minute savings, and
the data analysis in this study demonstrated there were many unexplained variables which
impacted times and the relationship between the first responders and the transport
ambulance scene time.

Regardless, reducing minutes on an emergency can save lives, and it can also save

money which can be reinvested back into the EMS system with additional staffing, to
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purchase equipment, or as revenue. This potential impact is not trivial, and if EMS
managers were to identify additional steps which would reduce the total time the
transport ambulance is assigned an emergency it could result in significant savings for the
system, and potentially for the patient’s themselves.
Implications

There are many implications for positive social change based on the results of this
study and the recommendations found in this chapter. The role of the emergency medical
responder is to impact positively the outcome of an individual who is suffering from a
medical emergency or a major trauma. While not every patient will be saved, having
increased information on how to better develop an EMS system may result in first
responders and transport ambulances arriving sooner at the scene of an emergency,
thereby increasing the odds for a favorable outcome. It is important to note that the
emergency is not limited to just the patient, but may involve their family, coworkers, or
other witnesses to the event. The coordinated response of the first responders and
ambulance also provides reassurance to this group of participants in the emergency and
can have a tremendous impact on how they view emergency services as well as the
trauma of witnessing a medical emergency. Since they are the true first responders at an
emergency, this group provides a critical link in the chain of survival which is necessary
for the first responders or transport ambulance to do their job.

In Chapter 1, I highlighted the lack of scholarly research on the relationship
between first responders, their certification levels, and the amount of time a transport

ambulance remains on the scene of an emergency. As communities and provider agencies
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evaluate their emergency medical services, knowing that such a relationship exists and
shows a positive impact on the scene times, patient outcomes, and system management,
gives them another piece of information they can use to make better decisions about their
EMS system.

Perhaps the most benefit this study can have is by demonstrating the value of
scholarly research to the providers who respond to the emergencies. As a group, they
have just begun to appreciate the need for evidence-based research along with evidence-
based treatment guidelines. Seeing the results of a credible research project conducted by
one of their peers which demonstrates the importance of research and has positive
outcomes will hopefully further persuade this group to become involved in scholarly
studies. In the end, this may be the best social change that could happen.

Conclusion

At the outset of this study, the purpose was to find a relationship between
certification levels of first responders and the time spent on scene by a transport
ambulance as well as determine whether first responder arrival time impacted the scene
time of the ambulance. The results show that a relationship exists, but the data does not
provide a clear explanation of why. In Chapter 2, the literature search revealed that very
little research had been done exploring the impact of first responders or their relationship
with a transport ambulance. Of greater significance was the clear message that the value
of the current practices in the prehospital emergency medical services arena is highly
suspect and not fully supported. It is imperative that current providers take responsibility

for the future of their profession, and this can only be done by asking questions and
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conducting research. To do something just because of historical legacy is not enough to
sustain the EMS profession; instead, it will be necessary to understand why a particular
treatment or system design exists and then question it. Through scholarly research
conducted by EMS personnel will the role of a first responder or ambulance crew-

member evolve from that of a technician to one of a professional.
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