
Creation of a Systems-Level Checklist to Address Stress and 
Violence in Fire-Based Emergency Medical Services Responders

Jennifer A. Taylor1, Regan M. Murray1, Andrea L. Davis1, Lauren J. Shepler1, Cecelia K. 
Harrison1, Neva A. Novinger1, Joseph A. Allen2

1Drexel University Dornsife School of Public Health, Department of Environmental and 
Occupational Health, 3215 Market Street, Nesbitt Hall, Room 655, Philadelphia, PA 19104, USA

2Rocky Mountain Center for Occupational & Environmental Health, University of Utah Health, Salt 
Lake City, UT, USA

Abstract

Between 57 and 93% of Emergency Medical Services (EMS) responders reported having 

experienced verbal or physical violence at least once in their career. Therefore, the primary goal of 

this study was to develop a systems-level checklist for violence against fire-based EMS responders 

using findings from a systematic literature review and outcomes from a national stakeholder 

meeting. First, a literature review of violence against EMS responders resulted in an extensive list 

of 162 academic and industrial publications. Second, from these sources, 318 potential candidate 

items were developed. Third, Q-methodology was employed to categorize, refine, and de-duplicate 

the items. Fourth, ThinkLet systems facilitated consensus-building, collaboration, and evaluation 

of the checklist with diverse subject matter experts representing 27 different EMS organizations, 

government, academia, labor unions, and fire departments during a two-day consensus conference. 

The final SAVER checklist contains 174 items organized by six phases of EMS response: pre-

event, traveling to the scene, scene arrival, patient care, assessing readiness to return to service, 

and post-event. So called pause points for the individual EMS responder were incorporated at 

the end of each of phase. Overall, 47.5% of votes across all phases rated items as most feasible, 

33.7% as less feasible, and 11.6% as extremely difficult. The SAVER systems-level Checklist is an 

innovative application of traditional checklists, designed to shift the onus of safety and health from 

that of the individual first responder to the organization by focusing on actions that leadership can 

institute through training, policy, and environmental modifications.
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Introduction

March 16th, 2017, New York, NY: Yadira Arroyo, a 14-year veteran of FDNY 
was killed by a career criminal who commandeered her ambulance, ran her over, 
and dragged her beneath its wheels. Encountering violence in the field is not a 
rare occurrence for EMTs. In New York City, more than 100 members a year are 
assaulted on the job according to Robert Ungar, a spokesman for the Uniformed 
EMTs, Paramedics & Fire Inspectors F.D.N.Y. union

(Mueller 2017).

May 1st, 2017, Dallas, TX: Paramedics responded to a call that purported a suicidal 
patient. Upon arriving on scene, EMS responders discovered a gunshot victim 
laying in the street and began to administer care. While providing life saving 
measures to the gunshot victim, the paramedic providing treatment was critically 
wounded by the armed gunman. The injured medic was in critical but stable 
condition after undergoing lifesaving surgery. The medic will require multiple 
surgeries and extensive treatment before a full recovery

(McLaughlin 2017).

There were 29 million calls for Emergency Medical Services (EMS) in 2015, a 23% increase 

from 2014 (National EMS Information System 2016). This increase represents a continually 

growing trend in the United States. Fire departments provide about 40% of the nation’s 

EMS services (National Association of State EMS Officials 2011). In 2015, on average 

64% of fire department 911 calls were for medical emergencies (National Fire Protection 

Association 2016), but can run as high as 90% (FIREHOUSE 2016).

Paramedics and EMTs believe they are under severe stress and are concerned about impacts 

on their mental health (Everline 2016; J. A. Taylor et al. 2016). However, such perceptions 

have not yet been systematically measured. In a previous study on their experiences with 

patient-initiated violence the following recollections were reported (J. A. Taylor et al. 2016):

“I have been kicked, punched, bitten, spit on, verbally abused. You name it, I’ve 
had it all.”

“And [I] went to court, and this is where it’s disheartening, because that’s supposed 
to be felony assault…. And I’m wasting my time going to court two and three 
times…I knew there was no confidence in the system…I mean, you shouldn’t be 
able to do that to someone who’s trying to help you. Felony assault should stick.”

The annual rate of non-fatal injuries among U.S. paramedics is five times higher than the 

national average for all workers (B. J. Maguire et al. 2005). The annual rate of occupational 

fatalities among paramedics is two times higher than the national average for all workers 
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(Brian J. Maguire et al. 2002). In a retrospective cohort study of nationally registered U.S. 

EMTs, 8 % of fatalities were due to assaults (B. J. Maguire and Smith 2013). Compared 

to health care settings such as hospitals, workplace violence in EMS is inadequately 

described and requires further consideration (Koritsas et al. 2009; Koritsas et al. 2007; Terry 

Kowalenko et al. 2013; T. Kowalenko et al. 2005).

The National Institute for Occupational Safety and Health (NIOSH) lists 10 factors that 

may increase a worker’s risk for workplace assault, such as contact with the public, having 

a mobile workplace, working with unstable or volatile persons, working alone or in small 

numbers, etc. Eight factors apply to the EMS work environment (Jacob 2004). In an analysis 

of near-miss and injury events reported during EMS runs to the National Fire Fighter Near-

Miss Reporting System, the most commonly identified mechanism of injury was assaults. 

EMS responders were threatened or assaulted by patients, family members, and bystanders. 

Patient factors included: drug/alcohol intoxication, mental illness, and underlying health 

conditions (e.g. seizure, hypoglycemia)(J. A. Taylor et al. 2015). In a study on fire service 

injury, paramedics experienced a 14-fold higher odds for violence injuries than firefighters 

(J. A. Taylor et al. 2016).

In a study of safety climate in fire departments across the United States, firefighters reported 

that the 911 system is strained due to the high volume of low acuity medical calls that 

occupy much of their workload, which divert resources from true emergencies and lead 

to unwarranted occupational hazards like speeding to respond to non-serious calls. As a 

result, firefighters reported high occupational stress, low morale, and a desensitization to 

community needs. Firefighters called for improvements to the 911 system including better 

triage, more targeted use of EMS resources, continuing education to align with job demands, 

and a strengthened social safety net to address the persistent needs of poor and elderly 

populations (Cannuscio et al. 2016). A critical barrier to progress in fire-based EMS is 

understanding the organizational, mental health, and safety burden that providers currently 

carry as they respond to an increasing community demand for services. There are concerns 

that this workforce is experiencing poor safety and organizational outcomes such as injury, 

depression, anxiety, PTSD, burnout, and decreasing job satisfaction. EMS responders have 

also reported higher rates of suicidal ideation and suicide attempts (Stanley et al. 2015; 

Stanley et al. 2016). These outcomes are very costly to employers and threaten the stability 

of the healthcare safety net EMS provides (Bigham et al. 2014; Federiuk 1992; Nordberg 

1992; Patterson et al. 2010).

A systematic literature review of violence against firefighters and EMS responders in peer-

reviewed and industrial journals (1978–2016) found that between 57 and 93% of EMS 

responders reported having experienced an act of verbal and/or physical violence at least 

once in their career (Taylor and Murray 2017). Up to the early 1990s, the issue of violence 

towards EMS responders was only discussed within industrial journals, underscoring the fact 

that industry understood the risks of the job long before the first peer-reviewed research 

was published in 1993. While prevalence estimates fluctuate slightly, authors are discussing 

the same issues 40 years later. No evidence-based interventions have been developed to 

support EMS responders from violence on the job, however industry articles provide 

potential organizational improvements that could mitigate the risks of assault including: 
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policies for police backup; better information from the dispatch system including flags to 

identify previously violent locations; improved cultural competency, de-escalation, and body 

language techniques; personal protective equipment; and improved reporting of assaults 

(Nethercott 1997).

Given these best practices, the utility of a checklist that organizations can use to support 

EMS responders is plausible. Checklists acknowledge that accidents are inevitable in 

complex systems and work to reduce complexity (Perrow 1984). They have been used 

successfully in a myriad of industries to reduce errors, inconsistencies, and unsafe practice. 

For example, the field of aviation made strides in safety through the use of pilot checklists. 

From 1980 to 1996, 25% of fatal approach and landing crashes were due to performing the 

wrong action or omitting critical actions (Ashford 1998). To reduce such errors, pilots have 

access to brief but easy to read checklists such as the Northwest Airlines MD - 80 checklist 

(National Aeronautics and Space Administration 1990). Thus, the percentage of accidents 

due to human error decreased from 90 to 55 (Shappell et al. 2006). Other well-regarded 

checklists include: the Toyota Production System - a systems approach to define processes 

and needed communication coupled together to reduce confusion and encourage a culture of 

learning (de Bucourt et al. 2011; Institute of Medicine 2012; Spear and Bowen 1999; Toyota 

2015) and the “Doctor’s Checklist” created at Johns Hopkins Hospital to avoid infections 

when inserting central lines into ICU patients (Berenholtz et al. 2004).

In EMS, there are numerous checklists for each phase of the call, such as the Responding 

to Violence Checklist by EMS Health & Safety (Collopy et al. 2011) or the Aggression 

Continuum by Steven Wilder and Chris Sorensen (Vernon 2009). None of the common 

practices were being codified into any standardized training at fire departments, meaning 

that first responders would need to self-educate in order to equip themselves with these 

skills. This gap in training and policy, coupled with the concerning levels of stress 

and violence experienced in EMS, initiated the need for development of a systems-level 

checklist.

The activity described herein is part of a Federal Emergency Management Agency (FEMA)-

funded study, “Stress and Violence to Fire-based EMS Responders (SAVER).” The first of 

four study aims was to develop a systems-level checklist for violence against fire-based 

EMS responders using: (1) findings from a systematic review of academic and industrial 

literature and (2) outcomes from a national stakeholder meeting during which consensus on 

checklist items was achieved.

Creation of the SAVER Checklist

The World Health Organization’s Patient Safety Programme developed the Surgical Safety 

Checklist using steps adapted from aviation (Weiser et al. 2010). The SAVER checklist, 

tailored to fire-based EMS responders, followed a similar development process including 

the steps of content and format, timing, trial and feedback (Weiser et al. 2010). Formal 

testing and evaluation, and local modification will be evaluated in future activities with fire 

departments participating in the SAVER program (Weiser et al. 2010).

Taylor et al. Page 4

Occup Health Sci. Author manuscript; available in PMC 2021 November 17.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



The Checklist Manifesto by Atul Gawande (Gawande 2010) was a conceptual resource for 

the development of the SAVER systems-level checklist. However, most checklists currently 

in use – whether in healthcare (Weiser et al. 2010), nuclear power operations (Jou et al. 

2009), aviation (Federal Avitation Administration 1981), or other high-risk industries – are 

focused on the individual, rather than on the system in which they operate:

Rather than being the main instigators of an accident, operators tend to be the 

inheritors of system defects. … Their part is that of adding the final garnish to a 

lethal brew that has been long in the cooking

(Reason 1990).

In the absence of systems thinking, there has been a tradition of blaming workers for their 

injuries. Even in cases of assault by patients, the fire and rescue service has few answers 

other than punishing the patient (e.g., felony conviction) or putting the onus back on the 

responder (“be careful,” “practice scene safety,” “it’s part of the job”). Systems thinking 

instructs designers to assume adverse events will happen and anticipate opportunities for 

prevention as upstream as possible from the interactions that cause harm. Such upstream 

opportunities are largely focused on organizational policies, procedures, and practices – as 

opposed to individual actions (Reason 2000). Based on our continuing work with the fire 

and rescue service, we wanted to propose a solution to work-related assaults that removes 

the burden from the individual-level responder and places it back on the level responsible for 

safety and health – the department and labor union. It is these organizations that make policy 

and create opportunities for training. Individual firefighters and medics do not. In our study 

of checklists, it seemed possible that a checklist could have benefit at the organizational 

level.

This is not to say that individuals do not have a role in preventing adverse events such as 

workplace violence. EMS responders are notoriously overworked with little time to think 

about organizational interventions (Cannuscio et al. 2016; J. A. Taylor et al. 2016). In 

addition, the hierarchical work environment of the fire and rescue service can make it hard 

for individuals to raise their voices. Gawande’s guidance to “push the power of decision 

making out to the periphery and away from the center” by employing checklists, ensures 

that the individuals with the least amount of power within an organization have the authority 

to make autonomous decisions that support their mission and safety (Gawande 2010). This 

translates into pause points - a set of discreet criteria that must be met before proceeding to 

the next task. A common example is the use of a “time out” at the beginning of a surgery 

whereby anyone on the team may raise concerns for the patient and the procedure about to 

be performed, which are then addressed before continuing (Gawande 2010).

Methods

Development of Candidate Checklist Items

The primary literature review of violence against EMS responders was conducted previously 

for a commissioned report (Taylor and Murray 2017). That review had three phases. Phase 

1 included articles reviewed based on title, abstract, and keywords; Phase 2 included 

article review, assessment, and documentation based on titles and abstracts; and Phase 3 
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included an in-depth analysis of all industrial and academic literature on the topic. Of 386 

articles described in that report, a subset categorized as “preparedness and intervention” 

from industrial sources only (n = 144) were selected because they described best practices, 

policies, and training opportunities to prevent violence against EMS responders (Fig. 1). It 

was from these sources that the idea of a systems-level checklist emerged.

A subsequent search of the academic literature was conducted to describe the development, 

application, and evaluation of checklists. Search terms included: surgical checklist, aviation 

checklist, Atul Gawande, safety culture checklist, systems checklist, and safety domains. 

Of the 25 academic articles collected during this secondary literature search, 18 articles 

were selected for inclusion by CKH and RMM, because they discussed the development of 

systems checklists and organizational-level applications (Fig. 1).

From the above described literature reviews, a total of 162 manuscripts were compiled, 

read, and then analyzed chronologically during a five-day research retreat (CKH, LJS, ALD, 

RMM, and JAT). Further inclusion and exclusion criteria were discussed as a group to 

establish inter-rater reliability. Literature that did not suggest ideas for prevention that could 

be developed into a candidate checklist item were excluded after consultation with JAT 

and confirmation by RMM (n = 40). 122 articles were referenced for the development of 

candidate SAVER systems checklist items (Fig. 1).

Upon the conclusion of the research retreat, 318 candidate checklist items were developed. 

Each candidate checklist item was documented and assigned to the relevant phase of EMS 

response: “traveling to the event”, “scene arrival/prior to entry”, “patient care”, transport to 

the hospital”, “transfer to emergency department staff”, and “assessing readiness to return 

to service”. Next, Q-methodology, a systematic process for assessing subjective viewpoints 

often used in psychology and qualitative research, was employed. Q-methodology assists 

with the identification of similarities and patterns among sources, as well as their 

relationship to broader statements and categories (Shinebourne 2009). Each candidate 

checklist item was reviewed, the source verified, and then de-duplicated. Similar checklist 

items were grouped together based on content and co-author consensus. A total of 39 

emergent themes were cataloged according to their goodness of fit within its assigned phase 

of EMS response or reassigned to the relevant phase. Then, all candidate checklist items 

were reevaluated for goodness of fit within each phase, and each theme.

Next, checklist items were focused at the level through which an organization (i.e., fire 

department and labor union) could support EMS responders. Items were drafted into one 

of four levels that emanated from the EMS literature: policy, training, technological or 

engineering modifications, and individual-level actions. From the initial 318 candidate 

items, a total of 159 checklist items and six pause points were developed. Themes were 

further refined based upon the development of the draft checklist items and team consensus 

(reduced from n = 39 to n = 25). Of the 159 checklist items, there were 78 policy items, 59 

training items, 6 technological or engineering items, 16 individual-level items across the six 

phases of the checklist.
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Stakeholder Consensus Conference/Resultant Checklist

To provide the opportunity to review and revise the candidate checklist items, 41 diverse 

subject matter experts (SMEs) representing 27 different affiliations were invited to a 

two-day SAVER “Systems-level Checklist Consensus Conference (SC3)” in July 2018. 

The 41 SMEs included: 12 national fire service and EMS organizations, 6 individuals 

from federal, state, and local governments, 3 research and academic organizations, 14 

fire department members, and 6 labor union representatives. In the United States, fire 

department labor unions are dues-paying membership organizations that advocate for 

firefighter and EMS responder employment benefits (i.e., work hours, wages, health and 

safety conditions) through collective bargaining processes. To ensure organizational and 

occupational representation from each of the four participating fire departments serving as 

SAVER study sites, one individual from each of the following fire department levels was 

invited: leadership, labor union, EMS field supervisor, and paramedic with 10–15 years of 

experience. Representatives from dispatch and law enforcement were also invited, though 

only 1 dispatch representative was able to attend. None of the attendees had previous 

knowledge of the items in any phase of the checklist, though all received a one-page 

document describing the SAVER program. SMEs were 78% male and 22% female.

We deployed a facilitated consensus-building collaboration method using a series of focus 

groups structured around three separate ThinkLet systems (De Vreede et al. 2006). The 

ThinkLet guides are available in the appendix and details on the ThinkLet process deployed 

are available in Fig. 2. As ThinkLet sessions were recorded, a human subjects protocol was 

submitted and approved by the Drexel University Institutional Review Board.

Through the ThinkLet process, the checklist was reviewed, revised, updated, and finally 

rated for feasibility. Following ThinkLets 1–3, the checklist grew from 159 to 242 candidate 

items. These items were reviewed by the co-authors who served as the facilitation team and 

preparations made to include all newly generated checklist items in ThinkLet 4 at the start 

of the next day. ThinkLet 4 processes led to the deletion of 10 candidate checklist items 

based on SME consensus. The resultant 232 candidate checklist items were voted on based 

on feasibility using three criteria: most feasible (MF), less feasible (LF), and extremely 

difficult (ED) (Figure 3). The feasibility assessment was completed individually to remove 

the potential for social desirability. Percent MF, percent LF, percent ED, and percent missing 

votes were calculated by total possible respondents and by each phase. For example, percent 

missing was calculated by the number of missing votes per checklist item, divided by the 

total possible responses (41) and divided by the total number of checklist items per that 

phase, multiplied by 100.

Further refinements to the resultant checklist were completed by JAT, RMM, and JAA. The 

resultant checklist was reviewed for grammar, inconsistencies, and redundancies and revised 

accordingly.
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Results

Development of Candidate Checklist Items

The literature review process yielded 159 checklist items organized by phase of EMS 

response: “traveling to the scene,” “scene arrival,” “patient care,” and “assessing readiness 

to return to service.” Due to the paucity of literature and checklist items in the “transport 

to the hospital” and “transfer to emergency department staff” phases, these items were 

subsumed into the “patient care” phase. Two additional phases, “pre-event” and “post-event” 

were developed based on the team’s analysis of gaps in the literature and results from the 

co-authors’ previous EMS research.

The “pre-event” phase focuses on the organizational structure (e.g., a fire department and its 

labor union). It is intended to help these organizations work together to develop policy and 

create training curricula that address EMS stress and violence. This enables and supports 

two goals: safe workers and quality patient care. For example (Table 2):

1.3: Does your department train EMS responders for potential verbal and physical 

violence (examples include: prevention, patient abandonment, felonious assault 

laws, cultural competency, simulation, self-defense, law enforcement cross-

training, fit-for-duty, etc.)?

1.5: Does your department express through policy that verbal and physical violence 

against members is not tolerated?

The “post-event” phase emerged from the realization that while there are many tasks 

that need to be completed after an EMS run (e.g., typing patient care reports, cleaning 

and restocking the ambulance, communicating availability to dispatch, bathroom, and food 

breaks), there was no point in the phases of response that gave EMS responders protected 

time to document and report violent encounters, or reach out for mental health support. If 

encounters are not documented, evidence to describe the extent of the stress and violence 

problem does not exist. Furthermore, opportunities for recovery and treatment of physical 

and psychological injuries cannot be addressed. For this reason, the post-event phase has a 

strong emphasis on mental health impact and recovery, as well as a feedback mechanism for 

what is not working in the field. For example (Table 2):

6.1.f: Does your department have a policy that protects an EMS responder’s time 

-either by going out of service or using overtime - so that they can easily 

report any acts of violence or exposure that they experienced on a call, before 

they return to service and go on their next call?

6.15: Does your department’s training curriculum recognize and train on stress as 

a chronic occupational exposure including the relationship between the EMS 

responder workload and its cumulative stress impact?

Following the consensus conference, these new phases of emergency response remained on 

the checklist, confirming need, acceptance, and relevance to EMS work by the SMEs.
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Pause points

Using the previously described systems framework, draft checklist items were developed 

at the following levels within each phase of response: policy, training, technological or 

engineering modifications, and individual-level actions. Few individual-level actions were 

identified. Six of these were designated as pause points (Gawande 2010) because they 

focused on potential individual actions that could be taken at critical decision points to 

protect the responder’s safety. Pause points provide responders with the authority and 

autonomy needed to engage in safe patient care, provide a protection of self, and engineer 

an opportunity to give feedback to the organization about what is not working in the field. 

This results in a flipping of the traditional paradigm from placing the onus for safety on the 

responder and moving it back onto the organization:

• Traveling to the scene: If you have knowledge that this is a previously known 

violent location, request and wait for law enforcement backup.

• Scene arrival: Before exiting the ambulance, are all of the resources you need in 

place to safely begin patient care?

• Patient care: Before transport, does your patient require restraint and have they 

been checked for weapons?

• Assessing readiness to return to service: Are you mentally and physically ready 

to return to service?

• Post-event: If you have experienced verbal or physical violence, have you 

utilized the appropriate method for reporting?

• Post-event: Have you sought and received the physical and long-term mental 

health resources you feel will enable you to return to work whole and ready?

Outcomes from the SAVER Systems-Level Checklist Consensus Conference (SC3)

Feasibility Assessment—Overall, 47.5% of votes across all phases rated items as 

most feasible, 33.7% as less feasible, and 11.6% as extremely difficult. (Fig. 4, Table 1). 

“Assessing readiness to return to service” was the only phase in which the majority of votes 

rated items as less feasible (39.8%). This phase also had the highest percentage of votes 

rating items as extremely difficult (19.8%). Missing votes across the phases ranged from 

5.3–13.3%.

The final SAVER checklist (Table 2) contains 174 items organized by six phases of EMS 

response: “pre-event” (n = 41), “traveling to the scene” (n = 16), “scene arrival” (n = 14), 

“patient care” (n = 30), “assessing readiness to return to service” (n = 30), and “post-event” 

(n = 43). Pause points (n = 6) for the individual EMS responder were incorporated at the end 

of each of phase. Analysis of the final checklist shows that 70% of the items were from the 

original candidate items developed by the research team during the literature review process, 

and 30% of the items came from new items generated at the conference. Thus, the final 

checklist as reported here includes comprehensive scientific and industrial literature as well 

as integrated subject-matter expertise from the field.
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Discussion

High-reliability organizations, such as EMS, are expected to operate in complex 

environments that have a high risk for occupational illness and injury (Weick and Sutcliffe 

2007). The risks that an EMS provider is exposed to on each run has the potential to 

be career or life-ending. The increasing number of calls in the United States adds to an 

already significant emotional demand inherent to health care professions. At the systems-

level, organizations have a responsibility to develop policies and training that support and 

confer competencies necessary to effectively perform the job of an EMS responder. The 

SAVER systems-level Checklist addresses such opportunities by pointing organizations to 

the resources, tools, and knowledge they need to support the ever-changing mobile work 

environment faced by their EMS responders. The SAVER Checklist has two goals: (1) fire 

departments and labor unions should immediately use the systems-level checklist to assess 

and then plan for implementation of the items – starting with what is most feasible, and 

(2) these organizations should empower EMS responders to use the pause points (individual-

level checklist) to protect their health and safety while on calls. The organizations should 

then act on feedback emanating from members in the field. To uphold the importance of 

EMS responder feedback, organizational leaders are to ask the EMS responders what the 

facilitators and barriers to effective implementation are for each checklist item.

The SAVER systems-level Checklist took what industry journals have been saying for 40 

years - that violent events to first responders can be mitigated - and created a checklist for 

the system, instead of a checklist which would put more burden on already overstretched 

responders.

The SAVER checklist is innovative and different from other checklists because of its focus 

at the organizational - rather than the individual - level. If organizations are truly concerned 

about the health and safety of their members, they will demonstrate such through the 

development of meaningful policy and ongoing training. The individual-level pause points 

confer autonomy and authority to individual responders that allow them to make decisions 

that prioritize their safety. In so doing, the organization is creating a supportive environment 

that can further positively impact organizational outcomes such as burnout, job engagement, 

and job satisfaction, as well as decreasing the number of assaults and injuries experienced by 

EMS personnel.

The feasibility results from the consensus conference provided interesting findings, some 

of which surprised our research team. For example, 47% of the votes rated items as 

most feasible signifying that our diverse SMEs believe that these checklist items could 

be implemented in 3–6 months. That 33% of the remaining votes rated items as less 

feasible, but feasible within 1–2 years was also encouraging. These assessments can help fire 

departments prioritize the most feasible items and then move on as time and resources allow 

to those rated as less-feasible.

The “pre-event” through “patient care” phases were rated as most feasible. Pre-event is a 

new phase of the response process developed by our research team and underscores the 

importance of the structure of an organization, specifically, a fire department. What policies, 
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procedures, practices, and training opportunities should be present in order to ensure the 

health and safety of EMS responders? What technology or engineering innovations are 

needed in order to keep them safe on the job? And what can the organization do to ensure 

their safety and health while they are on a call so that they can focus on quality patient care?

All pre-event items originally generated by the authors during the literature review phase 

were included in the final checklist (n = 22), along with an almost equal number of new 

items developed by the conference participants (n = 19). Fifty one percent of the votes 

described items in this phase as most feasible, which is inspiring since they are largely 

focused on policy development. We would have expected less enthusiasm more in line with 

that expressed in the “assessing readiness” and “post-event” categories. If fire departments 

and their labor unions can focus their efforts in the pre-event phase where they rate the 

action items to be most feasible, then there is a potential for mitigating even initial exposure 

to violence for EMS responders.

Development of the pre-event phase affirmed our use of a systems approach in that there 

are policies, procedures, and practices that departments can create before an emergency 

response even begins. Pre-event is supported by research on safety climate which stresses 

upstream intervention in the form of policy and training that will reward and support 

individual safety behaviors and therefore prevent undesirable outcomes like occupational 

injury (Beus and Payne 2010; Christian et al. 2009; Huang et al. 2016; Nahrgang et al. 2011; 

Zohar 2010). The more organizations focus on the pre-event phase, the more focused they 

are on prevention.

The last phase of the checklist, the post-event, was developed by our team as well. 

Traditionally departmental policies and procedures have emphasized what responders should 

do when on a call itself, but after the job is done there are many tasks that should be 

completed to return EMS responders back to the field whole and ready for the next call. 

For example, reporting injuries, assaults, or experiences of verbal violence to supervisors; 

the need for mental health support and rest and recovery from this highly emotionally 

demanding job; and a feedback mechanism for what is not working in the field. As the 

post-event phase is focused on protected time for reporting and pursuit of mental health 

resources, additional momentum and cultural shifts will need to continue in order for the fire 

service to fully embrace this phase of the checklist (see NLSI #12 and 13 (National Fallen 

Firefighters Foundation 2004)).

The phases “assessing readiness to return to service” and the “post-event” phases were 

rated as less feasible. Given that these phases had little to no evidence in the academic 

or industrial literature, it is not surprising that our SMEs rated these items as “extremely 

difficult” more so than other categories. These phases likely represent where the current 

system is breaking down or needs more development. This is simply part of continuing 

the fire service evolution from that of a reactionary culture (i.e., waiting until something 

bad happens to address safety concerns) toward an increasingly proactive culture. These 

items are largely more difficult to implement because they involve organizational changes, 

behavioral changes, increases in staffing, and additional resources that are already stretched 

thin in most fire and rescue departments. To this point, because the checklist’s length could 
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present a realistic impediment, we suggest that fire departments start with what is most 

feasible and then plan for less feasible and extremely difficult items to be addressed over 

time. We are also investigating reducing the amount of items in each phase of the checklist 

by selecting the items that most support operationalization of the pause points as initiators 

for organizational change.

Limitations

Although the development of the checklist was an essential first step to improving the safety 

and well-being of EMS responders, the development process was not without limitations. 

First, one goal of the consensus conference using the ThinkLet process was to reach data 

saturation on the potential checklist items. Further, our team selected three rounds of Item 

Generation ThinkLets due to time constraints within a two-day conference format and 

supported by data saturation science, specific to qualitative research methods and ThinkLets 

(Steinhauser et al. 2008; Tracy 2013). Though the number of new ideas toward the end were 

fewer and we feel we were close to saturation, additional ThinkLet sessions would have 

reached complete saturation. We are confident that what is presented is comprehensive and 

complete.

Second, the purpose of ThinkLets 1–3 was to generate ideas not present or missing from 

the draft checklist. As such, these newly generated ideas were generally not written into 

formal checklist items. While time between Day 1 and 2 allowed the authors to review and 

incorporate the newly generated checklist ideas, time constraints limited the authors’ ability 

to significantly process and refine all checklist ideas into formal, polished checklist items 

(a process candidate items enjoyed). Thus, as a check to verify that the new items were 

not rated as either more (e.g. because the SMEs like them) or less (e.g. because they were 

not as polished) feasible was performed. The overall feasibility results for the original items 

versus the new items from the conference did not differ significantly. That is, the pattern of 

most feasible, less feasible, and extremely difficult was essentially the same for both groups 

of items on the final checklist (i.e. 50%, 30%, 12%, with 8% missing; data not shown, 

but on request available from the first author). This helped us feel confident that biases in 

the ratings were neither present in the feasibility assessment, nor in the final checklist as 

currently constituted.

Third, due to unexpected resource limitations related to ThinkLet 5, we adjusted the process 

and implementation of the feasibility assessment. Specifically, instead of open voting visible 

to everyone at the conference, we initiated a closed ballot approach. Interestingly, this 

conferred a strength, in that it eliminated the potential for participant responses to be 

altered by social desirability when discussed in a group setting; however, because these 

new processes were not planned nor rehearsed, opportunities to field test and revise the 

formatting of the checklist were missed, and may have contributed to the resulting missing 

data from ThinkLet 5 (i.e. participants could skip rating items where desired). Other 

potential reasons for missing data include: time constraints and phrasing of some checklist 

items as an “if/then” statement; if the stem item was not voted with a high regard to 

feasibility, then the subsequent “if/then” root item was largely skipped.
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Fourth, while the modified feasibility assessment in ThinkLet 5 was re-designed to 

be anonymous, in retrospect we believe it would have been beneficial to capture the 

participants’ identity during this ThinkLet session. Without these data, we are unable to 

stratify responses based on organization or rank within a fire department. It is possible 

that members of fire departments were more likely to rate feasibility with more certainty 

than others from outside the fire service. Thus, our ability to make conclusions from the 

feasibility assessment that would be impactful for checklist implementation processes are 

limited. To address this issue, we will conduct an additional feasibility assessment prior 

to checklist implementation at our study sites. Moreover, because the primary focus of the 

ThinkLet process was to establish consensus on the feasibility of the checklist, we did not 

assess participants’ valuation regarding the criticality or importance of each checklist item. 

Future work will include asking our study sites to review and rate the checklist items by the 

importance of the item for implementation and see how these ratings relate to feasibility. We 

will also measure if any checklist items are currently in use. Despite these limitations, we 

are confident our actualized methods of ThinkLet 5 resulted in an improved and streamlined 

process.

Finally, our exceptional panel of SMEs did not include some of the expert perspectives we 

had hoped to include, such as more 911 dispatchers and law enforcement. Despite this, 

we feel confident that key stakeholders perspectives were represented in the process of 

developing the checklist shown here. Through this publication, we invite those who have 

ideas and feedback on the checklist to contact the corresponding author.

Future Use, Implementation and Validation

By utilizing the highly efficient ThinkLet process, key SMEs in the field of EMS were 

able to come to consensus within a two-day conference format to ensure the SAVER 

systems-level checklist was comprehensive for all phases of EMS response. With a focus 

on systems-level actions, the checklist will require leaders and representatives in both fire 

departments and labor unions to work collaboratively to maximize the acceptability and 

impact of the checklist upon implementation. The checklist should be used to promote 

dialogue and goal setting over time. As all checklist items have been developed within a 

systems framework, organizations must assess the facilitators and barriers to implementing 

each checklist item and incorporate this into their plan. This important dialogue will be 

crucial to the overall impact and support felt by the front-line providers.

The SAVER systems-level Checklist is an innovative application of traditional checklists, 

designed to shift the onus of safety and health from that of the individual first responder to 

the organization. The individual EMS responder does not use the systems level checklist. 

The only thing they need to do is use the pause points (an individual-level checklist) 

to provide feedback and stop ongoing processes from hurting them. Therefore, while the 

organization is responsible for 174 checklist items on the resultant SAVER checklist, the 

individual EMS responder is responsible only for 6. The SAVER checklist is predominately 

focused on actions that the leadership team (the fire department and labor union) can 

institute through training, policy, and environmental modifications. The pause points act as 

feedback loops for the individual EMS responder. This distributes the power throughout the 
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hierarchy of the organization and gives the individual responder the autonomy and authority 

to pause mid-response at multiple time points, should they determine there are risks or 

threats to their personal safety. The training and policy instituted at the department-level will 

give first responders the tools to know how and when to call a ‘time out’ at these specific 

pause points to maintain their safety while responding. It is interesting that when the 174 

final checklist items were redistributed among the domains of policy, training, environment, 

and individual, all of the original numbers stayed the same with the exception of policy. That 

category increased from the 78 draft items to 109 after the subject matter experts gave their 

input. The authors believe this is an expression of the importance of policy as an emergent 

need in the United States fire service.

While the checklist was developed with fire-based EMS organizations in mind, it holds 

relevancy to the private EMS sector, as well as small, rural, and volunteer departments. 

Representatives from these sectors were present at the consensus conference, thus we 

are confident that the checklist will have impact for various models of EMS. Upon 

completion of an additional feasibility assessment with the fire department study sites, 

the checklist will be tested with four large-metropolitan fire-based EMS departments. This 

implementation will include a battery of psychological tests to examine the degree to 

which the organizational-level intervention is impacting the well-being of employees. The 

implications for EMS responders are clear in that if the intervention works as designed, 

we would expect to see decreasing levels of burnout, decreasing assaults and injuries, 

and increasing job satisfaction and engagement with work. So, while the checklist is 

organizational in implementation, the result is impact on the individual worker.

This checklist was the result of a significant collaboration between the subject matter experts 

and the research team. In addition to understanding what is immediately achievable versus 

what remains long-term, it is important to acknowledge the emotions driving this work. The 

EMS side of fire has long been ignored. Its hazards from violence poorly described and 

tracked. Therefore, the importance of this work to our SMEs is best memorialized in their 

own words: “It’s about time someone cared enough to do something!”, “I feel this is the 

turning point to provide funding, resources, and a voice to people who need it.”, and “This 

subject has been long overdue. The environment is not getting any safer, the streets are 

getting more dangerous.”

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgements

This research was supported by the Federal Emergency Management Agency (FEMA) FY 2016 Assistance 
to Firefighters Grant Program, Fire Prevention and Safety Grants (Research & Development) Grant number: 
EMW-2016-FP-00277. For help with organizing and facilitating the conference we extend our gratitude to: Drexel 
FIRST Center FIRE Fellows: Killian Rohn, Leah Popek, and Kendall Seigworth, and collaborators Drs. Kevin 
Mitchell (Nebraska Medical Center), Christian Resick (Drexel University), and Jin Lee (Kansas State University).

The authors extend their appreciation to the following participants of the Systems Checklist Consensus Conference 
(SC3): American Medical Response (Brandon Greene); Center for Leadership, Innovation, and Research in EMS 
(Nathaniel Metz); Chicago Fire Department (Joseph Danielak, Joseph Davilo, Keith Gray, Glen Lyman, Jim Tracy); 

Taylor et al. Page 14

Occup Health Sci. Author manuscript; available in PMC 2021 November 17.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Congressional Fire Services Institute (William Jenaway); Dallas Fire-Rescue Department (Robert Borse, Lauren 
Johnson); Defense Health Horizons, Uniformed Services University of the Health Sciences (Linda DeGutis); 
Detroit Fire Department, EMS Division (Kelly Adams); EMS Chief, Consultant (Skip Kirkwood); Federal 
Emergency Management Agency (Abigail Bordeaux, Dave Evans); Fire Department Safety Officers Association 
(Jeffrey Merryman); First Responder Center for Excellence for Reducing Occupations Illness, Injuries and Deaths 
(Ed Klima); International Association of Fire Chiefs (Joanne Rund); International Association of Fire Fighters 
(Thomas Breyer); International Society of Fire Service Instructors (Devon Wells); Kansas State University (Jin 
Lee); Montgomery County, Pennsylvania Department of Public Safety (Jessica Pickett); National Association of 
EMS Physicians (J Brent Myers); National Association of Emergency Medical Technicians (Mark Heath); National 
Fire Protection Association (Richard Campbell); National Highway Traffic Safety Administration, Office of EMS 
(Jon Krohmer); National Institute for Occupational Safety and Health (Paula Grubb); National Volunteer Fire 
Council (Kenneth Desmond); North American Fire Training Directors (Eriks Gabliks); Pennsylvania Department 
of Health, Bureau of EMS (Aaron Rhone); Philadelphia Fire Department (Hilda Bradshaw, Solomon Massele, Tom 
McKiernan, Adam Wojnicki, Crystal Yates); Provident (Edward Mann); San Diego Fire-Rescue (Cory Beckwith, 
Dan Froelich, Chris Heiser, Tony Tosca, Benjamin Vernon).

References

Ashford R (1998). A study of fatal approach-and-landing accidents worldwide, 1980–1996. Flight 
Safety Digest.

Berenholtz SM, Pronovost PJ, Lipsett PA, Hobson D, Earsing K, Farley JE, Milanovich S, Garrett-
Mayer E, Winters BD, Rubin HR, Dorman T, & Perl TM (2004). Eliminating catheter-related 
bloodstream infections in the intensive care unit. Critical Care Medicine, 32, 2014–2020. [PubMed: 
15483409] 

Beus J, & Payne S (2010). Safety climate and injuries: An examination of theoretical and empirical 
relationships. Journal of Applied Psychology, 95, 713–727. [PubMed: 20604591] 

Bigham BL, Jensen JL, Tavares W, Drennan IR, Saleem H, Dainty KN, et al. (2014). Paramedic 
self-reported exposure to violence in the emergency medical services (EMS) workplace: A mixed-
methods cross-sectional survey. Prehospital Emergency Care, 18, 489–494. [PubMed: 24830544] 

Cannuscio CC, Davis AL, Kermis AD, Khan Y, Dupuis R, & Taylor JA (2016). A strained 9-1-1 
system and threats to public health. Journal of Community Health, 41, 658–666. [PubMed: 
26704911] 

Christian MS, Bradley JC, Wallace JC, & Burke MJ (2009). Workplace safety: a meta-analysis of the 
roles of person and situation factors. Journal of Applied Psychology, 94.

Collopy K, Kivlehan S, & Snyder SR (2011). RECOGNIZING and DEFUSING aggressive patients. 
EMS World, 40, 36–45 10p.

de Bucourt M, Busse R, Güttler F, Wintzer C, Collettini F, Kloeters C, et al. (2011). Lean 
manufacturing and Toyota production system terminology applied to the procurement of vascular 
stents in interventional radiology. Insights into Imaging, 2, 415–423. [PubMed: 22347963] 

De Vreede GJ, Kolfschoten GL, & Briggs RO (2006). ThinkLets: A collaboration engineering pattern 
language. nternational Journal of Computer Applications in Technology, , 125, 140–154.

Everline T (2016). Banged up & burned out. http://exelmagazine.org/article/banged-up-burned-out/: 
Exel magazine, Drexel University research magazine

Federal Avitation Administration. (1981). Code of Federal Regulations. Sec. 135.100.

Federiuk (1992). Job satisfaction of paramedics the effects of gender and type of agency of 
employment.

FIREHOUSE. (2016). 2015 National Run Survey - Part 2.

Gawande A (2010). The Checklist Manifesto: Penguin books India.

Huang Y, Lee J, McFadden AC, Murphy LA, Robertson MM, Cheung JH, & Zohar D (2016). Beyond 
safety outcomes: An investigation of the impact of safety climate on job satisfaction, employee 
engagement and turnover using social exchange theory as the theoretical framework. Applied 
Ergonomics, 55, 248–257. [PubMed: 26611987] 

Institute of Medicine. (2012). Best care at lower cost: The path to continuously learning health care in 
america. Washington, DC: National Academies Press.

Jacob IG (2004). First responder. Defusing the explosive worker. Occupational Health & Safety, 
73(56–60), 53p.

Taylor et al. Page 15

Occup Health Sci. Author manuscript; available in PMC 2021 November 17.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://exelmagazine.org/article/banged-up-burned-out/:


Jou YT, Lin CJ, Yenn TC, Yang CW, Yang LC, & Tsai RC (2009). The implementation of a human 
factors enginerring checklist for human-system interfaces upgrade in nuclear power plants. Safety 
Science, 47, 1016–1025.

Koritsas S, Coles J, Boyle M, & Stanley J (2007). Prevalence and predictors of occupational violence 
and aggression towards GPs: A crops-sectional study. British Journal of General Practice, 57, 
967–970.

Koritsas S, Boyle M, & Coles J (2009). Factors associated with workplace violence in paramedics. 
Prehospital & Disaster Medicine, 24, 417–421 415p. [PubMed: 20066644] 

Kowalenko T, Walters BL, Khare RK, & Compton S (2005). Workplace violence: A survey of 
emergency physicians in the state of Michigan. Annals of Emergency Medicine, 46, 142–147. 
[PubMed: 16046943] 

Kowalenko T, Gates D, Gillespie GL, Succop P, & Mentzel TK (2013). Prospective study of 
violence against ED workers. American Journal of Emergency Medicine, 31, 197–205. [PubMed: 
23000325] 

Maguire BJ, & Smith S (2013). Injuries and fatalities among emergency medical technicians and 
paramedics in the United States. Prehospital and Disaster Medicine, 28, 376–382. [PubMed: 
23659321] 

Maguire BJ, Hunting KL, Smith GS, & Levick NR (2002). Occupational fatalities in emergency 
medical services: A hidden crisis. Annals of Emergency Medicine, 40, 625–632. [PubMed: 
12447340] 

Maguire BJ, Hunting KL, Guidotti TL, & Smith GS (2005). Occupational injuries among emergency 
medical services personnel. Prehospital Emergency Care, 9, 405–411. [PubMed: 16263673] 

McLaughlin. (2017). Suspect in shooting of paramedic found dead. CNN: Dallas Mayor Says.

Mueller B (2017). Man charged with murder in death of emergency worker in the Bronx. NY Times: 
New York Times.

Nahrgang JD, Morgeson FP, & Hofmann DA (2011). Safety at work: A meta-analytic investigation 
of the link between job demands, job resources, burnout, engagement, and safety outcomes. The 
Journal of Applied Psychology, 96, 71–94. [PubMed: 21171732] 

National Aeronautics and Space Administration. (1990). Human factors of flight-deck checklists: The 
Normal checklist.

National Association of State EMS Officials (2011). National EMS Assessment.

National EMS Information System (2016). National EMS Activation Data-aggregated.

National Fallen Firefighters Foundation. (2004). 16 Fire Fighter Life Safety Initiatives. 
www.everyonegoeshome.com/16-initiatives/.

National Fire Protection Association (2016). Fire Department Calls.

Nethercott K (1997). Security defense mechanisms.

Nordberg M (1992). In harms way.

Patterson PD, Huang DT, Fairbanks RJ, Simeone S, Weaver M, & Wang HE (2010). Variation in 
emergency medical services workplace safety culture. Prehospital Emergency Care, 14, 448–460. 
[PubMed: 20809688] 

Perrow C (1984). Normal accidents: Living with high risk systems.

Reason J (1990). Humman error: Cambridge University press.

Reason J (2000). Human error: Models and management. Clinicalresearch ed., 768–770.

Shappell S, Detwiler C, Holcomb K, Hackworth C, Boquet A, & Wiegmann D (2006). Human error 
and commercial aviation accidents: A comprehensive, Fine-Grained Analysis Using HFACS.

Shinebourne P (2009). Using Q method in qualitative research. International Journal for Qualitative 
Methods, 93–97.

Spear SJ, and Bowen HK (1999). Decoding the DNA of the Toyota Production System: Harvard 
Business Review.

Stanley IH, Hom MA, Hagan CR, & Joiner TE (2015). Career prevalence and correlates of 
suicidal thoughts and behaviors among firefighters. Journal of Affective Disorders, 187, 163–171. 
[PubMed: 26339926] 

Taylor et al. Page 16

Occup Health Sci. Author manuscript; available in PMC 2021 November 17.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.everyonegoeshome.com/16-initiatives/


Stanley IH, Hom MA, & Joiner TE (2016). A systematic review of suicidal thoughts and behaviors 
among police officers, firefighters, EMTs, and paramedics. Clinical Psychology Review, 44, 25–
44. [PubMed: 26719976] 

Steinhauser L, Read A, & de Vreede GJ (2008). Studying the adoption of collaborative work practices 
using the value frequency model. MWAIS 2008 Proceedings, 3.

Taylor JA, Murray RM (2017). Mitigation of occupational violence to firefighters and 
EMS responders. U.S. Fire Administration [Contract: HSFE20-15-Q-0053]. United States 
Fire Administration. United States. Federal Emergency Management Agency. Copyright: 
Public Domain. Retrieved From: https://www.usfa.fema.gov/ URL: https://www.hsdl.org/?
abstract&did=804060

Taylor JA, Davis AL, Barnes B, Lacovara AV, & Patel R (2015). Injury risks of EMS responders: 
Evidence from the National Fire Fighter Near-Miss Reporting System. BMJ Open, 5, e007562.

Taylor JA, Barnes B, Davis AL, Wright J, Widman S, & LeVasseur M (2016). Expecting the 
unexpected: A mixed methods study of violence to EMS responders in an urban fire department. 
American Journal of Industrial Medicine, 59, 150–163. [PubMed: 26725756] 

Toyota USA. (2015). Coming Home – Build Quality Homes, More Quickly. https://
www.toyota.com/usa/toyota-effect/coming-home.html

Tracy JS (2013). Qualitative research methods: Collecting evidence, crafting analysis, communicating 
impact. Hoboken: Wiley-Blackwell.

Vernon A (2009). Responding to violence a checklist of response considerations.

Weick K, & Sutcliffe K (2007). Managing the unexpected:Resilient performance in an age of 
uncertainty. San Francisco: Jossey-Bass.

Weiser T, Haynes A, Lashoer A, Dziekan G, Boorman D, Berry W, & Gawande A (2010). Perspectives 
in quality: Designing the WHO surgical safety checklist. International Journal for Quality in 
Health Care, 22, 365–370. [PubMed: 20702569] 

Zohar D (2010). Thirty years of safety climate research: Reflections and future directions. Accident 
Analysis and Prevention, 42, 1517–1522. [PubMed: 20538108] 

Taylor et al. Page 17

Occup Health Sci. Author manuscript; available in PMC 2021 November 17.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.usfa.fema.gov/
https://www.hsdl.org/?abstract&did=804060
https://www.hsdl.org/?abstract&did=804060
https://www.toyota.com/usa/toyota-effect/coming-home.html
https://www.toyota.com/usa/toyota-effect/coming-home.html


Fig. 1. 
Flow Chart of Total Industrial and Academic Articles used for SAVER Systems Checklist
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Fig. 2. 
ThinkLet Process
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Fig. 3. 
Rating Scale for Candidate Checklist Items
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Fig. 4. 
Checklist Feasibility Distribution by Number of Votes
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Table 1

Feasibility assessment of checklist items (n = votes)

Phase of EMS Response Most Feasible % (n) Less Feasible % (n) Extremely Difficult % (n) Missing* % (n)

Pre-Event 51.1% (859) 29.7% (499) 12.1% (203) 7.1% (120)

Traveling to the scene 56.1% (368) 21.6% (142) 9.0% (59) 13.3% (87)

Scene Arrival 65.2% (374) 22.6% (130) 4.2% (24) 8.0% (46)

Patient Care 51.1% (629) 34.7% (427) 6.6% (81) 7.6% (93)

Assessing Readiness to Return to Service 34.3% (408) 39.8% (473) 19.8% (235) 6.1% (73)

Post-Event 41.5% (732) 40.8% (719) 12.4% (218) 5.3% (94)

Total Votes 47.5% (3370) 33.7% (2390) 11.6% (820) 7.2% (513)

Bolded numbers highlight distribution of within category majority votes

*
missing indicates non-response
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