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Today more than ever, prehospital blood pressure (BP) lowering 
for stroke patients remains a hot topic, with many unanswered 
questions. First, how can we optimally lower BP before hospital 
arrival to help acute ischemic stroke (AIS) patients qualify for 
thrombolytics or mechanical thrombectomy? Secondly, how can 
we optimally lower BP before hospital arrival to prevent hemato-
ma expansion for intracranial hemorrhage (ICH) patients? Third-
ly, why are ambulances currently not lowering prehospital BP in 
stroke patients routinely and consistently already?

In an attempt to fill in some of these blanks, investigators from 
the Intensive Ambulance-Delivered Blood-Pressure Reduction 
in Hyperacute Stroke (INTERACT-4) trial published their find-
ings in May 2024 in The New England Journal of Medicine. (Li, et al, 
2024) Their study, conducted in China, utilized the anti-hyper-
tensive drug urapidil, an α1-receptor blocker unavailable in the 
United States, during the ambulance phase of care for patients 
with “undifferentiated stroke.” This term refers to patients with 
stroke-like symptoms without neuroradiographic confirmation 
yet – before computed tomography (CT) reveals ICH or AIS. The 
urapidil dose was titrated to achieve a target prehospital systolic 
BP (SBP) range of 130-140 mmHg but participants in this study 
only reached an average of 159 mmHg. Investigators found im-
proved outcomes for ICH but worsening for AIS. Specifically, the 
odds of a poor functional outcome for ICH decreased by about 
25% (common odds ratio, 0.75; 95% CI, 0.60–0.92) but increased 
by about 30% for AIS (common odds ratio, 1.30; 95% CI, 1.06–
1.60).
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From our perspectives as a vascular neurologist (DZR) and as an EMS quality improve-
ment expert (MRG), we are concerned that overinterpretation of this data may lead some 
clinicians to refrain from appropriate prehospital antihypertensive therapy for severely 
hypertensive stroke patients. We suspect that INTERACT-4 may magnify the preexisting 
fear of neurologic worsening or exam decline from treatment with antihypertensives in 
the prehospital setting. This fear applies mostly to patients with known carotid disease 
or large-vessel atherosclerosis, because persistent hypotension can lead to decreased ce-
rebral perfusion pressure and watershed infarction. While this is a valid risk, and poten-
tially played a role in the worsened outcomes for AIS in INTERACT-4, it must be coun-
terbalanced by the current treatment guidelines from the American Heart Association, 
American Stroke Association, and the European Stroke Organization, which require BP 
to be <185 systolic and <110 diastolic before treatment with thrombolytics or thrombec-
tomy (Powers et al, 2019), for which we know exists significant benefit. Failure to reach 
these BP thresholds within guideline-directed time limits (4.5-hours for thrombolytics 
and 24-hours for thrombectomy, from last known well) may result in “throwing out the 
baby with the bathwater” as some patients may not receive thrombolytics or thrombec-
tomy because BP could not be controlled fast enough prior to or even after arrival to the 
hospital. Prehospital adjustment of SBP to pre-specified “Goldilocks” levels that are not 
too high and not too low may make all the difference.

Feasibly, for undifferentiated stroke patients to receive guideline-compliant care, am-
bulance crews may indeed be able to attempt to lower the BP to <185 systolic and <110 
diastolic during the treatment time window (which needs to occur anyway before 
thrombolysis or thrombectomy can proceed). Achieving this in the ambulance before 
ED arrival avoids a preventable delay after hospital arrival. Every minute a stroke goes 
untreated, a patient loses 1.9 million neurons, each hour results in a 120 million neuron 
loss (Saver, 2006) 

Practically speaking, INTERACT-4 tried to address two problems with one solution: it 
succeeded with ICH but failed for AIS because, in our opinion, the SBP levels were not 
(on average) high enough to require acute antihypertensive therapy anyway and may 
have been clinically unnecessary. Practically and realistically, we find no need to reduce 
SBP from 185 mmHg to 159 mmHg in AIS; we only need to lower SBP to <185 mmHg 
in AIS patients. If SBP is <185 mmHg upon presentation to clinicians in the field, then 
it would be reasonable to simply maintain it at that level to qualify for thrombolytic or 
thrombectomy upon arrival to the hospital, and not drop it further which could expose 
the AIS patient to further risk. INTERACT-4 authors found that lowering SBP to below 
thrombolytic/thrombectomy-required levels may worsen outcomes and hence it may be 
unwise to use antihypertensives to go below those levels in the field. However, many 
AIS patients present with SBP >185, often >200 mmHg, some much higher at 220 mmHg, 
occasionally 250 mmHg, and rarely some unfortunate soul breaks the sphygmomanom-
eter at 300 mmHg. Therefore, what we urgently need is this high systolic data (which 
INTERACT-4 did not provide) showing the effect of lowering SBP from these levels to a 
160-185 mmHg range. Because this data remains unknown, we cannot discard the possi-
bility that this may be ultimate answer to the AIS-BP question.

We therefore believe that since suspected stroke cases are ‘undifferentiated’ in conven-
tional ground ambulances, getting the patient into a tight SBP goal of 160-185 mmHg 
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(lowered only if SBP were >185 mmHg) would enable immediate administration of 
thrombolytic after CT-scan confirms no ICH upon arrival to the emergency department 
(ED). This would save valuable “time-is-brain” minutes otherwise wasted bringing SBP 
down after ED arrival. 

For ICH, data from INTERACT-4 and the Intensive Blood-Pressure Lowering in Patients 
with Acute Cerebral Hemorrhage (ATACH-2) study (Qureshi et al, 2016) is somewhat 
more clear: lower is safe, and probably is better. The 2022 Guideline for the Manage-
ment of Patients With Spontaneous Intracerebral Hemorrhage from the American Heart 
Association/American Stroke Association recommends a SBP range of 130-150 mmHg. 
(Greenberg et al, 2022) If EMS has already reduced the SBP to the 160-185 mmHg range 
and ICH is confirmed on CT in the ED, physicians can lower the SBP even further to that 
130-150 mmHg goal in a stepwise fashion. This is far more preferable to precipitously 
dropping it from >200 mmHg (if untreated in prehospital setting) to that 130-150 mmHg 
goal quickly and dangerously in the ED. In essence, by lowering the SBP to 160-185 
mmHg prehospital, the ICH patient is halfway there upon ED arrival. Hence, extreme BP 
plummeting (which could be detrimental even in ICH patients) is averted.

Fast-acting intravenous antihypertensives, like clevidipine or labetalol, are decent candi-
dates for prehospital use. Transdermal nitroglycerin use in the ambulance for presumed 
stroke has been studied in randomized fashion (4), but it was not used to acutely manage 
severe hypertension. Moreover, because of their potent vasodilatory effects, nitrates are 
well-known to increase intracranial pressure, which could be harmful for ICH and also 
harmful for AIS with cerebral edema. 

While clevidipine and labetalol are often administered after ED arrival, the next logical 
step in optimization of the sequence of care for stroke patients would be to implement 
a protocol for administering them safely before ED arrival in ambulances with infusion 
pumps designed for field use.  Ultimately, for undifferentiated stroke, the “Goldilocks 
Approach,” with SBPs just in the ideal range, not too high and not too low, needs to be 
evaluated in a prehospital trial.
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Emergency Medical Services (EMS) exist to provide safe and ef-
fective out-of-hospital medical care to communities. Historically, 
response time has been the primary measure used to assess the 
performance of an emergency medical services (EMS) system/
agency. Public policymakers have adopted response time be-
cause it is objective, quantifiable, and easily understood, howev-
er, this standard is derived from the need to respond quickly to 
cardiac arrest and time-sensitive conditions. While it is essential 
to continue to monitor and promote effective response, the ma-
jority of 911 EMS responses do not require a response time under 
ten minutes (Murray & Kue, 2017). Reliance solely on response 
time performance increases the cost of EMS and the risk of EMS 
vehicle crashes. It also prevents communities from evaluating 
other EMS system quality measures that demonstrate system 
effectiveness for patient care, experience, and outcomes.
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This joint statement encourages EMS systems and community leaders to implement an 
approach to EMS system performance that prioritizes patient-centered care and uses 
a broad, balanced set of clinical, safety, experiential, equity, operational, and financial 
measures to evaluate the effectiveness of EMS systems.

This statement is endorsed by the Academy of International Mobile Healthcare Integra-
tion, American Ambulance Association, American College of Emergency Physicians, 
American Paramedic Association, International Academies of Emergency Dispatch, 
International Association of EMS Chiefs, International City/County Management As-
sociation, National Association of EMS Physicians, National Association of Emergency 
Medical Technicians, National Association of State EMS Officials, National EMS Man-
agement Association, National EMS Quality Alliance, National Volunteer Fire Council 
and Paramedic Chiefs of Canada. These associations recommend that local communities 
and governments modernize the assessment of the performance of their EMS systems/
agencies by evaluating a broad array of domains with key performance indicators (KPIs) 
that can be measured and trended over time, and whenever possible, benchmarked with 
comparable EMS systems, or other national data, and published to local community 
stakeholders on a regular basis. The domains that communities should consider when 
evaluating an EMS system/agency are:

	� Effective: Is the health care provided clinically appropriate and high quality?
	� Safe: Are services being provided in a way that is clinically and operationally safe 

for patients, responders, and the community? 
	� Satisfying: How do patients and EMS clinicians feel about the service being pro-

vided? 
	� Equitable: Is the system providing care that is equitable based on patient demo-

graphics and service area geography? 
	� Efficient: Is this service being provided in a way that maximizes the use of eco-

nomic and operational resources?

Whenever feasible, evidence-based performance measures should be used that are asso-
ciated with improved patient outcomes and system performance. Resources are cited in 
the attached table that can help to guide selection.

It is also essential for government and community leaders and decision-makers to con-
sider all elements of the EMS system from the moment a 9-1-1 call is made to the conclu-
sion of care by the EMS system/agency. 

Innovative programs such as mobile integrated healthcare/community paramedicine, 
alternative response models and response dispositions to enable a broader array of ser-
vices to patients and communities should be considered. 

By considering these additional performance measures, local communities can gain a 
more comprehensive understanding of the effectiveness of their EMS system/agency, 
identify areas for improvement in patient care, system efficiency, and overall emergency 
response capabilities.
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Domain Potential Type of Measure for Consideration Source/Benchmark

Clinical

	� Out-of-Hospital Cardiac Arrest
	� STEMI
	� Stroke
	� Trauma
	� Hypoglycemia
	� Asthma/COPD
	� Seizures/Status Epilepticus
	� Invasive Airway Management
	� Special Mental Health Crisis Management

	� Internal agency data trended over time.
	� Benchmarked to comparable EMS systems/agencies.
	� National EMS Quality Alliance (NEMSQA) pub-

lished measures.
	� NEMSIS Public Dashboards.
	� Cardiac Arrest Registry to Enhance Survival 

(CARES)
	� AHA Mission Lifeline
	� Other state, regional, provincial, or other communi-

ty clinical indicators

Safety

	� % of responses and transports using lights and siren 
(L&S).

	� Crash rate/100,000 miles.
	� Job-related injuries/100,000 hours worked.
	� Job-related illness/100,000 hours worked.
	� Reviews of all dispatch priority assignments.
	� EMS recall rate after a non-transport response.

	� Internal agency data trended over time.
	� Benchmarked to comparable EMS systems/agencies.
	� National EMS Quality Alliance (NEMSQA) pub-

lished measures.
	� NEMSIS Public Dashboards.

Operational

	� The number of produced unit hours compared to 
scheduled unit hours.

	� Mission failure rate/100,000 miles.
	� Response time, for high acuity clinical responses, 

measured from the time the call is placed to a com-
munication center, to the time of patient contact.

	� QA assessments to insure reliability of prioritization 
of responses.

	� Internal agency data trended over time.
	� Benchmarked to comparable EMS systems/agencies.

Experiential

	� Patient experience surveys
	� Hospital experience surveys
	� First Response Organization (FRO) experience 

surveys
	� Personnel engagement surveys
	� Employee turnover/retention
	� Emergency dispatcher engagement surveys

	� Validated, externally conducted patient and provid-
er experience surveys, such as:

	� EMS Survey Team
	� Malcolm Baldrige
	� Press Ganey

	� Alternatively, internal surveys could be conducted 
by the agency or local jurisdiction.

Financial

EMS system costs and revenues, reported per:
	� Staffed Unit Hour
	� Response
	� Patient Contact
	� Transport
	� Dispatch staffing deficits vs. fully staffed periods.

	� Internal agency data trended over time.
	� Benchmarked to the Academy of International Mo-

bile Healthcare Integration (AIMHI) survey of EMS 
systems, or other national data sources.

*These examples are not meant to be all-inclusive; communities should establish patient-centric and evidence-based perfor-
mance measures based on value to their local stakeholders.

Table 1. Examples of EMS System Performance Domains and Potential Measures for Consideration
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ABSTRACT

Introduction: Internationally, prehospital workers practice in a variety of community 
paramedicine roles. It can be unclear where community paramedics fit within exist-
ing paramedicine career structures and their professional capabilities are sometimes 
ill-defined or misunderstood. This study aimed to clarify some of these questions 
through the development of a community paramedic career structure and descrip-
tions of their professional capabilities at different levels of practice. 

Methods: The career structure was developed on the premise that paramedicine is an 
evolving autonomous health discipline. It was designed through the synthesis of the 
paramedicine literature, key regulatory frameworks, and advice from two panels 
of international community paramedicine experts. These purposively recruited 
panelists comprised practicing community paramedics, students, educators, pro-
fessional leaders, and subject matter experts. Thematic analysis was undertaken of 
their open-text on-line questionnaire responses. After feedback from the first panel, 
a paramedic system modernization continuum was used to fashion community para-
medic career structures to meet the needs of paramedic systems at different stages of 
development. These structures were tested with members of the second panel.

Findings: A five-step career structure was designed and conceptually separated into 
two distinct but related pathways to facilitate international comparability across 
paramedic systems in terms of professional autonomy and levels of education. Struc-
tural and cultural characteristics are represented through professional capability 
statements and indicative education levels that are incorporated into a paramedic 
system continuum ranging from directive to professionally autonomous paramedic 
systems. 

Discussion: Although this study was conducted through the lens of community para-
medicine, it might further international discussion of how attractive career struc-
tures could improve paramedic retention more broadly. Successful implementation 
of this career structure requires the support of key stakeholders in the face of strong 
structural and cultural barriers that continue to challenge innovations designed to 
respond to changing opportunities and needs in paramedicine.
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INTRODUCTION

Community paramedicine programs have emerged that provide services to diverse and 
often under-served communities and individuals with a diversity of social and chronic 
disease characteristics. The associated role changes require paramedics to evolve into 
more than emergency health responders, through the adoption of knowledge, skills and 
behaviors that are more consistent with primary health professionals than those of pub-
lic safety responders (Misner, 2005; O'Meara, 2014). 

One of the challenges associated with these changes in roles and capabilities has been 
determining a definition of a community paramedic. To meet this challenge, an interna-
tional research team developed the following consensus definition.

A community paramedic provides person-centered care in a diverse range of settings that address the 
needs of the community. Their practice may include provision of primary health care, health promotion, 
disease management, clinical assessment and needs based interventions. They should be integrated with 
interdisciplinary health care teams which aim to improve patient outcomes through education, advocacy, 
and health system navigation (Shannon, Baldry et al., 2023).

Prehospital workers increasingly participate in a wide range of community paramedi-
cine or paramedic primary care roles irrespective of their paramedicine model of care, 
variations in governance and leadership structures, nor the model of paramedic educa-
tion and training that is available. While jurisdictions and agencies generally have their 
own paramedic career structures of varying complexity and clarity, it is often unclear 
where community paramedics fit, nor how these roles and associated capabilities can be 
compared across countries and regions (Long, Devenish et al., 2018; Eaton, Tierney et al., 
2022).

At one end of the spectrum, emergency medical technicians with certificate-level edu-
cation work as adjuncts to health professionals (American College of Emergency Physi-
cians, 2015), while elsewhere advanced paramedic practitioners and consultant paramed-
ics in primary care hold advanced postgraduate qualifications and work autonomously 
alongside other health professionals (Health Education England, 2019; Pre-hospital Emer-
gency Care Council, 2022; Monash University, 2023). The emerging higher education 
expectations of community paramedics or primary care paramedics in the United King-
dom (U.K.), Australia, and Ireland are built on the back of bachelor’s degree education 
for entry-to-practice paramedics. North American systems have been slower to adopt 
this approach (Caffrey, Barnes et al., 2018; Jensen, 2020; Sirr 2024) and have fallen back on 
short courses to fill educational gaps that have emerged as a result of changing demo-
graphics and epidemiological pressures, such as the COVID-19 pandemic (Wood, Ashton 
et al., 2017; Boehringer, O'Meara et al., 2021).

With prehospital workers across the world demonstrating a willingness to undertake 
additional education and training in the principles of community paramedicine (Steeps, 
Wilfong et al., 2017), it is important to recognise the variations in the availability of 
community paramedic or primary care education and the professional levels at which 
it is pitched (Ulintz, Gage et al., 2023). Arguably, one reason for these variations is that 
community paramedics' professional capabilities have not always been well described 
beyond the relatively recent generic definition of a community paramedic cited above.

This study sought to better describe the roles and professional capabilities of commu-
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nity paramedics from an international perspective as part of a broader research project 
seeking to harmonize a community paramedic curriculum framework across selected 
countries and regions that are moving toward the implementation of community para-
medicine models of care. During the scoping stage of this curriculum harmonization 
project, it became evident that community paramedicine curricula need to be matched to 
a wide range of different community paramedicine roles and their associated profession-
al capabilities.

A community paramedic career structure has previously been developed in the U.S., 
however, the associated descriptors are limited and have minimal relevance beyond their 
local stakeholder groups (Paramedic Health Solutions, 2016). They were developed in an 
environment where there is limited agreement about emergency medical service (EMS) 
career pathways across the sector (Kirkwood, 2021). This situation contrasts with that 
found in some other countries; most prominently in the U.K., where the College of Para-
medics has developed a long-standing and evolving postgraduate career pathway that is 
consistent with other allied health professions and articulated with the higher education 
system (College of Paramedics, 2023). Similar developments are underway in Australia 
and New Zealand through their combined paramedicine college (Australasian College 
of Paramedicine, 2022). These career pathways are also consistent with the rationale of 
the existing and evolving paramedic registration requirements in these and some other 
countries (Moritz, 2018). In 2024, the Paramedic Association of Canada promulgated a 
paramedic career structure that is consistent with the U.K. career pathway (Cameron & 
Batt, 2024). As a result of this ambiguity, the authors of this U.S. community paramedi-
cine curriculum (Paramedic Health Solutions, 2021) battled to make a clear connection 
between their curriculum and career pathways based on the capability expectations of 
graduates moving into community paramedic roles.

Education providers need a clear set of educational outcome expectations to work toward 
when developing paramedic programs (including community paramedicine) at all levels 
of practice (Weber, Devenish et al., 2024). More broadly, a transparent career structure 
has been shown to help paramedics navigate their career progression and provide more 
opportunities for increased remuneration, as well as being associated with improved 
retention rates amongst paramedics in several countries (Rivard, Cash et al., 2020; Ed-
wards, Csontos et al., 2022).

This study aimed to develop a community paramedic career structure and describe their 
professional capabilities at each level of practice in a manner that guides the develop-
ment of international community paramedic curriculum frameworks.

METHODS

The harmonization of this community paramedicine curriculum project was built on a 
patient-centered ethnographic approach to professional practice associated with the pro-
vision of services that are socially and culturally sensitive to the needs of communities. 
In addition, the project incorporated the principles of evidence-based practice, the provi-
sion of appropriate and accessible education programs, and the development of sustain-
able career paths for community paramedics. The career structure was developed on the 
underlying philosophy that paramedicine is an evolving autonomous health discipline, 
rather than a public safety or paramilitary occupation (Williams, Beovich et al., 2021). 
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It was designed through the synthesis of the relevant paramedicine literature, key reg-
ulatory frameworks, and open-text questionnaire responses from two expert panels of 
paramedicine professionals drawn from six countries where community paramedicine 
is established or emerging. These purposively recruited panelists comprised practicing 
community paramedics, students and educators, professional leaders, and subject mat-
ter experts who were purposively recruited for the curriculum harmonization project 
through an approved process of informed consent. [Monash University Human Research 
Ethics Committee, Project ID: 36288]

Study data were collected and managed using REDCap electronic data capture tools 
hosted at Monash University (Harris, Taylor et al., 2009; Harris, Taylor et al., 2019). RED-
Cap (Research Electronic Data Capture) is a secure, web-based software platform de-
signed to support data capture for research studies, providing 1) an intuitive interface for 
validated data capture; 2) audit trails for tracking data manipulation and export proce-
dures; 3) automated export procedures for seamless data downloads to common statis-
tical packages; and 4) procedures for data integration and interoperability with external 
sources.

In the first round of consultation, Panel 1 members were invited to complete an on-line 
questionnaire that asked them to assess and make comments on the relevance of each 
topic in the existing Paramedic Health Solutions community paramedicine curriculum 
(Paramedic Health Solutions, 2021). It became evident from this initial feedback that a 
curriculum framework could not be effectively harmonized without a clearer communi-
ty paramedic career structure and accompanying professional capability statements for 
each level of community paramedic practice.

In a second round of consultation, modified curriculum content and educational frame-
works were presented to the Panel 1 members for assessment and further comment 
along with a specific question pertaining to a modified version of the Paramedic Health 
Solutions community paramedicine career structure that had been used to structure the 
curriculum. (Table 1) This five-level draft career structure was modified from the origi-
nal six-level structure before distribution to incorporate international trends in paramed-
ic career pathways. Panel 1 members were asked to complete a multiple-choice question-
naire (5-point Likert scale) to ascertain their overall support for the suggested structure 
and given an opportunity to provide open-text commentary on the career structure and 
the associated capability statements. 

Thematic analysis of the responses was undertaken to identify and categorize common 
or disparate views and suggestions. To reconcile competing perspectives across different 
paramedic systems, Makrides’ conceptual framework (Figure 1) that describes two pre-
hospital sub-models or systems within the Anglo-American model, was used to fashion 
two community paramedic career structures tailored to meet the needs of paramedic 
systems at different stages of modernization (Makrides, Ross et al., 2022). In most cases, 
those countries that have implemented community paramedicine programs operate ver-
sions of the Anglo-American model.

Following this analysis, a two-stage community paramedic career structure was de-
signed for directive and professionally autonomous paramedic systems. This approach 
sought to resolve fundamental differences of opinion between Panel 1 members who 
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were drawn from paramedic systems along this modernization continuum (Makrides, 
Ross et al., 2022). The next iteration of the career structure and capability statements were 
then sent to Panel 2, a second group of purposively recruited expert informants from the 
U.S., U.K. and Canada, to validate the final community paramedic career structure and 
accompanying professional capability statements. Where possible, the these panelists’ 
suggestions were incorporated into the final community paramedic career structure that 
forms one section of the International Community Paramedic Curriculum: A Guide for 
Educators (O’Meara, Ahlers et al., 2024).

Generic Titles Capability Statements (not scope of practice)

Primary Care 
Technician

A Primary Care Technician (Community Paramedic) expands the role of the primary care paramedic 
(emergency medical technician) to provide health services where access to physicians, clinics, and/or 
hospitals is difficult or may not exist. This involves the application of knowledge and skills to connect 
underutilized resources to underserved populations through collaboration with local stakeholders. They 
have the capacity to follow a pre-existing care plan under the guidance of an appropriately qualified 
health care professional.  

Community Para-
medic Clinician

Community Paramedic Clinicians operate as the entry level community paramedics in some countries. 
They have the competencies and capabilities to practice as clinicians in a wide range of primary and 
urgent care settings. Community paramedic clinicians bring their core paramedic knowledge, skills, and 
behaviours together with additional community paramedicine related education and training to the health 
and social needs of their patients and communities. 

Community Para-
medic Practitioner 

Community Paramedic Practitioners practice as paramedicine specialists across a wide range of primary 
and urgent care settings. They have acquired, and continue to demonstrate, an enhanced knowledge base, 
complex decision-making skills, competence, and judgement in community paramedic practice. 

Community Para-
medic Advanced 
Practitioner

Community Paramedic Advanced Practitioners bring high-level decision-making skills to patient care. 
Their skills and competencies are grounded in a thorough understanding of the pathophysiology of and 
therapeutic approaches to common illness and injury, in addition to models of primary, acute, and inte-
grated care across the entirety of the healthcare system. The application of non-technical skills, complex 
reasoning, relationship building, communication and flexibility is of critical importance.

Community Para-
medic Consultant

Community Paramedic Consultants carry out innovation and leadership roles in one or more of the aca-
demic, professional, or organisational leadership domains of community paramedic practice.

Table 1. Draft Community Paramedic Career Structure and Capability Statements

Figure 1. Definitions of Directive and Professionally Autonomous Paramedic Systems (Makrides, Ross et 
al., 2022) 
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FINDINGS

The SQUIRE-EDU extension of the SQUIRE guidelines was used to report the findings 
of the community paramedicine curriculum harmonization project including those that 
address the development of a community paramedic career structure. This approach in-
creased the completeness, transparency, and replicability of this effort to improve educa-
tion of community paramedics (Ogrinc, Armstrong et al., 2019).

Of the 34 questionnaires distributed in the second round of the research to members of 
Panel 1, 17 were returned, with 14 (U.S. – 4; Australia – 8; Canada – 2) providing expert 
advice on the draft career structure and associated capability statements (Table 1). While 
overall support for a career structure was positive, six panelists held neutral or negative 
opinions about aspects of the career structure as presented.

The commentaries varied from one or two sentences to extensive expressions of expert 
opinion in relation to the draft community paramedic career structures and capability 
statements. These views varied according to their professional expertise and roles, as 
well as their perception of paramedic roles in their respective systems. Some saw para-
medics as sub-professional health workers who follow protocols and work under the 
direction of health professionals, while others were more accustomed to paramedics 
working relatively independently and autonomously as health professionals alongside 
other health professionals in clinical and leadership roles. These findings were broadly 
consistent with Makrides’ research that distinguishes between directive and profession-
ally autonomous paramedic systems (Makrides, Ross et al., 2022).

Following thematic analysis, the responses were categorised into four themes: (1) policy 
and system issues; (2) career structure inclusions; (3) advanced practitioner/speciality 
and consultant roles; and (4) capability statements. Figure 2 illustrates the factors that 

Figure 2.  Community Paramedic Career Structure Themes
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drove the research, the four themes identified, and changes that might flow from the 
findings.

With the identification of international and local variations in policy context and spe-
cific system issues, the career structure needed to acknowledge the diversity of cultural 
values and system needs. Most Panel 1 members suggested the adoption of two or three 
community paramedic levels, either through the elimination of the technician/clinician 
levels or the advanced paramedic practitioner/consultant levels. This dichotomy of views 
was difficult to reconcile within a single career structure and demanded a more nuanced 
approach. At the same time, there was strong support for all the suggested professional 
capability statements from panelist’s individual perspectives.

Theme 1 - Policy and System Issues

Several members of Panel 1 argued that a community paramedic career structure 
could not operate in a vacuum, with associated policy and system changes required to 
strengthen the career structure for paramedics in general. 

1996 EMS Agenda for the Future called for EMS in the United States to change and expand to 
better serve the patient. We have been slow to do that. This career structure will benefit both the 
profession and also the patient. This structure will improve the Paramedic education and pro-
fession by making Paramedicine more accepted in healthcare. It will create a better structure for 
education and a better structure for providing care.   I support this concept and structure design. 
I believe that we need a better career structure for Paramedicine in general, not just Community 
Paramedicine. I am not sure we can or should have one without the other. (U.S. panelist)

As a clinician from a country that utilises a Bachelor’s degree as a base qualification, I feel that 
the EMT level position does not fit with community paramedicine as a separate specialty. Equally 
however I acknowledge that not all community paramedic programs will require a higher clinical 
level. (Australian panelist)

Others appreciated efforts to scaffold the career structure and make linkages between 
role complexity and higher education requirements that were feasible irrespective of the 
country in which community paramedics practice.

I really like the scaffolding of the career structure.  I'm not sure that every type of health system 
across the world would make use of each of them simply because of the ability to integrate into the 
health systems. Whether they do or they do not, having an opportunity to obtain each level would 
be optimal, regardless of the country.  (U.S. panelist)

The career structure is sound and the CP role advances as additional higher education is under-
taken. (Australian panelist) 

One panel member argued that community paramedicine was already, or should be, 
integrated into general paramedic practice with paramedics moving between roles incor-
porating community paramedicine. Therefore, arguing that additional nomenclature is 
not required.

I understand the requirement to look to harmonize but I worry with the career structure we are 
adding further terminology that just isn't required. Ideally, we should be paramedics, its the model 
of service delivery that they work in that defines the role which will chop and change over time. 
(Australian panelist)
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Theme 2 - Career structure inclusions

Some panelists had general reservations or caveats related to the context in which com-
munity paramedics practice. Two panelists expressed concern about Primary Care or 
Emergency Medical Technicians (EMTs) being included in a community paramedic 
career structure because of their limited professional autonomy and limited educational 
preparation as recognized through their exclusion from national registration schemes in 
professionally autonomous paramedic systems.

Whilst I could make these fit and work, there are aspects that I don't fully endorse.  The Primary 
Care Technician (or a technician level by any name) is not required in a structure - this level of 
provider is following protocols, working with and for other clinicians, and has no independence of 
thought or action. (Australian panelist)

Structure appears to make sense - will be interesting where different jurisdictions will think these 
levels can be applied (in relation to education). I also appreciate that some jurisdictions will not 
adopt the generic titles even at the equivalency level of practice, especially those where paramedic 
is a protected title that has been appropriately fought for (ie: technician is no longer a term used in 
many paramedic services where paramedics are self-regulated, the title of paramedic is protected 
and thus should be used for members of the profession). (Canadian panelist)

Looks good. The increasing levels make it clear that greater complexity and autonomy are required 
by the clinicians. (Australian panelist)

The number of levels in the draft career structure was a challenging issue, with many 
panel members arguing that less would be preferred. Suggestions were made to reduce 
the number of levels and clarify their respective capabilities.

While I like the approach of building on skills, I would say there are too many levels. Is it neces-
sary to keep applying different levels to a CP? I think for most jurisdictions and regions it would 
be more fiscally responsible to streamline learning and perhaps just create two levels. (Canadian 
panelist)

While I agree with the concept, the introduction of five unique levels may be more than many 
agencies would want to introduce when other paramedic pathways may only have two or three 
promotion levels.  (U.S. panelist) 

There appears to be many levels within this career structure, some of which appear to replicate 
others. (Australian panelist)

It may be a little confusing to external stakeholders differentiating between a Community Para-
medic Practitioner, and a Community Paramedic Advanced Practitioner.  Why not use the term 
Community Paramedic Specialist as outlined in the capability statement, so that these two roles 
are clearly distinguishable. (Australian panelist)

Theme 3 - Advanced Practitioner/Speciality and Consultant roles

The question of advanced practitioners, speciality and consultant community paramedic 
designations was contested with a strong divide between panel members from ‘direc-
tive paramedic systems’ and those from ‘professionally autonomous paramedic systems’ 
where advanced practitioner, specialist and consultant roles already exist or are under 
development. Others suggested more clarity between the higher-level roles.
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My other concern is the use of the word "consultant" which has a very "physician" connotation 
to it.  First, I'm not sure it is the right sentiment to attach to that level of CP and secondly, I think 
push back (or at least mockery) will come from the physician community. (US panelist)

The easiest way to integrate community paramedicine is to mimic the emergency stream that is 
already implemented in most countries. The advanced practitioner and consultant roles are going 
to be difficult to attain in the US system, due to the education requirements, standardization and 
work completed in UK. (Australian panelist)

The inclusion of two levels of practitioner is also confusing. I feel that a practitioner is considered 
as an independent clinician and that any level above that is a specialist in that field and not an 
advanced practitioner. (Australian panelist) 

The Community Paramedic Advanced Practitioner aligns more to my understanding of a big 'P' 
practitioner, and I suggest that its title could be simplified to just Community Paramedic practi-
tioner. The Community Paramedic Consultant is a level of defined expertise that I appreciate being 
included as part of the career structure. (Australian panelist)

Theme 4 - Capability statements

There was strong support for the capability statements, with one panelist finding them 
to be a “Good clear delineation of each role and the competencies and practice.” (Aus-
tralian panelist), although some felt that some of the wording could be out of step with 
recent international community paramedicine definitions that could potentially lead to 
confusion across borders.

I have some concerns about the wording of titles being inconsistent with international frameworks. 
The term consultant is related to Masters in this framework where internationally this term is 
utilised alongside a PhD completion.  The term practitioner is also wordy at the end of community 
paramedic and also goes against recent consensus study of what a community paramedic is and 
reducing nomenclature confusion internationally. (Australian panelist)

The Community Paramedic clinician and Community Paramedic practitioners could be integrat-
ed (my preferred title would be Community Paramedic) ... They are not a big 'P' practitioner as 
I understand the term with some autonomy but largely still working under guidelines from an 
employer as opposed to a true practitioner who has wider scope to establish their own plans and 
implement these (including with prescribing in many cases). (Australian panelist)

The only thing I might add here for clarity is what level of experience and/or education is associat-
ed with each level, either as a prerequisite or as the result of earning a degree.  Maybe even include 
EMT as the first rung of the ladder, although that might not be true in all countries. What I'm 
getting at is connecting Certificates, Diplomas, Associates, Bachelors, Masters, etc. to the titles/
capabilities, if that is useful at a global level (in addition to preparation for the certification exam. 
(U.S. panelist)

Panel 2 members were independently presented with a modified career structure based 
on the feedback of Panel 1. Even though the number of panelists was low (n=3), support 
for the career structure was strong across three countries, with the descriptive figures 
used to describe the career structure appreciated. One concern was that the terminology 
used at the advanced or specialist level might be confusing in more mature systems.

This maps well to existing Advanced Clinical Practice MSc's in the UK. My only comment in this 
section for clarity would be to remove the term Specialist Paramedic and use the terms, Advanced 
Paramedic, Paramedic working at an Advanced Level of Practice or Advanced Specialist Paramed-
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ic. Including Specialist paramedic on its own could create confusion as if they have completed a 
Masters program, they have demonstrated mastery of their subject so are formatively working at 
an Advanced and not a Specialist level of practice. (U.K. panelist)

Community Paramedic Career Structure Development

While community paramedic models exist within the context of local patient and com-
munity needs, there is a shared understanding that viable community paramedic career 
paths are required for the sustainability of these models of care. One observation is that 
cultural nuances and differences in system design, financing and regulatory architecture 
make attempts to design career structures and the supporting educational frameworks 
across different countries challenging. In the U.K. there has been considerable progress 
made toward the creation of a tiered career structure, along with the creation of clinical 
governance systems (Health Education England, 2019; Health Education and Improve-
ment Wales, 2023). Ireland and Australia are moving toward similar innovations that 
will allow paramedics to practice at levels that better align with their professional capa-
bilities (Pre-hospital Emergency Care Council, 2022; Monash University, 2023).

After applying Makrides’ conceptual framework to the findings, a revised career struc-
ture and professional capability statements were further developed to span countries, 
regions, and systems at different stages of modernization. The proposed five-step career 
structure was split into two distinct but related career structures that allow international 
comparability and consistency in terms of professional autonomy and levels of educa-
tion. (Figure 3) The Advanced Paramedic Practitioner nomenclature was preferred to 
Specialist nomenclature in the interests of international consistency. 

Using this systems approach, professional capability statements and indicative education 
levels are presented in Figure 4 for directive paramedic systems and in Figure 5 for pro-
fessionally autonomous paramedic systems. The two career structures span paramedic 
systems at different stages of modernization while maintaining consistent capability 
statements and providing indicative education levels for community paramedics.

Figure 3. Community Paramedic Career Structure Across Systems
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The suggested community paramedic career structure within autonomous professional 
paramedic systems (Figure 5) remains aspirational in settings where greater integra-
tion with health systems, improved access to higher education, and regulatory chang-
es to facilitate paramedics fully utilizing their professional capabilities remain elusive 
(Makrides, Law et al., 2023). As some members of both expert panels commented, the 
acceptance of community paramedic practitioners, advanced paramedic practitioners 
and consultant paramedics will meet opposition from both internal and external stake-
holders who might hold reservations about the professional capabilities of community 
paramedics at these levels of practice (O'Meara, 2024). 

This combination of external skepticism and individual disconnection from the wider 
healthcare system is to be expected when innovations of practice are envisioned or im-
plemented (Shannon, Shannon et al., 2022). On a positive note, advanced practice inno-
vations in paramedicine are already being progressively implemented in several parts of 
the world with communities benefiting from community paramedics and other special-
ist paramedics making major contributions to improved health outcomes (Long, Deve-
nish et al., 2018; Health Education England, 2019; Pre-hospital Emergency Care Council, 
2022).

DISCUSSION 

The underpinning premise of this research on community paramedic career structures 
was that paramedicine is a health profession transitioning toward professional recog-
nition. Progress toward this vision can be observed through the presence or absence 

Figure 4. Directive Paramedic System Community Paramedic Career Structure and Capabilities
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of professionalization markers, such as higher education, creation of a unique body of 
knowledge, and self-regulation (Reed, Cowin et al., 2019). On this basis, paramedicine is 
already an emerging and well-respected health profession in most high-income countries 
employing the Anglo-American prehospital model (Makrides, Ross et al., 2020). 

An outlier is the United States (U.S.), where paramedics and emergency medical techni-
cians (EMTs) battle to achieve tangible professional esteem, are often poorly remunerated 
in uncertain employment, and have minimal control over their own occupation (Pozner, 

Figure 5. Autonomous Professional Paramedic System Community Paramedic Career Structure and 
Capabilities
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Zane et al., 2004; Wang, Mann et al., 2013; Crowe, Levine et al., 2016; Newton-Riner, 2020; 
Rivard, Cash et al., 2020; O'Meara 2024). The fragmentation of the U.S. system presents 
challenges to the establishment of strong national professional associations and consis-
tent regulatory structures that encourage the emergence of autonomous practice and 
self-regulation (O’Meara, Wingrove et al., 2017). 

The U.K. post-registration career framework is the benchmark for paramedic career 
structures and is being broadly emulated in Australia and New Zealand through the 
work of their professional college, regulatory bodies and employers, as well as being 
used as an inspiration for Canadian efforts to transition their paramedicine system (Aus-
tralasian College of Paramedicine 2022, Tavares W. et al. 2023, Cameron and Batt, 2024). 
Ireland is making progress along similar lines in regard to community paramedicine 
(Pre-hospital Emergency Care Council, 2022). The responses from the panelists high-
lighted a dichotomy between directive and professionally autonomous paramedic sys-
tems and this underpinned the rationale for presenting the community paramedic career 
structure across the paramedic system modernization continuum.

LIMITATIONS

This study did not explicitly explore barriers that stakeholders are likely to face as para-
medics undertake novel roles, responsibilities, and accountabilities in response to com-
munity needs.  Despite a considerable number of invitations and reminders to potential 
panelists, the number of panel members were limited to those who responded in a time-
ly manner. A broader and more diverse group of stakeholders would need to be recruit-
ed to respond more directly to these questions about the future shape of paramedicine.

CONCLUSION

There is evidence that a career structure that provides opportunities for career progres-
sion, access to advanced and continuing education, and higher remuneration within 
the profession is an important factor driving greater professionalization and personnel 
retention (Edwards, Csontos et al., 2022). This career structure and associated capability 
statements are designed to further international discussion about the future sustainabil-
ity of paramedicine through the lens of community paramedicine. This career structure 
will inform a more extensive discussion about the importance and value of attractive 
paramedic career structures amongst paramedics, regulators and employing agencies.
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ABSTRACT

Background: Treatment on Mobile Stroke Units (MSU) improves outcomes for patients with acute ischemic stroke, but 
MSU effectiveness relies on accurate field dispatch. This study aimed to collect data on dispatch infrastructure, 
methods of dispatching, operational rules, and the accuracy of dispatcher impressions relevant to MSU operations 
worldwide.

Methods: In 2020, the PREhospital Stroke Treatment Organization (PRESTO) surveyed all operational MSUs, with 
20 of 23 MSUs (87%) on four continents responding. The survey investigated dispatch patterns of these resources, 
hypothesizing that inaccurate dispatch rates far exceed treatment admission rates. We assessed dispatch modes, 
dispatcher training levels, numbers and dispatch types, en route cancellations, and patient diagnoses.

Results: All 20 MSU services reported dispatching from emergency medical system (EMS) dispatch centers, with 
14 sites also responding to requests from EMS personnel based on on-scene evaluations. Aside from 2 programs, 
all participated in initial dispatcher stroke training, but only 6 (30%) continued regularly. The median number of 
dispatches per year was 325, ranging from 119 to 2174. In addition to suspected stroke, 8 (40%) regularly dispatched 
for 'cardiac arrest alarms' and 13 (65%) for altered levels of consciousness. One also responded to calls for seizures, 
syncope, headaches, and other dispatches suggesting possible stroke. A median of 41% of deployments were can-
celled en route by on-scene EMS for presumed non-stroke impressions or readiness to transport before MSU arrival. 
Of patients evaluated on scene by MSUs, stroke was excluded in 48%. Eighteen percent of assessed patients (~11% of 
all dispatches) were diagnosed with cerebral ischemia within 4.5 hours and were potentially eligible for intravenous 
thrombolysis.

Conclusions: Allocating MSUs to the most clinically appropriate dispatches is crucial for efficacy and benefit. Enhanc-
ing dispatcher recognition of stroke through education, feedback, and advanced technologies like AI algorithms can 
improve dispatch accuracy.

INTRODUCTION

Stroke is a “golden hour” emergency in which the timing of diagnosis and treatment are 
critical. In ischemic stroke, medical and endovascular therapies for vascular reperfusion, 
such as intravenous thrombolysis (IVT) and mechanical thrombectomy (MT), are highly 
time sensitive with better functional outcomes the earlier they are initiated  (Lees et al., 
2010; Saver et al., 2016). Mobile Stroke Units (MSU) are specialized ambulances equipped 
with CT-scanners, point-of-care laboratories (Walter et al., 2012) and a specialized stroke 
team, allowing for definitive prehospital diagnosis, initiation of thrombolytic therapy, 
reversal of hemorrhage in patients on anticoagulation, the initiation of antiepileptics and 
other brain and lifesaving treatments. The conclusive diagnosis offered in the prehos-
pital setting on these specialized ambulances through image based evidence as well as 
neurologist expert examination allow for pre-arrival notification of MT teams at receiv-
ing hospitals aimed at expediting in-hospital endovascular reperfusion. Treatment on 
MSUs reduces time to IVT by ~ 30 minutes and results in more patients treated earlier 
as compared to treatment in the emergency department after standard EMS transport 
(Ebinger et al., 2014; Walter et al., 2012). Recent pivotal clinical studies have shown that 
MSUs improve 3-months outcome of acute ischemic stroke patients who are suitable for 
IVT (Ebinger et al., 2021; Grotta et al., 2021). However, the net benefit to the healthcare 
system and communities of MSUs is directly related to the number of appropriate pa-
tients who can access this resource. In order to optimize efficiency, MSUs must be dis-
patched simultaneously with first responding EMS units for calls with suspected stroke. 
This highlights the critical role played by the emergency call takers and dispatchers in 
identifying potential candidates for MSU management. Given that globally & locally, 
dispatchers use a variety of dispatch algorithms, the sensitivity, specificity and positive 
predictive value of stroke dispatches vary widely. We conducted a survey focused on 
MSU dispatch protocols in existing MSU programs worldwide in order to understand 
best practice models and provide the basis for the future development of a robust dis-
patch mechanism for these specialized resources. 
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METHODS

A dispatch survey was compiled by the dispatch committee of the PREhospital Stroke 
Organization (Audebert et al., 2017) investigating different aspects of MSU operations 
with regards to MSU deployment and interactions with local dispatch centers. A survey 
email was sent to MSU sites in 2020 requesting 2019 data. If a MSU was not operating 
during the entirety of 2019, an extrapolation of numbers for the 12-month period was 
allowed. The data collected included the questions detailed in Table 1 and provided in 
detail in the supplement.  Using descriptive analyses with SPSS statistics software (IBM, 
US), we provide proportions expressed in percentages as well as continuous variables ex-
pressed as medians and ranges (minimum to maximum) and interquartile ranges (IQR) 
unless otherwise indicated for the responses provided by the MSU programs.

RESULTS

Amongst 23 MSUs operational in 2019, we received 20 responses (87%) with 13 from 
North America, 5 from Europe, 1 from Asia and 1 from Australia. As of October 2021, 
the average (mean) operational time of the MSU programs who participated was 4.5 
years and ranged between 1 and 12 years (SD 2.8y). The median time on clinical service 
was 12 hours per day (8 to 24 hours, IQR 9-15h). Eight MSUs had restricted operations on 

General Survey Elements

Dispatch Center Infrastructure and Education 
	� Use of specific stroke identification protocol
	� Dispatcher training for stroke recognition (including frequency of training)
	� Feedback to dispatchers

Stroke Identification
	� Use of prehospital stroke scale
	� Focal neurological symptoms aside from strength and speech alterations
	� Dispatching to non-focal symptoms
	� Percentage of non-stroke diagnosis upon field assessment 
	� Evaluation of accuracy in stroke identification

Dispatch Rules/Algorithms 
	� Dispatching to all vs. some dispatcher impressions of stroke (based on time from symptom onset)
	� Dispatching to other dispatcher impression of non-stroke
	� Dispatching based on request of first responders following initial patient evaluation
	� Dispatch to suspected stroke with unknown time of onset

EMS/MSU Organization 
	� Percentage of en route response cancelations 
	� Cancelation secondary to delay in on scene arrival
	� Frequency of training of paramedics
	� Number of dispatches per year
	� Typical time from dispatch to on scene arrival
	� Number of CT and CTA scans performed per year
	� Operational days and hours of clinical service

Diagnoses of Stroke Dispatches
	� Percentage of diagnoses related to the following: ischemic stroke/TIA within 4.5 hours of onset, ischemic stroke/TIA beyond 

4.5 hours of onset, hemorrhagic stroke
	� Median NIHSS for stroke patients
	� Percentage of other neurological diagnoses including epileptic seizures, headache, syncope, peripheral vertigo, movement 

disorder, delirium, transient global amnesia, tumor
	� Percentage of other non-neurological diagnoses including: psychiatric disorder, infection, metabolic disorders, hypo/hyper-

tension, primary cardiac disorder
	� Source of diagnosis (MSU diagnosis vs. final hospital diagnosis)

Table 1. MSU Dispatch Survey Elements
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weekdays, excluding weekends. The total numbers of dispatches per year ranged from 
119 to 2174 (median: 325, IQR 260-1158) and the volume of thrombolysis correlated with 
volume of dispatches (Figure 1). All MSU services reported dispatching directly through 
emergency medical system (EMS) dispatch centers or fire departments, of whom 14 (70%) 
also reported responding to alerts from on-scene first responders based on initial patient 
evaluation on scene. 

Stroke Identification At Dispatch Level

Seventeen of 20 (85%) dispatch centers used specific stroke identification protocols/algo-
rithms while the remaining 3 (15) relied on stroke identification by experienced dispatch-
ers. A wide variety of dispatch systems were used, with 5 (25%) MSUs using the Medical 
Priority Dispatch System (MPDS, International Academies of Emergency Dispatch), 
others using a variety of commercial programs, dispatch algorithms made locally by 
their medical directors, or a combination thereof. With the exception of 2 (10%) programs, 
all reported participating in initial stroke identification/recognition training for EMS 
dispatchers in their system of care, however, only 6 (30%) programs followed that with 
routine (1 training/year). 

Figure 1: Number of Dispatches and tPA Treatments Numbers and Rates in 2019. Total numbers of 
dispatches at different MSU sites and respective numbers of intravenous thrombolytic (IVT) treatments 
per year. Proportion (%) of dispatches leading to prehospital IVT from all dispatches
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Dispatch Regulations for MSUs

In the majority of MSUs, deployments were restricted by symptoms time since onset 
or patient last-seen-well time ranging from 4 to 24 hours, while 7 (35%) programs did 
not restrict their attachment to calls by a knowledge of the patient last known well 
time ahead of dispatch. Apart from dispatches for suspected stroke, 8 (40%) MSUs also 
attached to calls of ‘cardiac arrest alarms’ and 13 (65%) deployed to altered level of con-
sciousness dispatches. One (5%) US-based MSU program responded to other call types 
including ‘seizure‘, ‘syncope‘, ‘headache‘, ‘sick person‘ if thought to be suspicious for 
stroke. 

MSU Operational Rules, Number of Stroke Evaluations and Treatments

With the exception of 5 (25%) MSUs, all programs operated under a protocol of concur-
rent dispatch with first responding units. A median of  41% (IQR 25-61%) of MSU deploy-
ments were cancelled en-route by the first responders on-scene due either to a provider 
impression of non-stroke or much less frequently to readiness to transport ahead of 
MSU arrival. Fourteen (70%) MSU programs operated within a maximum (calculated) 
distance-to–scene time with a median of 20 (IQR 15-25) minutes, ranging from 10 to 160 
minutes, the latter in a rural area. 

The median number of CT scans was 171, ranging from 23 to 402 (IQR 20-91). Eight (40%) 
MSUs did not use CT-angiography (CTA) on board while the remaining MSUs per-
formed on average (median) 42 CTAs per year (range: 12 to 402, IQR 20-91). After large 
vessel occlusion (LVO) diagnosis, pre-notification of in-hospital neurointerventional 
teams responsible for mechanical thrombectomy and delivery to the angiography suite 
was the preferred route. The median number of IVT treatments was 29 times per year 
ranging from 6 to 184 times (IQR 17-70).

Prehospital Diagnoses

For the evaluation of the patient diagnoses, 9 MSU programs participating in the survey 
reported final in-hospital diagnoses, 9 reported MSU-based diagnoses and 2 provided 
likely diagnoses. The proportions of most frequent diagnoses encountered are provided 
in Table 2. At on scene evaluation, the MSU teams excluded a diagnosis of stroke, or had 
a provider impression of non-stroke, 48% of the time (range: 3%-79%). Eighteen percent of 
all patients assessed (~11% of dispatches) had a likely diagnosis of cerebral ischemia and 
were within 4.5 hours of onset and therefore potential candidates for IV thrombolytic 
treatment.  

DISCUSSION

Our survey from existing MSU operating in 2019 demonstrates that these novel specialty 
ambulances are dispatched in a heterogeneous fashion with differing dispatch algo-
rithms. Hence, they vary in the number of dispatches, MSU admissions and therefore 
the number of patients treated by IV thrombolysis. Seen with each of their systems of 
care, the accuracy of EMS call taker of stroke is low worldwide and remains a barrier 
for a more efficient use of MSUs and the access of patients to this life and brain-saving 
resource. These results correspond to findings of a systematic review of stroke recogni-
tion tools at a dispatcher level with sensitivities ranging between 41%-83% and positive 
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predictive values between 41%-68% (Oostema, 
Carle, Talia, & Reeves, 2016). For EMS call takers, 
a limited amount of time and a limited breath of 
information available remain critical barriers for 
precise stroke dispatching. Additionally, current 
dispatch systems such as MPDS only use com-
mon stroke symptoms such as weakness, neglect-
ing other subtle signs of stroke including gaze 
preference, neglect, visual field loss and aphasia. 
A targeted approach to the improvement in the 
sensitivity, specificity and positive predictive 
value for stroke dispatches is therefore critical to 
the successful deployment of highly specialized 
ambulance treatment units such as MSU. 

Future efforts for improvement may focus on 
the improvement of dispatch algorithms, routine 
training and education provided for EMS call 
takers and dispatchers as well as the incorpo-
ration of novel AI algorithms which may aid in 
diagnosis by phone. In Berlin, the proportion of 
acute ischemic stroke patients was highest after 
the joint derivation and validation of a stroke 
identification algorithm with the MSU team and 
the Dispatch Center in 2010 (Krebes et al., 2012). In the PHANTOM-S pilot period in early 
2011 and only a few months after completing the aforementioned stroke dispatch proj-
ect, 58% of evaluated patients with stroke dispatch had ischemic brain events (ischemic 
stroke or TIA) and 15% of all dispatches led to IVT(Weber et al., 2013). In the subsequent 
PHANTOM-S trial (2011-2013), 44% of the dispatches resulted in the diagnoses of isch-
emic brain events and IVT was given in 10% of dispatches (Ebinger et al., 2014). After 
several years without systematic training for various reasons, corresponding numbers 
were 32% for ischemic brain events and 5% for IVT during 2019. As there are no other 
obvious reasons for the worsened stroke dispatch accuracy, this experience argues for a 
need training of dispatchers and continuous quality management in dispatch centers.

Our survey carries limitations including retrospective data reporting and a difference 
in data collection methodology by a limited number of programs currently operating. It 
also carries potential selection bias of sites which elected to participate in the survey. 

This survey indicates that the accuracy of EMS call taking for identification of stroke is 
low worldwide.  With clinical benefits of MSU care demonstrated in recent studies, MSU 
programs should actively collaborate with their local dispatch centers to improve the 
positive predictive value of stroke dispatches, particularly for MSU deployment. Based 
on current evidence-based practice, MSUs are most effective in offering hyperacute 
treatment of ischemic stroke eligible for IV thrombolysis. Future studies are needed to 
understand the effects of quality improvement measures on the accuracy of stroke iden-
tification at a dispatcher level. 

Diagnosis
Median 

Proportion

Ischemic stroke or TIA within 4.5 
hours of onset/LSW 18.3%

Ischemic stroke or TIA beyond 4.5 
hours of onset/LSW 17.5%

Hemorrhagic stroke 4.5%

Non-stroke intracranial hematoma 0.5%

Epileptic seizures 5.0%

Non-stroke related headache 2.0%

Syncope 1.3%

Non-stroke related vertigo 0.9%

Delirium 1.3%

Movement disorders 0.7%

Tumor diseases 1.0%

Psychiatric diseases 1.4%

Infectious diseases 4.5%

Metabolic diseases 2.0%

Arterial hyper-/hypotension 2.1%

Dehydration 1.1%

Cardiac diseases 1.2%

Table 2. Most Frequent Diagnoses of 
Patients with Prehospital Stroke Dispatch
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ABSTRACT

Background: The COVID-19 pandemic represents a sentinel healthcare education event. 
Mandatory shutdowns of educational institutions, combined with increased demand 
for skilled healthcare personnel, highlighted obstacles to maintaining a stable work-
force. To ensure continuity, many emergency medical services (EMS) educational 
institutions emergently transitioned in-person learning to digital formats, resulting 
in concerns regarding learning outcomes. This study investigated the impact of alter-
native instructional methods used during the COVID-19 pandemic.

Methods: The study is a retrospective review of prospectively collected data for EMT 
candidates from a single community college-based program who completed a first 
attempt of the didactic component of the National Registry EMT Certification ex-
amination from course sections ending between January 1, 2019, and December 31, 
2020. Pre-COVID-19 first-attempt exam outcomes (115 students) were compared to 
first-attempt outcomes of Emergency Remote (ER) (48 students) and COVID Distance 
Learning Hybrid (DL) (94 students). Descriptive statistics were calculated, and multi-
variable-adjusted odds ratios (aOR) with 95% confidence intervals (CI) were comput-
ed to explore outcome differences.

Results: Didactic outcomes of 257 EMT students were evaluated. First-pass rates for 
ER and DL models compared to the traditional pre-COVID learning format (control 
group, 81.73%, ER group, 87.5%, DL group, 89.6%). There was no significant difference 
in first-attempt pass rates between students in the pre-COVID model (aOR = 1.00), 
the ER EMT model (aOR = 1.56, 95% CI [0.588 - 4.156]), and the DL EMT model (aOR = 
1.88, 95% CI [0.836 - 4.212]). Retest rates and pre-/post-COVID-19 restrictions were not 
evaluated.

Conclusions: This study suggests alternative instructional formats are at least as 
effective as the traditional pre-COVID format in preparing students for the NREMT 
examination and therefore viable options for EMT education. Further research is 
needed to identify best practices for implementing virtual learning modalities in 
EMS education and to assess impacts on competency and workforce readiness.

INTRODUCTION

The COVID-19 pandemic represents a significant sentinel event 
in modern society. While the long-term effects of the pandemic 
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are still unclear, considerable short-term impacts across healthcare and education sectors 
have already been acknowledged. Mandatory shutdowns of educational institutions and 
increased demand for skilled healthcare personnel highlighted pre-existing challenges 
surrounding how to maintain a stable workforce. Cash et al. (2021) pointed out that al-
though concerns regarding staff recruitment and retention were a primary focus, ensur-
ing that educational programs were accessible during full-scale shutdowns represented 
another major challenge during pandemic protocols. 

Compared to other developed countries, EMS education in the United States still strad-
dles the line between vocational training and higher education, with 90% of American 
EMS programs issuing certificates rather than degrees (Ball et al., 2021). Although many 
institutions of higher education have actively embraced digitization as a means to reduce 
educational barriers, supplement existing in-person learning, and stabilize the workforce 
(Haffar et al., 2023; Mintz et al., 2020), the pandemic tested the implementation readiness 
of all educational programs (Al-Yateem et al., 2021). In order to mitigate disruptions due 
to emergency closures, virtual learning was adopted as the primary mode of education 
at an unprecedented speed and scope (Mintz et al., 2020). 

Before COVID-19, many American EMS educational programs needed the pre-existing 
infrastructure, including financial and staffing resources, to implement virtual learning 
effectively (March et al., 2021). To prevent destabilizing the EMS workforce during the 
pandemic, educational stakeholders rapidly adapted traditional, in-person instructional 
methods to virtual platforms (Cash et al., 2021; Powell et al., 2022; Whitfield et al., 2021). 
Successful implementation of virtual learning depends upon four critical factors: the 
attitudes and IT competencies of instructors; students’ discipline and time management 
skills; information technology reliability and infrastructure; and institutional support 
(Aini et al., 2020). 

Access to reliable high-speed internet was one of the primary limiting factors to the suc-
cess of virtual learning implementation initiatives (Dahiya et al., 2021). In 2019, the Feder-
al Communications Commission (FCC) estimated that approximately 21 million Ameri-
cans could not access reliable home internet service. The digital divide was most evident 
in low-income, rural, and tribal communities (Sanders & Scanlon, 2021), populations that 
historically struggled with achieving educational and healthcare equity and were espe-
cially vulnerable during the pandemic (Alvidrez et al., 2019; Wiemers et al., 2020).  

Like many other healthcare educational programs, EMS faced additional challenges 
adapting to virtual learning (Gardanova et al., 2023). Significant portions of curricular 
content, such as hands-on skills training and experiential clinical rotations, only some-
times effectively translate to remote platforms (Allred et al., 2021; Gardanova et al., 2023).  
Beyond disrupting classroom access and altering the standard integration of traditional 
lab skills sessions into the didactic curriculum, pandemic protocols limited the availabil-
ity of field and clinical learning opportunities due to site restrictions (Cash et al., 2021; 
Perkins et al., 2020). These interruptions to the pedagogical structure potentially impact-
ed students’ ability to synthesize didactic, psychomotor, and clinical knowledge while re-
ducing or eliminating opportunities to develop professional affective skills, mentor-men-
tee relationships, and experience humanistic patient interactions (Mintz et al., 2020). The 
forced transition to digital learning formats unearthed concerns regarding alternative 
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learning methods’ impacts on entry-level EMS providers' learning outcomes and overall 
competency levels (Allred et al., 2021; Perkins et al., 2020).

The study uniquely delved into the impact of alternative instructional methods used for 
EMT education during the COVID-19 pandemic. To date, a limited body of literature ad-
dresses the efficacy of virtual learning in EMS education (Cash et al., 2021), and an even 
smaller body of research investigates COVID-19's impact on EMS education and work-
force availability (March et al., 2021). The goal was to determine the efficacy of a virtual 
learning didactic format regarding students' academic outcomes. This would provide in-
sight for future EMS educational research and allow educational leaders to make sound, 
evidence-based decisions.

METHODS

Study Design and Setting

The IRB reviewed this research and determined to meet the criteria for exemption under 
protocol #20210304C. The study is a retrospective review of prospectively collected data 
for a single community college-based EMT program. It explores the impact of two alter-
native instructional methods –Emergency Remote (ER) and COVID Distance Learning 
Hybrid (DL)-- on students' performance on the National Registry of Emergency Medical 
Technicians (NREMT) certification compared to a historical control of traditional instruc-
tion. Inclusion criteria consisted of students who completed a first attempt of the Na-
tional Registry EMS Certification examination for EMT candidates from course sections 
ending between January 1, 2019, and December 31, 2020. 

Intervention

Before the pandemic, the traditional EMT course consisted of 132 synchronous, face-
to-face learning hours (70 hours of didactic lecture, 62 hours of integrated lab), and 50 
hours of asynchronous supplemental lecture content. The historical control consists of a 
115-student cohort from course sections ending between January 1, 2019, and December 
31, 2019. 

Emergency Remote is defined as learning that took place during the immediate shut-
down phase of the COVID-19 pandemic. Students signed up for the traditional course 
with no expected change to the format prior to the commencement of classes. 50% of 
instruction was delivered as planned before shutdowns forced a rapid change to instruc-
tional strategies, resulting in the final 50% of didactic instruction delivered via synchro-
nous Zoom sessions. The remaining labs and tests were delayed until the end of the 
course (June 1-23, 2020) and administered on campus in a traditionally proctored envi-
ronment with COVID-19 safety precautions in place. 

Students who participated in the COVID Distance Learning Hybrid registered for a class 
with the complete understanding that the class's instructional format did not adhere to 
the traditional learning format. All lectures were delivered via synchronous Zoom ses-
sions, and labs and tests were administered in person, on campus, and in the traditional 
sequence rather than at the end of the program. 
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All cohorts were required to pass the course’s psychomotor component and a cumulative 
simulation scenario exam before they were eligible to schedule the National Registry 
didactic exam.

Measures/Outcomes

The National Registry EMT exam is a computer adaptive test that evaluates a candidate’s 
ability to apply the knowledge expected of an entry-level provider. Candidates have two 
hours to complete the exam, designed to automatically calibrate each exam item’s diffi-
culty level based on the individual’s performance on earlier questions. The exam contin-
ues until the allotted time is met or the candidate has answered the minimum number 
of questions necessary to determine with a 95% CI that the passing standard has been 
achieved or is impossible to attain (National Registry of Emergency Medical Technicians, 
n.d.). According to the National Registry Data Dashboard, the EMT exam has a 68% 
first-attempt success rate.

Data regarding students' first-attempt outcomes were collected from a single EMT pro-
gram's National Registry completion report. Students were considered to have a suc-
cessful outcome if they passed the EMT certification on their first recorded attempt. 
This study compared initial EMT certification exam outcome rates from class sections 
impacted by COVID-19, Emergency Remote (ER), and COVID Distance Learning Hybrid 
(DL) learning modifications to initial EMT certification exam outcomes from the control, 
pre-COVID, traditional learning format.

Statistical Analysis

Data were analyzed using descriptive methods and logistic regression. Mean first-at-
tempt pass rates were calculated and compared. Multivariable logistic regression was 
used to determine the adjusted odds ratio (aOR) of achieving the outcome variable of 
passing the NREMT exam on the first attempt for each independent variable (instruc-
tional method: either ER or DL). The control was historical first-attempt pass rates of 
students from the same program who participated in original EMT classes before the 
COVID-19 pandemic, with traditional learning methods.

RESULTS

This study evaluated the outcomes of 257 EMT students who met the inclusion criteria. 
Inclusion criteria consisted of students who completed a first attempt of the National 
Registry EMS Certification examination for EMT candidates from course sections ending 
between January 1, 2019, and December 31, 2020. Successful completion outcomes were 
evaluated according to which educational method was implemented. These outcomes 
were compared to successful completion out-
comes for traditional learning. Table 1 shows 
students' mean first-attempt pass rates overall 
and by the instructional method.

This study holds significant implications for 
EMS education. It examined the likelihood 
of students passing the National Registry 
of Emergency Medical Technicians (NRE-

Instructional Method n
Mean First At-
tempt Pass Rate

Traditional 115 81.73%

Emergency Remote 48 87.50%

Distance Learning Hybrid 94 89.36%

Overall 257 85.60%

Table 1. Instructional methods and mean first 
attempt pass rate.
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MT) exam on their first attempt in the 
Emergency Remote and COVID Hybrid 
DL models compared to the traditional 
pre-COVID learning format. The results, 
which are crucial for EMS education 
stakeholders, indicated that students who 
participated in the Emergency Remote 
model had a 1.56 adjusted odds ratio 
(aOR) of passing the exam on their first 
attempt, with a 95% confidence interval 
(CI) of 0.588-4.156. Similarly, students 
who participated in the COVID Hybrid 
DL model had a 1.88 adjusted odds ratio 
(aOR) of passing the exam on their first 
attempt, with a 95% confidence interval (CI) of 0.836-4.212 (Table 2).

These findings suggest that students in the Emergency Remote and COVID Hybrid DL 
models are equally likely to pass the NREMT exam on their first attempt as students in 
the traditional pre-COVID learning format (Figure 1). However, it is important to note 
that while the results did not show a significant difference between the groups, this was 
a single program with more internal consistency than multi-center studies. While the in-
structional method varied, the same four instructors taught in all three conditions with 
frequent meetings to ensure section consistency. 

DISCUSSION

As vital healthcare system components, EMS professionals bridge the gap between the 
field and the hospital (Ball et al., 2021), bringing life-saving care directly to patients. The 
COVID-19 pandemic highlighted critical areas of strain within current practices, includ-
ing existing barriers to obtaining EMS education and a realistic assessment of disaster 
preparedness undertaken by EMS education stakeholders. Given the ongoing healthcare 
shortage and the ever-looming possibility of another disruptive event, EMS education 

Regressor B aOR CI 95%

Traditional Hybrid EMT Pre-
COVID (referent) 1.00 (1,1)

Emergency Remote EMT 0.37 1.56 (0.588-4.156)

Post COVID Hybrid DL EMT 0.63 1.88 (0.836-4.212)

Constant 1.50 4.48 (2.789, 7.184)

Number of Cases 257.00

-2 log likelihood -104.60

Note: B = Logistic regression coefficient and OR = Odds ratio.

* p<.05, ** p<.01, *** p</001

Table 2. First attempt pass rate regressed on 
instructional method.

Figure 1. Association between instructional delivery modifications and EMT first attempt pass rates.
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stakeholders must investigate viable alternatives to traditional learning formats to guar-
antee a stable, uninterrupted workforce. 

We determined that virtual remote learning methods prepared students for the NREMT 
examination just as effectively as traditional learning formats. Our finding is supported 
by Powell et al.'s 2022 national study of EMT and paramedic candidates, which found no 
statistically significant difference in NREMT first-pass rates for students participating in 
virtual learning versus traditional learning. Virtual learning is an effective instructional 
modality in other healthcare educational settings, including medical school, promoting 
consistent, successful outcomes in emergency remote and planned virtual learning set-
tings (Allred et al., 2021; Anthony & Noel, 2020).

In the aftermath of the COVID-19 pandemic, Cash et al. (2021) identified EMS education 
program availability and accessibility as one of national EMS stakeholders' top eight re-
search priorities. Geography is one of the main barriers to acquiring certification due to 
limited access to conveniently located EMS training programs (Cash et al., 2022). Approx-
imately 22% of the United States population is greater than 30 miles from an available 
EMS program, with rural areas being the most underserved (Cash et al., 2022). Beyond 
reducing existing geographic limitations, virtual learning overcomes many constraints 
and challenges that prohibit adult learners from participating in EMS training programs, 
such as work schedules, family obligations, and other commitments (Osam et al., 2017). 
Expanding the EMS curriculum into digital learning applications is a practical and via-
ble approach to help increase and stabilize the EMS workforce by offering adult learners 
flexible learning options that better suit their personal and professional lives (Bokolo, 
2020). 

In order to ensure the continuity of a stable, uninterrupted workforce, it is the respon-
sibility of national EMS education stakeholders to guarantee that valid, reliable, and 
accessible methods for education are available. Although digital learning methods are 
effective in other medical education programs (Allred et al., 2021), EMS educational 
programs often lack the financial and personnel resources required to develop content, 
access digital materials, and participate in necessary professional development to en-
sure student engagement (Allred et al., 2021; Ball et al., 2021). Successful implementation 
requires thoughtful consideration to overcoming known challenges to virtual learning, 
including, but not limited to, access to a reliable internet connection, student engagement 
and motivation, limitations of instructors’ digital literacy, and modification of curricular 
content for the virtual setting (Aini et al., 2020; Allred et al., 2021; Gardanova et al., 2023). 
This study underscores the need for further research in best practices for applying virtu-
al learning modalities in EMS education, including cost and time-effective methods for 
professional, content, and resource development, inviting EMS education stakeholders to 
be part of this ongoing process.

LIMITATIONS

Study results are limited to students who participated in an EMT original course from 
a single program. Success rates from other EMS training programs that transitioned to 
virtual learning during COVID-19 restrictions, such as initial paramedic or refresher 
courses, were not evaluated. However, our results are supported by the results of studies 
exploring first-time NREMT exam pass rates for paramedics and EMTs (Powell et al., 
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2022), studies investigating success rates of EMS refresher courses delivered via distance 
learning (March et al., 2021), and studies investigating the efficacy of virtual learning in 
other healthcare fields (Pei & Wu, 2019; Vallée et al., 2020). This study did not address 
potential confounding factors, such as COVID-19-related stress, test availability and 
administration procedure changes, and extended course completion time (Powell et al., 
2022). Although Powell et al. (2022) noted a 14% decrease in NREMT examination admin-
istration during COVID-19, no significant differences in test administration were noted 
in the evaluated EMT program. One hundred fifteen students from this program took 
the NREMT EMT exam in 2019 compared to 122 in 2020.  Forty-seven students partici-
pated in the Emergency Remote Teaching in early 2020, and 75 students enrolled in the 
planned DL hybrid in the fall of 2020. It is essential to note that during the remote teach-
ing condition, the program experienced much higher attrition in the EMT program. Due 
to a radical shift in special COVID-19-related policies, students were granted a longer 
window for withdrawal with a full tuition refund. Typically, this withdrawal and refund 
period is limited to the first week of the semester. However, COVID-19-related policies 
extended this grace period to May 2020, 14 weeks into the 16-week semester.

Additionally, student success rates may have been impacted by alterations in work and 
life obligations, such as remote work or furloughs, or unspecified shifts in the demo-
graphics of students enrolling in healthcare-related programs during COVID-19. 

CONCLUSION

This study was designed to explore the potential impact of Emergency Remote and 
Distance Learning Hybrid instructional methods relative to traditional EMT outcomes 
on the National Registry of Emergency Medical Technicians (NREMT) first-attempt pass 
rate. The analysis revealed no significant association between the two methods, suggest-
ing that virtual learning is at least as effective as traditional formats in preparing stu-
dents for the NREMT examination.

The similarity in the first attempt pass rates between the two learning formats pres-
ents a notable opportunity to transform the current Emergency Medical Services (EMS) 
education landscape. This transformation could entail increasing the accessibility and 
availability of EMS education, particularly to students from rural or underserved areas. 
By leveraging virtual learning platforms, it may be possible to overcome some logistical 
barriers, such as geographic and resource limitations, that often hinder students' access 
to traditional EMS education.

It is important to note that the present study's findings are limited to the specific context 
of NREMT first-attempt pass rates and may not be generalizable to other EMS educa-
tion outcomes, including, but not limited to, skills competencies, affective competencies, 
cumulative pass rates, and student satisfaction. Therefore, further research is essential 
to comprehensively assess the effectiveness of virtual learning in EMS education, par-
ticularly regarding its impact on students' knowledge and practical skills. Nonetheless, 
the present study's results provide valuable insights into the potential benefits of virtual 
learning in EMS education, which could guide the development of more inclusive and 
innovative EMS education models.
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ABSTRACT

Objective: Ketamine use is increasing across the US with 33% of EMS protocols autho-
rizing use in 2018. This study evaluates the ketamine use in a single large urban/
suburban fire-based EMS system.

Methods: Prehospital electronic medical records from 1/2021 to 12/2021 were queried 
for ketamine use. Data included: date, time, unit number, dose, route, and primary 
impression. Patients were grouped as low-dose or high-dose ketamine. Low-dose 
ketamine was defined as 0.2mg/kg intravenous (IV), intramuscular (IM), or in-
traosseous (IO) for adjunct pain control or severe respiratory distress. High-dose 
ketamine was defined as ≥2mg/kg IV/IO/IM for severe pain, severe burns, hyperac-
tive delirium, post-intubation sedation, or presumed asthma-induced cardiac arrest. 
Since patient weights were unavailable, we considered 60mg or less of ketamine as 
low-dose, and over 60mg as high-dose. Descriptive and temporal statistics, chi-
square, and t-test were used. 

Results: 711 total records of ketamine use were obtained. 19 were excluded due to 
missing dosage. 576 patients received 692 doses of ketamine (108 patients received 2 
doses and 8 patients 3 doses). Low-dose ketamine was administered to 102 patients 
(23 IM, 79 Vascular). High-dose ketamine was administered to 474 patients (343 IM, 
129 Vascular, 2 Other). Average first dose for low-dose ketamine was 27.57mg +/- 
12.57mg with median 25mg (IQR 20mg-30mg, abnormal distribution). Average first 
dose for high-dose ketamine was 223.03mg +/- 91.98 mg with median 200mg (IQR 
200mg-300mg). Ketamine was re-dosed 19% of the time. Ketamine use was not statis-
tically different during the dayshift of the week. Peak daily ketamine use was from 
1600-2000 hrs. and lowest use was 0600-0800 hrs.

Conclusions: The majority of patients were given high-dose ketamine for severe pain 
and/or sedation. Low-dose ketamine was mainly IV while high-dose ketamine was 
predominantly IM. Patients required a second dose almost one-fifth of administra-
tions, regardless of initial route of administration or dose but only 1% required a 
third dose.

INTRODUCTION

Ketamine is an N-methyl-D-aspartate (NMDA) receptor antag-
onist that causes dissociative sedation and analgesia (Sih et al., 
2011). Because of its analgesic and amnestic properties, ketamine 
can be used as an induction agent for intubation, procedural se-
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dation, pain management, bronchospasm, seizure, and rapid sedation of agitated patients 
(Balzer et al., 2021; Mankowitz et al., 2018; Rosenbaum et al., 2022; Sih et al., 2011; Sulli-
van et al., 2020). Ketamine is increasingly being used in the prehospital setting. In a 2018 
survey, only 33% of paramedics were authorized by their Emergency Medical Services 
(EMS) protocols to use ketamine (Buckland et al., 2018). 

The effect desired is dependent on the dosing. At lower levels, sub-dissociative doses, 
ketamine can be used for analgesia. Ketamine has been shown to safely and adequately 
manage pain in the range of 0.1-0.3 milligrams per kilogram (mg/kg) when given intra-
venously (IV) (Ahern et al., 2013; Balzer et al., 2021; Beaudoin et al., 2014; de Rocquigny et 
al., 2020; Kiavialaitis et al., 2020; Lee & Lee, 2016). At higher, dissociative doses, ketamine 
can be used for sedation in the range of 1-2 mg/kg when given IV and 3-5 mg/kg when 
given intramuscularly (IM) (Cole et al., 2016; Li et al., 2020; Lin et al., 2021; Mankowitz et 
al., 2018; Scaggs et al., 2016; Scheppke et al., 2014; Sullivan et al., 2020). 

Ketamine administration has some complications and side effects to consider includ-
ing vomiting, emergence reaction, hypersalivation, laryngospasm, need for additional 
sedation, and intubation (Mankowitz et al., 2018). The most concerning complication 
often cited is intubation. A systematic review found that approximately 30.5% of the 
patients who received ketamine for sedation ended up being intubated (Mankowitz et 
al., 2018). Not all the intubations were the result of the ketamine though. Some patients 
who received ketamine were undergoing cardiac arrest, head injury, or massive trauma 
(Mankowitz et al., 2018). Individual studies for prehospital administration of ketamine 
have intubation rates as high as 63% and as low as 3.8% (Burnett et al., 2015; Burnett et 
al., 2012; Cole et al., 2018; Cole et al., 2016; Gangathimmaiah et al., 2017; Hollis et al., 2017; 
Keseg et al., 2015; O’Connor et al., 2019; Olives et al., 2016; Scheppke et al., 2014). In several 
studies, the patients were not intubated by Emergency Medical Services, but rather by 
the emergency department (ED) provider once they got to the ED (Cole et al., 2018; Hollis 
et al., 2017; Keseg et al., 2015; O’Connor et al., 2019; Olives et al., 2016). These intubations 
frequently occurred overnight and often one individual provider had a large number of 
the intubations (Cole et al., 2018; O’Connor et al., 2019; Olives et al., 2016).

Ketamine has increasingly been in the news over the past few years, often stemming 
from high-profile incidents (Ho et al., 2019; Smith et al., 2021). Some of the negative media 
coverage was due to concerns that the medication was used for law enforcement pur-
poses and not for acute medical emergencies and would involve false or misrepresented 
information (Klein & Cole, 2021). As a response, a study using data from the ESO Data 
Collaborative (Austin, TX) was published that found that in 15,204 ketamine administra-
tions in 2019, there were 120 in-hospital deaths and 8 on-scene deaths (Fernandez et al., 
2021). Of these deaths, ketamine was excluded in all but 8 deaths, 0.07% of those receiv-
ing ketamine, but was not proven to have contributed to their death. Of these 8 deaths, 
only three were given sedation-level dosing (Fernandez et al., 2021). 

The goal of this study was to evaluate ketamine use in our large urban/suburban fire-
based EMS system. The focus was on how often ketamine was being administered, 
whether ketamine was being given for high-dose or low-dose needs, whether ketamine 
administration needed to be repeated, and the most common routes given. The second-
ary goals were to determine if the agency was using ketamine per protocol and if there 
were any variations in ketamine administration by day of the week or time of day. 
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METHODS

Study Design

This was a cross-sectional analysis of all patients who received prehospital ketamine 
from a single EMS agency in a large urban/suburban area. Ketamine usage was identi-
fied from 1 January 2021 through 31 December 2021 using a quality assurance dataset 
obtained from the prehospital service’s electronic prehospital care reports (ePCR) (“Res-
cuenet WebPCR” ZOLL Data Systems, Broomfield, CO, USA). The software allowed 
researchers to pull all documented administration of ketamine for the agency. 

The Office of the Institutional Review Board at the University of Texas Health San Anto-
nio (San Antonio, TX, USA; where the EMS system is based) determined that the project 
did not require IRB approval as the study was not human research as defined by DHHS 
regulation 45 CFR 46 and FDA regulation 21 CFR 56.

Study Setting and Population

Prehospital data were obtained from a quality assurance dataset that is used for the pur-
pose of monitoring ketamine use by the San Antonio Fire Department (SAFD).  SAFD is 
a fire-based EMS system that is the sole 911 provider and answers over 180,000 calls an-
nually with an urban and suburban population of almost 1,500,000 residents distributed 
over 500 square miles. EMS ambulances are Advanced Life Support certified and staffed 
by two paramedics, and most calls also have first responder crews typically made up of 
a 2-person Squad crew or 4-person fire company. The area’s race/ethnicity demographic 
makeup is approximately 64% Hispanic or Latin American of any race, 23% non-Hispan-
ic white, 6.5% Black or African American, 3.2% Asian, and 3.5% multiracial or some other 
race (United States Census Bureau, 2021). 

Agency Protocol

At the time of the study, local protocol authorizes ketamine use at the following doses 
0.2mg/kg Intramuscular (IM)/intravenous (IV)/intraosseous (IO), 2mg/kg IV/IO, and 
4mg/kg IM. The 0.2mg/kg IV/IO/IM dose is authorized for adjunct pain control and 
severe respiratory distress due to asthma and/or chronic obstructive pulmonary dis-
ease (COPD) in pediatrics over age 8 and adults. The 2mg/kg IV/IO dose is authorized 
for rapid sequence intubation (RSI), post-intubation sedation, severe pain, severe burns, 
seizures, or cardiac arrest due to asthma exacerbation in both pediatrics over age 1 and 
adults. The 4mg/kg IM dose is also authorized for hyperactive delirium with severe ag-
itation, seizures, severe pain, and severe burns in both pediatrics and adults. If sedation 
is being given for severe agitation, medics must first radio or call the on-call medical di-
rector to discuss using ketamine vs midazolam and correct dosing. Handtevy (Pediatric 
Emergency Standards, Inc., Davie, FL, USA) is available to medics for pediatric dosing. 

Measures

Data elements of interest included: date, time, unit number, dose, route, and primary 
impression. Other relevant data elements of interest: patient weight, complications, and 
vital signs were not available in the dataset available to the authors. The route was bro-
ken down into IM, Vascular (IV or IO), or Other (endotracheal or intranasal). Patients 
were grouped as low-dose or high-dose ketamine. Low-dose Ketamine was defined as 
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0.2mg/kg IV, IM, or IO for adjunct pain control or severe respiratory distress. High-dose 
ketamine was defined as ≥2mg/kg IV/IO/IM for severe pain, severe burns, hyperactive 
delirium with severe agitation, post-intubation sedation, or presumed asthma-induced 
cardiac arrest. Since the patient’s weight was not available, 60mg or less of ketamine was 
considered low-dose, and over 60mg was high-dose. The 60mg cut-off was calculated 
using a 300 kg (661 lb) weight at 0.2mg/kg. The assumption was that the majority of the 
local population would be less than 300kg. The 300kg weight also coincided with the 
maximum weight that the largest CT Scanner in the region can accommodate.

The Primary Impression was placed in the ePCR by the treating paramedic or his para-
medic partner. The paramedics documenting the primary impression were limited to 
the choices in the ePCR. Primary Impressions were consolidated into overall groups. For 
example, “Injury – Hand” was simplified to “Injury.” Similarly, “Pain – Knee” was sim-
plified to “Pain.” Similar consolidations were also done for cardiac, Psychiatric, Respira-
tory, and Toxic ingestions. If there were fewer than 5 total of a primary impression, they 
were relabeled as “Other.” 

Statistical Analysis

Data from the ePCR was extracted into Microsoft Excel software (Microsoft Corp, Red-
mond, VA, USA), and descriptive and comparative statistics were calculated. A p value of 
<0.05 was considered statistically significant. Chi-squared and t-tests were used.

RESULTS

In 2021, there were 711 documented usages of ketamine, see Figure 1. Of these, 19 were 
instances when the medication was drawn up but not administered to the patient, i.e. 
discarded or wasted. These were excluded from the study. This resulted in 692 indepen-
dent dosages for 576 individual patients. 108 patients (19%) received a 2nd dose of ket-
amine, and 8 patients (7% of 2nd dose patients and 1% of patients overall) received a 3rd 
dose of ketamine. 

Of the 576 individual patients, 
102 patients (18%) first dose 
was considered a low dose, 
and 474 (82%) were considered 
a high dose, see Figure 2. Of 
the 102 patients whose first 
dose was low, 83 (81%) had a 
single dose and 19 (19%) had 
two or more doses. Of the 19 
low-dose patients who had 
a second dose, only 1 (5%) 
required a third dose. All re-
peat dosing of initial low-dose 
patients remained low.

Of the 474 patients whose first 
dose was considered high, 385 
(81%) received only one dose 

Figure 1. Ketamine administrations.
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and 89 (19%) received two or more dosages. Of the 89 second dosages, 81 (91%) remained 
a high-dose, while 8 (9%) received low-dose. Seven of the 89 second doses (8%) received a 
third dose. For the third doses, 6 of them were high doses for all three doses. The re-
maining third dose was high for the first dose but low for the second and third doses. 

Of the 102 patients whose first dose was low, 23 (23%) received a first dose of IM ket-
amine and 79 (77%) received a first dose of vascular ketamine, see Figure 3, 5. The first 
dose of patients initially receiving low-dose ketamine had a mean of 27.57 mg (SD=12.57 
mg) and a median of 25 mg (IQR 20-30mg). The second dose of patients initially receiv-
ing low-dose ketamine had a mean of 26.58 mg (SD=14.15 mg) and a median of 25 mg 
(IQR 17.5-32.5mg). The only third dose of a patient initially receiving low-dose ketamine 
was 15 mg. This is represented in Table 1 and is further broken out between IM and vas-
cular.

Of the 79 patients who received low-dose vascular ketamine 14 (18%) required a second 
dose. All 14 of these second doses were again a vascular route. None required a third 
dose. Of the 23 patients who received low-dose IM ketamine 5 (22%) received a second 
dose. Three of these (13%) were IM and 2 (9%) were vascular. One of the IM to vascular 
second doses required a third dose.

Of the 474 whose first dose was high, 343 (72%) received a first dose of IM ketamine, 129 
(27%) received a first dose of Vascular ketamine, and 2 (<1%) received a dose of ketamine 

Figure 2. Ketamine administrations.



55International Journal of Paramedicine – Number 8, October-December, 2024International Journal of Paramedicine – Number 8, October-December, 2024

Kruse: Cross-Sectional Analysis of Ketamine use in a Large Urban/Suburban AreaKruse: Cross-Sectional Analysis of Ketamine use in a Large Urban/Suburban Area

in the Other route, see Figure 4, 5. The first dose of patients initially receiving high-dose 
ketamine had a mean of 223.03 mg (SD=91.98 mg) and a median of 200 mg (IQR 200-
300mg). The second dose of patients initially receiving high-dose ketamine had a mean 
of 152.30 mg (SD=66.96 mg) and a median of 150 mg (IQR 100-200 mg). The third dose of 
patients initially receiving high-dose ketamine had a mean of 135.71 mg (SD=85.22 mg) 
and a median of 100 mg (IQR 100-150 mg). This is represented in Table 2 and is further 
broken out between IM and vascular.

Of the 129 patients who received 
high-dose vascular ketamine 23 
(18%) required a second dose. 22 
received a second dose via vascu-
lar access and one received a sec-
ond dose via IM. None required 
a third dose. Of the 343 patients 
who received high-dose IM ket-
amine 66 (19%) received a sec-
ond dose. 52 (79%) of the second 
doses were IM and 14 (21%) were 
vascular. Three of the 14 receiv-
ing first dose high-dose IM and 
second dose IV (21%) received a 
third does of vascular ketamine. 
Four of the 52 receiving first dose 
high-dose IM and second dose 
IM (8%) received a third dose of 
IM ketamine.

Figure 3. First dose of low-dose ketamine administrations by dosage.

Dose and 
Route

Mean SD Median IQR Mode
Count 
(%)

Low-Dose, all routes

1st dose 27.57 12.57 25 20-30 25 102

2nd dose 26.58 14.15 25 17.5-32.5 25 19

3rd dose 15 N/A 15 N/A 15 1

Low-Dose, IM

1st Dose 29.35 14.95 25 20-47.5 50 23 (23%)

2nd Dose 33.33 15.28 30 25-40 40 3

3rd Dose N/A N/A N/A N/A N/A 0

Low-Dose, Vascular

1st dose 27.06 11.84 25 20-25 25 79 (77%)

2nd dose 25.31 14.08 22.5 15-27.5 25 16*

3rd dose 15 N/A 15 N/A 15 1̂

* Two of these 16 second dose vascular route

^ First dose was IM but second dose was low-dose vascular ketamine 

Table 1. Low-dose statistics.
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Overall, Injury was the most common primary impression for the 576 patients receiv-
ing ketamine, 105 patients (18%), see Table 3. This was followed by Psychiatric Issues (79 
[14%]), Toxic Ingestion (69 [12%]), Altered mental status (69 [12%]), Pain (60 [10%]), and 
Delirium (47[8%]). For the 474 High-dose ketamine patients, the rankings for primary 
impression were similar to the total results: Injury (92 [19%]), Psychiatric Issues (77[16%]), 

Figure 4. First dose of high-dose ketamine administrations by dosage.

Figure 5. First dose ketamine administrations by route.
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Toxic Ingestion (69 [15%]), Al-
tered mental status (66 [14%]), 
Delirium (46 [10%]), Pain (25 
[5%]). For 102 low-dose ketamine 
patients, the most primary 
impression was Pain (35 [34%]). 
Next was Respiratory Distress 
(21 [21%]), followed by Injury (13 
[13%], and then Burn (7 [7%]).

The second dose and third dose 
were also considered in evalu-
ating the primary impression. 
89 patients (19%) of those who 
received a first dose of high-dose 
ketamine required a second 
dose. The most common prima-
ry impression for repeated doses 
of those receiving high-dose 
was Injury (21 [24%]), Psychiatric 
Issues (15[17%]), Delirium (13 
[15%]), Toxic Ingestion (12 [13%]), Altered mental 
status (10 [11%]). 19 patients (19%) of those who 
received a first dose of low-dose ketamine re-
quired a second dose. The most common prima-
ry impression for repeated doses of those receiv-
ing low-dose was Pain (8 [42%]), Injury (5[26%]), 
Burn (3 [16%]), and Altered mental status (2 
[11%]). The only third dose with initial dose low-
dose IM was for knee pain. There were 7 third 
doses for initial dose high-dose ketamine. All 7 
were initially an IM dose. Three were IM first, 
vascular second, and vascular third. These were 
for one episode of lower leg pain, and two psy-
chiatric. Four were IM for the first, second, and 
third doses. These were for primary impres-
sions of seizures/convulsions, toxic ingestion, 
burn, and psychiatric issues. 

In a secondary analysis, the day of the week 
ketamine was administered was evaluated, see 
Figure 6. Sunday had 109 (16%) administrations, Monday 96 (14%), Tuesday 108 (16%), 
Wednesday 105 (15%), Thursday 70 (10%), Friday 102 (15%), and Saturday 102 (15%), 
p=0.09. The time ketamine was administered was grouped into two-hour time buckets 
starting at midnight, see Figure 7. The 0600 to 0759 bucket had the least administrations 
(26 [4%]) while 1600 to 1759 had the most (77 [11%]), p<0.05. 

Dose and 
Route

Mean SD Median IQR Mode
Count 
(%)

High-Dose, all routes

1st dose 223.03 91.98 200 200-300 200 474

2nd dose 152.30 66.96 150 100-200 100 89

3rd dose 135.71 85.22 100 100-150 100 7

High-Dose, IM

1st Dose 245.69 80.56 200 200-300 200 343 (72%)

2nd Dose 171.70 56.76 200 100-200 200 53*

3rd Dose 175 95.74 150 100-200 100 4

High-Dose, Vascular

1st dose 162.75 94.21 150 100-200 100 129 (27%)

2nd dose 123.75 71.26 100 100-162.5 100 36^

3rd dose 83.33 28.87 100 75-100 100 3~

* One of the 53 was first dose vascular ketamine

^ 22 had first dose vascular ketamine and 14 had first dose IM ketamine

~ All three had first dose IM ketamine followed by 2nd and 3rd dose 
vascular ketamine

Table 2. High-dose statistics.

Primary Impression
All 
(%)

High 
(%)

Low 
(%)

Altered Mental Status 69 (12) 66 (14) 3 (3)

Asthma 6 (1) 0 (0) 6 (6)

Burn 22 (4) 15 (3) 7 (7)

Cardiac 8 (1) 5 (1) 3 (3)

Cardiac Arrest 21 (4) 19 (4) 2 (2)

Delirium 47 (8) 46 (10) 1 (1)

Hypotension 5 (1) 3 (1) 2 (2)

Injury 105 (18) 92 (19) 13 (13)

Pain 60 (10) 25 (5) 35 (34)

Psychiatric Issues 79 (14) 77 (16) 2 (2)

Respiratory Distress 36 (6) 15 (3) 21 (21)

Seizures/Convulsions 16 (3) 14 (3) 2 (2)

Sick Person 12 (2) 10 (2) 2 (2)

Toxic Ingestion 69 (12) 69 (15) 0 (0)

Other 21 (4) 18 (4) 3 (3)

Total 576 474 102

Table 3. Primary impression.
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DISCUSSION 

A study evaluating battlefield use of ketamine for pain found that 69%-100% of the time 
ketamine was administered via an IV (de Rocquigny et al., 2020). In our study, the first 
dose of low-dose ketamine was administered via an IV 77% of the time. The battlefield 
study did not differentiate between low-dose adjunct pain control and high-dose for 
severe pain as our protocol does. The study found a median total IV dose of 50mg (de 
Rocquigny et al., 2020). This is significantly higher than our first dose of low-dose vascu-
lar ketamine which had a median of 25mg. This is probably due to the local EMS pro-

Figure 6. Ketamine administrations by day of the week

Figure 7. Distribution of Ketamine administration by two-hour time bucket
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tocol splitting between low- and high-dose ketamine for pain and the battlefield study 
just looking at all doses. Unfortunately, most other studies evaluate low-dose ketamine 
in mg/kg or fixed mg dosing and are limited for comparison due to our lack of patient 
weight (Lee & Lee, 2016).

Our mean high-dose ketamine was lower than in other studies. A 2018 meta-analysis of 
ketamine for sedation found a mean dose of 315 mg IM ketamine and a mean IV dos-
ing of 150mg (Mankowitz et al., 2018). Their IM dose was higher than our first dose of 
high-dose IM ketamine (246mg) but their IV dose was similar to ours (163mg). If we look 
at our first dose of high-dose ketamine, they don’t necessarily match our protocols. An 
average 163mg dose at 2mg /kg IV by protocol would mean the patient is approximate-
ly 81.5kg or 180 lbs. This would be reasonable since the mean body mass of a person in 
North America is 80.7 kg (Walpole et al., 2012).

Looking at IM dosing, our mean high-dose of 246mg at 4mg/kg IM would result in 
a 61.5 kg person or 136 lbs. In 2014, 71% of YYY County, the county containing [City], 
[State], was considered overweight (39%) or obese (31%) based on body mass index (BMI) 
(Metropolitan Health District, 2017). This shows our agency was probably underdosing 
IM ketamine as per protocol. In 2021, the agency was required to call the Office of the 
Medical Director (OMD) for authorization and dosing of sedatives like midazolam or 
ketamine. This underdosing may also be an indication of various practice patterns of the 
physicians in OMD. This also shows that the paramedics were comfortable giving vari-
ous doses of ketamine for these indications and redosing if necessary. As a result of this 
study, the agency changed the protocol for agitation from 4mg/kg IM to 2-4mg/kg IM.

Overall, 19% of ketamine administrations required redosing. Broken down by dose, 19% 
of low-dose and 19% of high-dose ketamine required at least a second dose. Of those 
receiving low-dose ketamine, 18% who received vascular ketamine and 22% of those 
receiving IM ketamine required redosing. Of those receiving high-dose ketamine, 18% 
who received vascular ketamine and 19% of those receiving IM ketamine required re-
dosing. This is similar to Cunningham et al who showed that 21% of patients who re-
ceived 3.0 mg/kg IM ketamine for sedation required redosing (Cunningham et al., 2021).

Our study had 1% of patients requiring ketamine required three doses and no one re-
quired a fourth dose. Broken down by dose, 1% of low-dose and 1% of high-dose ket-
amine required a third dose. Of the 8 patients requiring 3 doses, 7 started as high-dose 
ketamine and one was low-dose. For the high-dose ketamine, 4 had all three doses as IM 
and 3 had the first dose as IM and the remaining two as IV. The most common reason 
for three doses was Psychiatric issues (3/8 patients). It is unknown if these were for con-
tinued agitation, continued pain, or if these patients were intubated and required addi-
tional sedation. Further research will be needed to better evaluate needs for redosing but 
our study shows that almost one-fifth of patients required a second dose regardless of 
the route or dose and 1% required a third. 

For primary impressions, the results between high- and low-dose ketamine were dif-
ferent, as expected. High-dose ketamine was used for sedation so altered mental status, 
toxic ingestion, and psychiatric issues were common complaints. Low-dose ketamine per 
protocol is for pain or respiratory distress. The most common primary impressions were 
therefore Pain, Injury and Respiratory Distress for low-dose ketamine. 



60International Journal of Paramedicine – Number 8, October-December, 2024International Journal of Paramedicine – Number 8, October-December, 2024

Kruse: Cross-Sectional Analysis of Ketamine use in a Large Urban/Suburban AreaKruse: Cross-Sectional Analysis of Ketamine use in a Large Urban/Suburban Area

Our secondary outcomes evaluated the day of the week and time of administration. 
There were no significant differences in the day of the week ketamine was given. For the 
time of day, the least ketamine was given in the early morning. This is expected as most 
people are sleeping during those hours. The least given was from 0600 to 0759. The EMS 
crews shift change is at 0700 so it was expected to have fewer medications given during 
this time. 

LIMITATIONS

The main limitations impacting generalizability in our study were the lack of relevant 
data and the retrospective nature of this study. The data set did not have the patient’s 
weight, so we could not determine the dosage in mg/kg. Because of this, the 60mg cut-
off was calculated using a 300 kg (661lb) weight at 0.2mg/kg. The data also did not have 
follow-up data to analyze outcomes. We were unable to evaluate any side effects or com-
plications in our cross-sectional analysis.

Another limitation is that this study did not evaluate the demographics of patients re-
ceiving ketamine. Khatri et al showed that Black patients were 1.63 times more likely to 
be chemically sedated than non-Hispanic white patients (2022). Hispanic patients were 
also sedated more than non-Hispanic patients but this was not statistically significant 
(Khatri et al., 2022). Black patients are also under-treated with pain medication (Hoffman 
et al., 2016). Without demographic information, we are unable to make a comparison to 
our dataset. 

Finally, we did not know the exact reason for the administration of the ketamine in our 
study. We had the “primary impression” but this may or may not have been the reason 
for administration. For example, burn patients may have been given ketamine for pain or 
they may have been given ketamine for RSI. 

CONCLUSIONS

In our large urban/suburban Fire-based EMS systems, there were almost 700 adminis-
trations of ketamine. The majority of patients were given high-dose ketamine with the 
high-dose ketamine predominantly being given IM. Low-dose ketamine was mainly 
given IV. Almost 20% of patients required a second dose of ketamine regardless of initial 
route or dose and 1% required a third. There were no significant differences in ketamine 
dosage by day of the week. Ketamine was given less in the early morning and more in 
the afternoon/evening.
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ABSTRACT 

Introduction: Medical retrieval services play a key role in the transportation of 
unwell patients from remote communities across Australia. Decision to retrieve 
a patient from a remote community is dependent on unique characteristics of re-
mote locations and thus different to urban and rural retrievals. The study aims 
to explore various factors that affect medical practitioner decisions to retrieve 
patients from remote central Australian communities.

Methods: Semi-structured interviews were conducted with 36 staff involved in 
medical retrieval processes in central Australia. The data collection and analyses 
were part of a broader study evaluating a newly implemented medical retrieval 
model in central Australia.  All interviews were recorded and transcribed. Tran-
scripts were co-coded inductively by two researchers using NVivo software. 
Similar codes were grouped into themes, one of which related to the range of 
factors that affect decisions to retrieve a patient or request a retrieval, which is 
the focus of this paper.

Results: Decision-making about who, when, and how to retrieve patients was 
complex and involved trade-offs. The severity of patient illness, resource avail-
ability (e.g., transport infrastructure, remote area staff workload, and fatigue), 
the skills, experience, and relationships of primary health care and medical 
retrieval staff with the community, the strength of primary health care systems 
in remote communities, specific primary health care and retrieval policies, and 
innovations in disease prevention and management influenced medical retrieval 
decisions.

Conclusion: It is critical to understand that both general and contextual factors 
unique to remote communities affect medical retrieval decisions. Decisions are 
highly complex and necessitate trade-offs, frequently related to resource scarcity, 
which are somewhat different from those of urban retrieval services. Resource 
allocation in the context of providing retrieval services for remote popula-
tions must account for differences in burden of disease, cultural requirements, 
workforce characteristics, and overall access to health care compared to urban 
populations.
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INTRODUCTION

Compared to their urban counterparts, remote residents in Australia have poorer health 
and limited access to many health services, which in part are a result of health work-
force shortages and maldistribution, as well as geographical isolation (Humphreys et al., 
2008; Hussain et al., 2015). Medical retrieval services play a key role in the transportation 
of acutely unwell patients from remote communities, patient repatriation back to their 
country following hospital admissions and inter-hospital transfer for those requiring a 
higher level of care. Retrieval decisions (who to retrieve, when to retrieve, and how to re-
trieve) have been linked to referrer factors (referrer’s skill in diagnosis and resuscitation, 
and resources available within the referring facility); patient factors (urgency of transfer, 
socio-economic and cultural factors and willingness to be retrieved, weight and mobility 
of the patient); characteristics of the retrieval team (skilled human resources and equip-
ment available); characteristics of the retrieving hospital (capacity to manage referral); 
aviation factors (distance, weather, terrain); and logistical factors (competing demand on 
resources, availability of fixed wing or rotary aircraft or ground transport, safe working 
hours for retrieval crew) (Danne, 2003; Ramadas et al., 2016). However, the geographical 
scope of this body of literature is general in nature, applying largely to rural and urban 
retrievals in Australia. The extant literature, therefore, lacks detail about how factors af-
fecting decision-making in a remote retrieval context may differ from those in rural and 
urban areas.

Recent reviews have highlighted a dearth of literature describing the effectiveness of 
structures and processes of remote medical retrieval systems in producing desired out-
comes (Edwards et al., 2021; Mathew et al., 2022). In this study, we hypothesize that the 
context from which remote patients are being retrieved will influence decisions about 
who, when, and how to retrieve these patients. We contend that remote central Australia 
presents a markedly different context for medical retrievals compared to rural and urban 
locations due to – 

	� its vast size, geographical remoteness, and sparsity of populations (only 2% of the 
Australian population reside in remote and very remote areas, with population 
densities of only 0.07 people per km2 in remote regions such as central Australia 
compared to 33,500 people per km2 in urban centers such as Melbourne CBD 
(Australian Bureau of Statistics, 2023));

	� the proportionally large First Nations population (First Nations people represent 
more than 60% of the population that live in remote or very remote areas (Aus-
tralian Institute of Health and Welfare, 2014)) and their high health needs (First 
Nations Australians experience a burden of disease that is 2.3 times the rate of 
non-Indigenous Australians (Australian Institute of Health and Welfare, 2016)); 

	� extremely high health workforce turnover (Annual turnover rates of nurses work-
ing in remote clinics were found to be 148% (Wakerman et al., 2019)); and 

	� the importance and necessity of ensuring culturally safe health services (De Zilva 
et al., 2021). A lack of attention in the retrieval literature to the cultural factors 
can be inferred from the absence of staff cultural awareness training indicators 
amongst the entire body of literature reporting outcome measures related to the 
quality of air ambulance services. (Edwards et al., 2021)  Affirming this gap is 
further evidenced by recent empirical research from central Australia exploring 
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patients’ retrieval journeys, which highlighted the need for improved patient sat-
isfaction and cultural safety practices. (Lankin et al., 2023a)

In light of the stark differences between remote and urban/rural contexts for health 
service delivery, it is pertinent to address identified gaps in the available literature relat-
ed to retrieval from remote First Nations settings, taking into account the unique cir-
cumstances of remote Australia that are likely to affect medical practitioners’ decisions 
to retrieve patients. This paper aims to explore the key influences on medical retrieval 
decision-making (i.e. who to retrieve, when to retrieve, and how to retrieve) in remote 
central Australia. 

METHODS

Setting

The Central Australian retrieval service provides emergency retrieval services to more 
than fifty remote communities covering a multi-jurisdictional region and a population 
of almost 50,000 people dispersed across an area of 1.4 million km2, roughly the size of 
France and Germany combined. The retrieval service undertakes around 2000 retriev-
als per year, the majority (>80%) of which are First Nations people (Johnson et al., 2022). 
The service retrieves patients largely from remote communities and cattle stations that 
are scattered around radii ranging from 10 to 500km from two regional hospitals. In-
ter-hospital transfers are also provided between regional and urban tertiary hospitals. 
Accessibility of some remote communities is difficult due to large sections of unsealed 
roads, seasonal road closures, limited transport services, and limited availability of 
telecommunication services (Infrastructure Partnerships Australia, 2022). Remote com-
munities have primary health care (PHC) centers (remote clinics) usually managed by 
remote area nurses (RANs). Remote Health staff can seek real-time professional support 
via a telehealth support system that includes a medical retrieval and consultation center 
(MRaCC) for emergency calls (staffed around the clock by doctors with advanced critical 
care skills) and a remote outreach consultation center (ROCC) for PHC support (staffed 
by general practitioner’s (GPs) during usual weekday business hours and after hours by 
MRaCC consultants) (Russell et al., 2023).

Recruitment of Participants

Most participants were recruited through an online survey conducted as part of a broad-
er study evaluating the new MRaCC/ROCC retrieval service model implemented in cen-
tral Australia in 2018 (Green et al., 2022). Electronic links to this survey were distributed 
via usual electronic communication channels used by the central Australian government 
and non-government health services. Survey participants who registered their inter-
est for a follow-up interview were contacted by one of the research team members and 
invited to an interview. Additionally, four participants were recruited using a snowball-
ing approach, whereby other participants recommended the study to them. Participants 
included - air and ground medical transport staff, specialists from the Central Australian 
hospitals, medical retrieval consultants, RANs, and GPs who provided PHC advice to 
RANs working in the remote clinics of Central Australia.
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Data and Analysis

Semi-structured interviews were conducted between April and August 2020, during 
which period there was an Australia-wide lockdown to reduce COVID-19 transmission. 
All interviews, except three, were conducted via telephone. Of those three, two were 
completed via Zoom, and one was completed face-to-face. The average interview length 
was 45 minutes. Interviews (n=36) were conducted till data saturation was reached. With 
the permission of each participant, all interviews were audio recorded. Audio recordings 
of the interviews were professionally transcribed verbatim.  All transcriptions were ana-
lyzed thematically, using reflective induction to identify themes and subthemes (Braun & 
Clarke, 2006). Coding was done using NVivo-12 software. Three co-authors coded three 
transcripts each and independently created an initial set of themes and sub-themes, 
which were then discussed to ensure agreement on the initial themes. The remaining 
interviews were co-coded by two researchers. Subsequent discussions among the two 
coding researchers clarified minor points of difference and allowed for agreement to be 
reached on the final labeling of themes and sub-themes. The interview protocol covered 
questions designed for the broader study evaluating the efficiency, timeliness, cost and 
cost-effectiveness of the new MRaCC/ROCC model implemented in central Australia 
compared to the previous retrieval model. Participants were asked to describe the new 
and previous retrieval models, how they worked, and differences between them, and in-
stances where retrievals didn’t go smoothly.  In addition to the content related to the new 
retrieval model’s effectiveness, timeliness, and benefits, which has been published else-
where, (Fitts et al., 2024 forthcoming; Green et al., 2022; Russell et al., 2023) participant 
responses also included content related to the key factors that affect decisions to retrieve 
a patient or request a retrieval, which is the focus of this paper.

Ethics Approval

The project was approved by the Central Australian Human Research Ethics Committee 
(CA-19-3320).

RESULTS

Five themes emerged, which were related to the key factors that affect retrieval decision 
making in the remote Australian context (see thematic diagram Figure 1): 

Physical Infrastructure Available

This theme refers to how the availability of transport infrastructure, telehealth facilities 
and capability, as well as patients’ access to the necessary infrastructure to care for them-
selves in the community influences a retrieval consultant’s decisions to retrieve a patient.

Transport Infrastructure

Retrieval staff perceived the allocation of transport infrastructure to be more challenging 
than in urban settings. For instance, staff highlighted that the central Australian med-
ical retrieval service does not have a medical retrieval helicopter and a limited number 
of fixed wing assets. Staff often had to consider trade-offs between having aeromedical 
transport assets engaged in planned long distance tasks such as inter-hospital transfers 
and ensuring aeromedical transport assets were available to respond to new or existing 
emergencies arising in very remote communities.
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“For places …that are reasonably close [to a hospital]… tasking a plane … should try and avoid it, 
because I would rather keep the plane ... for somewhere more distant, too.” (MRaCC/ROCC staff 
member)

This included the need to monitor cases that could potentially worsen (e.g., potential cas-
es of preterm labor reported by clinic staff) or to respond to anticipated emergencies (e.g., 
a major sporting or community event happening in a community). 

“… [If I] know that something significant is going on, and I know that the plane is about to take off 
to do some sort of lower acuity task, I will ring comms (in charge of plane tasking) and say, hold 
the plane at the hangar, we may have something much more urgent coming through, just don't 
send it, just wait.”  (MRaCC/ROCC staff member)

Other transport infrastructure considered important for influencing retrieval decision 
making included road accessibility (e.g. road surface and condition), availability of an 
airstrip in the community, and airstrip infrastructure such as airstrip lighting (e.g., suit-
ability for nighttime landing). 

Weather and environmental conditions were also perceived as important considerations 
in decisions about retrieving a patient.  Poor weather and occurrences of extreme envi-
ronmental events such as bushfires created hazards that often prevented plans for land-
ing and successful retrieval. In these instances, decisions to retrieve patients either later 
or earlier would ideally be informed by weather or environmental warnings:

“There’s been a situation about three or four months ago, when a night evacuation [was required], 
a plane flew out, circled around, visibility was too poor because of smoke and so they had to leave.”  
(RAN)

Figure 1. Diagram describing themes.
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Telehealth Infrastructure

Many, though not all, remote PHC clinics in Central Australia have video cameras that 
MRaCC consultants use to visually examine patients during emergencies. Retrieval and 
remote clinic staff perceived telehealth (with video) as providing additional useful in-
formation to inform decisions about whether a patient needed to be retrieved. Cameras 
that could be controlled by MRaCC staff – for example, to zoom in on different parts of a 
patient’s body – were considered especially useful. In specific examples mentioned, both 
retrieval and remote clinic staff perceived that the use of video cameras for pediatric 
consultations enabled MRaCC consultants to make a more informed clinical judgment 
about how sick a child was, and the additional clinical information influenced retrieval 
staff decisions regarding retrieval:

“You will be on the fence as to whether a child needs to be retrieved or not, and then from the de-
scription you're getting over the phone, and then you put the job on tele-health and you're like, oh 
wow, this kid's actually a lot ... like from what the ... you know, they're a lot different to how, either 
better or worse” (MRaCC/ROCC staff member)

Retrieval decisions were also influenced by how recently patients had seen a health pro-
fessional (face to face or via telehealth) and what level of information was available about 
patients’ medical conditions and accessible in their medical records. The availability of 
high level, recent data informed the consultants’ decision not to retrieve certain patients:

“It was really useful to know that they [patient referred for retrieval] had just had a specialist 
consult three days earlier.  I feel like those are the sort of things that are enabling less retrievals to 
occur.”  (MRaCC/ROCC staff member)

Human Resource Availability

This theme discusses how the availability of staff – PHC staff in remote clinics and re-
trieval crews – affects medical retrieval decisions regarding patients in remote areas.

RAN Fatigue

Staff who worked in both urban and remote retrieval services pointed out that decisions 
about retrieving remote patients were not only based on the severity of patients’ illness-
es but also needed to consider remote PHC human resourcing capacity and capability 
to care for unwell patients in their community.  Participants, particularly those working 
in remote communities, described limitations in the capacity of staff working in remote 
PHC clinics to care for and monitor acutely unwell patients, especially overnight, includ-
ing when awaiting a night retrieval:

“…if the nurses are exhausted and working short-staffed, you’re risking patient care … you might 
be risking a community.” (RAN) 

The necessity to limit ‘RAN fatigue’ was perceived as an important factor affecting re-
trieval consultants’ decisions to retrieve patients from remote communities.

Tasking Retrieval Crews

Some retrievals from remote communities have specific crew requirements. For example, 
requiring crew members of a particular gender for cultural safety reasons.  Accommo-
dating such retrieval crew requirements could depend on the availability of a culturally 
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appropriate retrieval crew within an acceptable time frame relative to the patient’s condi-
tion:

“… it might be a cultural issue where they only want to have a female crew.  That's like, all right, 
cool, I'll get this crew back from their job and then you can have them to go see this patient.” 
(MRaCC/ROCC staff member)

Another factor to consider when tasking retrievals is ensuring that retrievals are com-
pleted within rostered shifts and in accordance with the aviation industry’s safety proto-
cols for air medical retrieval crews. Staff from road and air medical retrieval participant 
groups both provided specific examples of where low acuity retrievals were requested 
shortly before a retrieval team’s shift ended. In such cases, low acuity retrievals were 
scheduled for the next shift with a fresh retrieval crew: 

“…a case comes in for a low acuity retrieval at four in the morning, which is two hours before the 
end of a 12-hour shift for crew, so it's considered a moderate risk for us to go ahead and do that 
retrieval.  So a conversation with the MRaCC would be to hold that off until six when a fresh crew 
starts and send them out on a retrieval.” (Staff member from road/air retrieval service)

Support to Recognize Acute Illness

This theme relates to how the tools used and processes followed in PHC settings support 
staff in recognizing when patients are acutely unwell and how these factors guide re-
trieval decision-making.  

Point of Care Testing and Support From GPs

From a remote clinic staff member’s perspective, the presence of a strong PHC deliv-
ery system with clear processes and guidelines for determining the severity of patient 
illnesses assists with communicating the severity of patient conditions to retrieval con-
sultants. RANs acknowledged the importance of ongoing and strong support from GPs 
(face-to-face or via ROCC’s telehealth unit) in subacute cases where staff weren’t certain 
about a patient’s health condition. GP support, particularly face-to-face consultations in 
the community was perceived as medical education opportunities, which contributed 
to improved medical skills of RANs, equipping them to decide when to seek medical 
retrieval support from MRaCC.

“There are educational opportunities, you know so while the GP’s are out there [in the communi-
ty], they are teaching the RANs, every person they see together is a teaching opportunity and a 
teachable moment.”  (Hospital staff)

The use of point of care Testing (PoCT e.g., i-STAT testing) to test blood gases and cardi-
ac troponin and having ready access to specific medical equipment (e.g., electrocardio-
gram machines) also informs diagnoses and means that better information is available 
to support decision-making about managing and retrieving patients. This may include 
confirming or excluding the presence of potentially life-threatening conditions:

“We’ve got the i-STAT machine and we can do troponins.  So when someone has chest [pain] or 
high abdominal pain, we can exclude cardiac contributions.”  (RAN)
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Remote Early Warning Score (REWS)

The REW score, which is calculated by measuring temperature, pulse, respiratory rate, 
blood pressure, and oxygen saturation (Remote Primary Health Care Manuals, 2017) and 
used for the early detection of sick or deteriorating patients, supported remote clinic staff 
members to assess disease severity, and provided guidelines for the most appropriate 
referral pathway (emergency or PHC support) for further management according to the 
score. REW scores were described by both retrieval and remote PHC staff as being an 
important tool for informing timely decision-making about medical retrievals. 

Skills and Experience of Staff

This theme describes the skills and experience levels of remote clinicians initiating emer-
gency calls and the person/s receiving those calls.  

Critical Care Skills snd Professional Experience in Remote Communities

Remote clinic staff and retrieval staff both emphasized that it was particularly important 
that the first point of contact during emergencies were experienced and had a high level 
of critical care skills as these facilitated timely and appropriate decisions about whether 
an air medical retrieval was necessary or whether a patient could be safely managed in 
the community.

	 “I think that having people with lots of emergency experience in MRaCC taking that initial 
call, where they’re getting good initial management, so maybe they can be treated before they dete-
riorate.  I think our comfort level – for a lot of us – in managing things in the community, at least 
giving them a try for a day or two before flying people in, is possibly higher than clinicians that 
don’t have as much emergency care experience.” (MRaCC/ROCC staff member) 

Participants considered it important that MRaCC consultants had good knowledge of the 
context in which health care is provided in remote communities to inform appropriate 
medical retrieval decision making. Important contextual knowledge included how re-
mote clinics operate (e.g., operating hours and staffing profile), characteristics of patients 
(e.g., multiple chronic conditions), cultural requirements of patients and characteristics of 
specific remote locations (e.g. air strip availability). Retrieval staff who had professional 
experience working in remote communities were perceived to be better decision-makers 
than staff who weren’t as familiar with remote communities.

“The MRaCC staff that struggle more, probably have spent less time in community.” (MRaCC/
ROCC staff member) 

“…we’re not a 24-hour overnight service.  You know that we can’t sit in the clinic and wait eight 
hours for a plane.” (RAN)

Consistent with this, participants observed that locum staff who came from interstate 
to work in the medical retrieval center sometimes made sub-optimal retrieval decisions 
because they were unfamiliar with the remote context.

“.. locums, particularly people who just arrived from interstate, weren't in a position that they 
knew how to do that, so very often they would make a call on people who probably didn't need to 
be admitted.”  (Hospital staff member)
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Experience of PHC Staff 

Similarly, participants observed that the skills and experience of staff working in remote 
clinics also impacted retrieval decisions:

“The constant rotation of staff [remote area nurses] that may or may not have worked in commu-
nity before and may or may not know the specifics of a certain community, sometimes that might 
cause some, or has caused some issues” (MRaCC/ROCC staff member) 

Factors such as limited remote health experience of some nursing agency staff (short-
term staff sourced from recruitment agencies), perceptions about the strength of rela-
tionships between remote staff and their patients, presence of many new remote clinic 
staff, and retrieval staff member’s confidence in the ability of remote clinic staff members 
to manage situations affect medical retrieval decisions. Retrieval and remote clinic staff 
particularly stressed the importance of established relationships between patients and 
remote clinicians because knowledge of patients’ individual health histories and social 
circumstances (e.g., family support available, housing and overcrowding issues in the 
community) were often important factors in determining whether a patient needed to be 
retrieved.

“You could always get [more information] from a nurse that’s been with the community for 15 
years and who knows the patients and the families and the social challenges that exist in that 
community…. If something was to happen, they would just know the different strategies to greatly 
assist us, so easiest to deal with someone who knows the talk, rather than [from staff who are on 
their] first day.” (MRaCC/ROCC staff member) 

Transmission of Potentially Lethal Infectious Diseases

Seasonal variations in disease epidemiology and the availability of innovative therapies 
or measures to prevent and manage disease were linked by participants to different 
medical retrieval decisions. 

Keeping Patients Within the Community to Control the Spread of Infection 

In the early phase of the COVID-19 pandemic, noting the high disease burden and poor 
socio-economic situations prevalent in remote Australia, health services and other ser-
vice providers worked to keep remote Aboriginal populations safe from COVID-19. 
(Parliament of Australia, 2020)  As illustrated by the quote below, most participants (pre-
COVID-19 vaccine period) mentioned that there was an increased imperative to manage 
patients in remote communities where possible rather than evacuating them to hospitals, 
which increased the risk of hospital-acquired COVID-19 infection:

“.. if we can manage someone in a remote community you shouldn’t be bringing them to [town 
name] and exposing them to [COVID-19] risk.” (MRaCC/ROCC staff member)

Retrieving Patients to Control the Spread of Infection in the Community

Participants recollected specific policies or health initiatives introduced in relation to 
managing infectious diseases that also affected retrieval decisions. For example, follow-
ing a 2017 meningococcal outbreak in central Australia (Department of Health, 2017), 
a policy was introduced requiring that all febrile children were retrieved during the 



73International Journal of Paramedicine – Number 8, October-December, 2024International Journal of Paramedicine – Number 8, October-December, 2024

Mathew: Factors that Influence Medical Retrieval Decisions in Remote Central AustraliaMathew: Factors that Influence Medical Retrieval Decisions in Remote Central Australia

outbreak because of the seriousness of the condition for children and the overcrowding 
in the community and associated risks of rapid spread. 

DISCUSSION

This is the first time to the authors’ knowledge that the factors influencing medical 
retrieval decisions in the context of sparsely populated remote locations have been pub-
lished in peer reviewed literature. These findings are, therefore, an important contribu-
tion to the extant retrieval literature, addressing significant gaps identified in two recent-
ly published literature reviews (Edwards et al., 2021; Mathew et al., 2022).

The study revealed that remote medical retrieval decisions are influenced by a range 
of referrer, patient, retrieval and transport factors, some of which they have in common 
with retrievals undertaken in other settings and others of which are likely to be different 
and may be most relevant for the remote Australian context of this study, as outlined in 
Table 1.

The study underscores the importance of having retrieval team members with high-level 
critical care skills (Russell et al., 2023), as well as contextual knowledge and experience 
in remote health service delivery. Remote Australia experiences extreme health profes-
sional shortages and turnover (Russell et al., 2017), which makes remote medical retrieval 
services dependent on interstate or international locums or agency nurses who may not 
have adequate contextual knowledge of specific remote communities, cultural and social 
circumstances of patients, the constrained environments in which remote clinics operate 
or the impacts of allocating specific retrieval infrastructure, all of which can affect ap-
propriate medical retrieval decision-making. For example, a contextual factor influenc-
ing experienced remote consultants’ retrieval decisions is whether the referring remote 
PHC centers have the human resources and skills to care for a patient within the com-
munity. Reliance on  RANs employed in a short-term (temporary) capacity (Wakerman 
et al., 2019) is sometimes associated with sub-optimal clinical and cultural skills and 
low confidence in managing patients in the relative professional and geographic isola-
tion in which they find themselves (Dunbar et al., 2019). For experienced RANs, heavy 
workloads limit their ability to care for seriously ill patients within a community while 
waiting for medical retrievals to occur. In these circumstances, some medical retrieval 
decisions may be completely different from what otherwise might occur in urban and 
rural contexts. Workforce instability and heavy workloads, including amongst MRaCC, 
ROCC, and remote health staff, can thus make a considerable contribution to the number 
of avoidable retrievals and also affect the appropriateness of retrievals in remote Austra-
lia. Strong professional relationships, developed over time between longer-term retrieval 
and remote PHC staff, provide opportunities for each health professional to better know 
each other’s abilities and resource constraints (e.g., RAN fatigue), which can more read-
ily be considered when making retrieval decisions. Solutions to remote PHC workforce 
instability, presented in more detail elsewhere, include strengthening remote health 
training pathways, ensuring a supportive and adequately resourced work experience, 
and providing appropriate personal and professional support (refs e.g. Wakerman et al. 
2019; Russell et al. 2021).

Another key finding was that the decision to retrieve a patient at a particular time de-
pended on the availability of scarce retrieval transport resources – these being retriev-
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al aircraft or ambulances (Danne, 2003) and appropriate human resources making up 
the retrieval teams. While resourcing can be a challenge for urban medical retrievals, 
it is particularly difficult and different in remote contexts as retrieval services need to 
balance the utilization of the limited resources with the acuity of cases that emerge in 
remote communities, inter hospital transfers and specific social and cultural needs of the 
patients. Because remote retrievals generally occur over large distances, once resources 
are allocated, it may be many hours before they are next available. Prioritization of emer-

Type of 
factor

General 
factors 

Important contextual factors in remote Central Australia
Relevant themes that de-
scribe contextual factors

Referrer 
factors

Refer-
rers’ 
skill and 
resources 
available

	� Usually the referrer is a Remote Area Nurse (RAN) and a doctor is 
not physically present with the patient. 

	� Emergency and PHC professional support for referrers are accessed 
via separate telehealth referral systems (MRaCC and ROCC, respec-
tively).  

	� Telehealth audiovisual infrastructure and connectivity is variable 
between clinics and often unreliable, especially across different 
jurisdictions. 

	� Limited workforce capacity within PHC clinics to provide after-
hours care for sick patients without compromising functioning of 
clinics during the day.

	� Access to advanced medical equipment and Point of Care Testing 
capability are limited in some remote communities.

	� Workforce instability is extremely high, which impact on referrer’s 
relationships with community, relevant clinical skills and organiza-
tional knowledge.

	� Experienced PHC staff
	� Point of care testing and 

support from GPs
	� Telehealth infrastructure
	� RAN fatigue
	� Remote Early Warning 

Score

Patient 
factors

So-
cio-eco-
nomic & 
cultural 
factors

	� Greater hesitancy to seek health care and hence greater need to 
develop trusting relationships between patients and health profes-
sionals.

	� Frequently high levels of poverty with limited access to basic 
personal health care infrastructure (eg. Smartphone, refrigerator, 
running water).

	� Cultural determinants of health including holistic view of health 
and wellbeing, preferences to be treated by same sex health pro-
fessionals, role of family in decision making and meeting cultural 
obligations.

	� Overcrowding of houses and inadequate housing and implications 
for care.

	� Critical care skills and 
professional experience in 
remote communities

	� Experience of PHC staff
	� Keeping patients within 

the community to control 
spread of infection

	� Retrieving patients to 
control spread of infection 
in community

Retrieval 
team

Skilled 
human 
resources

	� Dependence on short term staff in remote clinics means staff may 
not have established relationships with a patient.

	� Retrieval team members require contextual knowledge of how 
remote clinics operate and cultural aspects of health service utili-
zation. 

	� Tasking of assets accounts for longer duration of tasks due to dis-
tances involved and duration of crew shifts.

	� Experience of PHC staf

Retrieval 
hospital

Clinical 
capabil-
ity

	� Two regional hospitals with limited subspecialty services. Patients 
may require transfer to a tertiary hospital 1500km away for defini-
tive care

	� Transport infrastructure

Retrieval 
transport 
factors

Distance 	� Distances impact on optimal transport mode. Communities are 
located 10-500km away from the regional hospitals.

	� Transport infrastructure
	� Tasking retrieval crews

Weather 	� Extreme weather events eg. floods, dust storms, smoke affect mode 
of transport and timing of retrieval. 	� Transport infrastructure

Aviation 
infra-
structure 
available

	� Aviation and ground infrastructure (e.g. night landing strips, un-
sealed roads requiring 4WD ambulance).

	� No rotary assets available for medical retrieval in central Australia.
	� Small number of fixed wing assets which cover vast geographical 

areas and provide a range of different functions (emergency trans-
port, repatriations, interhospital transfers).

	� Transport infrastructure

Road in-
frastruc-
ture

	� Condition of roads including safety for night-time driving with 
wildlife and road surface 	� Transport infrastructure

Table 1. General and contextual factors influencing medical retrieval.
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gency cases by remote medical retrieval services will be at the expense of lower priority 
patients (Gardiner et al., 2020) who may be experiencing one or more chronic conditions 
and needing inter-hospital transfers for specialist consultations. Remote communities of-
ten experience poor living environments caused by housing crisis, overcrowding issues 
(Lowell et al., 2018), and energy poverty that restricts people from accessing thermally 
comfortable houses (Race et al., 2016). These circumstances can affect people’s capacity to 
care for themselves within the community. While a doctor, nurse, or paramedic may be 
part of a retrieval crew depending on the acuity of the patient (Kennedy et al., 2017), the 
gender of crew members needs to be factored in some remote retrievals. The social and 
cultural circumstances of a patient are thus considered in a decision to medically retrieve 
a patient.  The deployment of a dedicated medical helicopter could address additional 
demand caused by the contextual factors that affect optimal retrieval decision-making 
for remote communities within a 200 km radius of Alice Springs (Loyd et al., 2023).

In this study, the decision not to retrieve a patient was positively linked to adequate PHC 
tools, well-staffed remote clinics, and dedicated PHC support for remote area nurses. 
There is mixed evidence on the impact of access to PHC services, effective chronic dis-
ease management, and preventive programs on the need to retrieve patients (Haren et 
al., 2015; Hussain et al., 2014; Lavoie et al., 2010; Moore & Kirby, 2015; Wieland & Aber-
nethy, 2023; Zhao et al., 2013). Point of Care Testing, availability of medical equipment, 
and sustained supply of medicines were important in this study. This is consistent with 
studies that have found that using PoCT devices by RANs changed the triage decision 
for 41% of patients (Spaeth et al., 2019; Spaeth et al., 2018). In terms of medical retrieval 
processes, the routine use of REWS allowed the early recognition of sick or deteriorating 
patients and thus also guided medical retrieval decisions (Remote Primary Health Care 
Manuals, 2017). Clinical information that was available in real time via video consulta-
tion also assisted with retrieval decisions. The effectiveness of video consultations has 
been linked to the quality and availability of telehealth infrastructure (including appro-
priate internet speeds) in remote clinics, staff confidence in using the technology, and 
patient preferences (Mathew et al., 2023), so more telehealth related investments could 
enable improved retrieval decisions.

The views of a range of staff involved in all aspects of a remote medical retrieval process 
have been included in this paper. Feedback from remote community members - users of 
the retrieval services has not been sought. A recent study on patient journeys found that 
the physical health needs, social, and cultural care needs of health service users in cen-
tral Australia are often overlooked during medical retrievals (Lankin et al., 2023a). From 
a provider point of view, it is thus important to provide adequate training for new to 
remote staff to ensure retrieval decisions do not overburden remote PHC staff, and cap-
tures the social and cultural health care requirements of First Nations patients. In terms 
of future research, this study highlights the need to work with retrieval service users, 
retrieval staff, and medical professionals to design contextual indicators to monitor and 
evaluate the effectiveness and efficiency of remote medical retrieval services. 

CONCLUSION

A range of workforce and infrastructure characteristics of the remote healthcare system 
and social and cultural circumstances of remote community patients impact the deci-
sions made by medical retrieval consultants to evacuate patients from remote Australia.  
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The rationale behind retrieval decisions for remote community patients may not always 
match that for urban patients. The adequacy of medical retrieval services for remote 
communities should consider the high burden of disease, cultural requirements, work-
force characteristics, and poorer access to health care and social circumstances compared 
to urban populations. The study highlights the need for dedicated investments and ade-
quate workforce training to ensure medical retrieval decisions are acceptable for remote 
patients and appropriate in remote circumstances.  The learnings of this study are poten-
tially translatable to other remote retrieval systems elsewhere in Australia and interna-
tionally, which may be servicing culturally and linguistically diverse populations.  
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ABSTRACT 

Purpose: The objective of this study was to examine the relationship between patient 
acuity and level of EMS care (ALS/BLS) adjusting for rurality and insurance. 

Methods: Data were obtained from the National Emergency Medical Services Informa-
tion System (NEMSIS) dataset for 2019. EMS responses (n = 4,375,568) were analyzed 
comparing patient acuity and CMS service level, advanced life support (ALS) vs 
basic life support (BLS), to assess for associations in acuity and CMS service level 
using logistic regression.

Results: Overall, there was a decreased odds of advanced life support service use at 
low acuity EMS responses (aOR = 0.457, 95% CI [0.454, 0.460]). Analysis exploring the 
interaction between CMS service level and rurality demonstrates an overall trend of 
decreasing odds of low acuity EMS responses among rural areas and BLS care (aOR 
= 0.492, 95% CI [0.486, 0.498]) and ALS care (aOR = 0.208, 95% CI [0.206, 0.210]). When 
analyzing trends among public versus all other insurance and rural versus urban 
settings, there were decreases in low acuity ALS care in the rural setting; ALS and 
public insurance (aOR = 0.469, 95% CI [0.465-0.472], p < 0.001), ALS and rural (aOR 
= 0.208, 95% CI [0.206, 0.210], p < 0.001) among low acuity responses. The results 
indicate that acuity and service level vary according to insurance and rurality. In 
the low acuity call type, we see decreased odds of ALS use compared to BLS use in 
those with public insurance compared to other insurance. There is also a geographic 
component to these results where the use of advance life support services declined 
with decreases in urbanicity. 

Discussion: These results potentially highlight that rural areas utilize less emergency 
medical response resources in low acuity responses. As such, EMS programs like 
community paramedicine, could be potentially effective interventions to close gaps 
in access to care for rural residents.

INTRODUCTION

Emergency medical care has a critical role in providing access to 
health care. Historically, emergency medical services (EMS) in 
the United States were created to transport ill or injured pa-
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tients to the nearest hospital facility and were poorly organized, unregulated, and root-
ed in businesses such as the funeral industry (West Virginia Department of Education, 
n.d. However, over time their role developed, and by the late 19th century, EMS were 
equipped with compact medical equipment to provide prehospital care and improve 
patient outcomes (Shah, 2006). In the 1960s, legislative action oversaw the standardiza-
tion of emergency medical services by geography, resulting in the development of the 
first statewide EMS program in Maryland (Shah, 2006). EMS responses now consist of six 
main areas, which are early detection, early reporting, early response, on scene care, care 
in transit, and transfer to definitive care (PFEMS, 2022). Taken together, these actions are 
meant to provide critically ill or injured patients with immediate medical care to prolong 
life.

Patient acuity in EMS response is as diverse as it is complex, representing the perceived 
severity measured subjectively by the responder (Shekhar & Blumen, 2021). The National 
EMS Core Content provides a framework of the knowledge and skills required for EMS 
clinicians to assess, diagnose, and manage patients (National Highway Traffic Safety 
Administration, 2005). Its guidelines divide severity of patient scenarios into three cat-
egories, based on the Model of Clinical Practice of Emergency Medicine: Critical, Emer-
gent, and Lower Acuity (Beeson et al., 2020; NHTSA, 2005). Acuity is determined by the 
responder based upon signs and symptoms of the illness or injury at the time of assess-
ment. Critical patients, according to this framework, have a high probability of mortality 
if immediate lifesaving intervention is not initiated, while those categorized as emergent 
have conditions which could progress with further complications without treatment, 
whereas lower acuity have a low probability of progression to more serious disease or 
complications (Beeson et al., 2020). While some conditions are easy to categorize as criti-
cal, for instance, an unresponsive patient, others are more subjective to responder biases 
and experience, and while acuity can dictate level of care, this relationship is not exclu-
sive (Shekhar & Blumen, 2021).

Importantly, not all EMS are equally credentialed to provide the same level of life sup-
port to communities. The differentiation of BLS and ALS services is vital, as access to 
these resources differs, even within the United States (McLaughlin et al., 2021). This is of 
serious public health concern, as an EMS response involving ALS services may permit 
use of tools or medications to improve patient-centered outcomes or care not available 
to BLS services. It is important to note that some states’ EMS agencies are required to 
license at the highest level of care they can guarantee to provide, which may understate 
the actual care able to be provided. Consequently, whether ALS services are used at a 
response or not does not accurately reflect on their availability (National Association of 
State EMS Officials, 2020).

In comparing settings, geographic differences typically result in urban EMS having 
shorter response, on scene, and transport times, higher survival rates, decreased mor-
bidity, and more clinicians and resources (Alanazy et al., 2019; Lerner & Moscati, 2001; 
Newgard et al., 2017). Disparity in the availability of resources could result in critically ill 
or injured patients within rural areas being transported to a hospital by EMS with only 
BLS credentialing, while EMS with ALS certification may respond in urban areas to low 
acuity situations. Previous research has examined disparities in the use of EMS in low 
acuity situations and found increasing use in vulnerable populations (Durant & Fahimi, 
2012). However, they did not examine level of EMS support utilized within low acuity re-
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sponses. There is a scarcity in the literature regarding disparities in frequency of basic or 
advanced life support services by EMS within differing levels of response acuity. Gaps in 
available research are further exacerbated when attempting to locate geographic differ-
ences in inequities in BLS and ALS services.

Previous studies have utilized prehospital databases such as the National Hospital Am-
bulatory Care Survey (NHAMCS) or the National Emergency Medical Services Informa-
tion System (NEMSIS) to better understand emergency department visits for low acuity 
EMS responses, reimbursement for low acuity EMS response, and disparities in use of 
EMS services among older adults (Alpert et al., 2017; Duong et al., 2017; Durant & Fahimi, 
2012). However, no study to our knowledge has described disparities in level of support 
provided during low versus all other acuity calls, or attempted to understand how they 
differ by rurality. This study has the potential to better inform policy and resource al-
location for placement of EMS services within differing regions of the U.S. The purpose 
of this study is to fill the gap in research surrounding use of ALS versus BLS services 
during EMS response at low acuity versus emergent and critical acuity responses.

METHODS

Data Source and Management

Data were obtained from the National Emergency Medical Services Information System 
(NEMSIS) 2019 data files. Briefly, NEMSIS is sponsored by the National Highway Traffic 
Safety Administration’s (NHTSA) Office of EMS which collects EMS data from 48 states 
and three U.S. territories to improve standardization, aggregation, and utilization of EMS 
events (National Emergency Medical Services Information System, 2020). In the 2019 data 
set, these data are de-identified, contain no protected health information, and are made 
up of reports from 34,302,737 EMS activations.

Study inclusion criteria consisted of 9-1-1 response to scenes from patients who were 
treated and/or transported as well as those who refused treatment and/or transport. 
Exclusion criteria comprised responses for interfacility, routine transfer, mutual aid, 
standby events, and public assistance. Exclusion criteria also included incidents which 
did not have a patient, for example “no patient found” entries and responses where the 
CMS service level (ALS/BLS), insurance, or initial acuity indicators were missing. CMS 
service level was used to elucidate level of care provided by EMS responders (ALS/BLS) 
and is defined in the NEMSIS extended data definitions as the service level provided 
for the encounter (NASEMSO, 2016). Lastly, a response was excluded if initial acuity was 
categorized as dead without resuscitation efforts, as they were inherently different and 
likely did not have a treatment or transport component.

The outcome for the study was the odds of a low acuity response compared to all other 
initial acuities among our study sample. Initial acuity is indicative of the severity of the 
EMS encounter and is defined by the Model of Clinical Practice of Emergency Medicine 
and reported in the National EMS Core Content (NHTSA, 2005). Initial acuity is strati-
fied into four categories (low, emergent, critical, and dead without resuscitation efforts). 
Low acuity calls have a low probability of progression to more serious disease, emer-
gent may progress in severity or complication with a high probability for mortality, and 
critical involves life threatening illness or injury with a high probability of mortality if 
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immediate intervention is not begun (NHTSA, 2005). Initial acuity was dichotomized as 
low initial acuity and all other acuities.

Covariates included CMS service level (level of treatment ALS or BLS), unit level (license 
level of responding unit ALS or BLS) age, sex at birth, insurance coverage, and urbanic-
ity. Age was colinear with insurance and so was excluded from the analysis. Insurance 
coverage was dichotomized to patients with or without public insurance. Race was not 
included in our analysis given it was missing in greater than 50% of the EMS responses 
in our analytic sample. Urbanicity of EMS response was captured to characterize geo-
graphic differences between acuity of calls and CMS services provided. Urbanicity in the 
NEMSIS dataset is based on the 2013 United States Department of Agriculture (USDA) 
influence codes which are divided into four categories: urban, suburban, rural, and 
wilderness (U.S. Department of Agriculture Economic Research Service, n.d.). These four 
categories were further dichotomized in our study to rural and non-rural.

Statistical Analysis

Logistic regression was con-
ducted to identify differences 
in the odds of a low acuity call 
by CMS service level, adjust-
ing for covariates in the model. 
Regression analyses were also 
conducted to investigate effect 
modification in CMS service 
level by rurality, patient insur-
ance coverage by rurality, and 
CMS service by patient insur-
ance coverage. Statistical signif-
icance was evaluated using 95% 
confidence intervals around 
estimated odds ratios. All data 
management and statistical 
analyses were conducted in R 
Studio (Version 1.3.959).

RESULTS

Overall, there were 2,821,072 
low acuity events and 1,434,956 
emergent and critical events 
within our NEMSIS study sam-
ple. Among low acuity events, 
72% received ALS care while 
28% received a BLS level of care. 
Among low acuity events the 
responding unit’s license level 
was BLS in 9% of responses 
and ALS in 91% of responses. 

Low Acuity 
N=2,812,072

Emergency and 
Critical Acuities 

N=1,434,956

Sex

Female 1502075 (53.4%) 730831 (50.9%)

Male 1309997 (46.6%) 704125 (49.1%)

Unit Level

BLS 395458 (14.1%) 131851 (9.2%)

ALS 2416614 (85.9%) 1303105 (90.8%)

Level of Care

BLS 782323 (27.8%) 216578 (15.1%)

ALS 2029749 (72.2%) 1218378 (84.9%)

Insurance

Non-Public Insurance 1927049 (68.5%) 972191 (67.8%)

Public Insurance 885023 (31.5%) 462765 (32.2%)

Rural

Non-Rural 2577529 (91.7%) 1216835 (84.8%)

Rural 234543 (8.3%) 218121 (15.2%)

Rural and Insurance

Non-Rural & Non-Public Insurance 1792869 (63.8%) 855353 (59.6%)

Non-Rural & Public Insurance 784660 (27.9%) 361482 (25.2%)

Rural & Non-Public Insurance 134180 (4.8%) 116838 (8.1%)

Rural & Public Insurance 100363 (3.6%) 101283 (7.1%)

Level of Care and Rural

BLS & Non-Rural 684857 (24.4%) 168008 (11.7%)

BLS & Rural 97466 (3.5%) 48570 (3.4%)

ALS & Non-Rural 1892672 (67.3%) 1048827 (73.1%)

ALS & Rural 137077 (4.9%) 169551 (11.8%)

Level of Care and Insurance

BLS & Non-Public Insurance 540944 (19.2%) 148989 (10.4%)

BLS & Public Insurance 241379 (8.6%) 67589 (4.7%)

ALS & Non-Public Insurance 1386105 (49.3%) 823202 (57.4%)

ALS & Public Insurance 643644 (22.9%) 395176 (27.5%)

Table 1. Characteristics of study population (NEMSIS, 2019).
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Among low acuity events, 32% involved 
patients with public insurance classifica-
tions (n = 885,023), 53% were female (n = 
1,502,075), and 92% were among urban 
geographic localities (n = 2,577,529). Low 
acuity complaints were identified to have 
statistically different distributions of insur-
ance, service level, gender, and urbanicity 
compared to emergent and critical acuity 
complaints. A comprehensive breakdown 
is presented in Table 1.

Multivariable logistic regression results are 
presented in Table 2. There was a signifi-
cantly lower odds of involvement in low 
acuity events for ALS services compared 
to BLS services (aOR = 0.457, 95% CI [0.454, 
0.460]). Low acuity events had a statistically 
lower odds of the responding unit being 
ALS licensed (aOR = 0.819, 95% CI [0.813, 
0.824]) compared to those which were 
licensed BLS. Low acuity events had a sta-
tistically lower odds of occurring in rural 
areas compared to emergent and critical acuity events (aOR = 0.459, 95% CI [0.457, 0.462]). 
Males had a statistically lower odds involvement in low acuity events than females (aOR 
= 0.909, 95% CI [0.905, 0.912]). Lastly, there was a statistically higher odds of a low acuity 
event involving someone with public insurance compared to all other insurance types 
(aOR = 1.015, 95% CI = [1.010,1.019]).

Interaction specific model results are displayed in Table 3. All models included adjust-
ment for patient sex at birth and responding unit level. There was a significantly lower 
odds of a low acuity event involving patients living in rural areas who had public in-
surance compared to those in non-rural areas without public insurance (aOR = 0.466, 
95% CI [0.462, 0.471]). Similarly, there were statistically lower odds of a low acuity event 
involving patients living in rural areas without public insurance compared to those in 
non-rural areas without public insurance (aOR = 0.542, 95% CI [0.538, 0.547]). Alternative-
ly, there was a statistically higher odds of a low acuity event involving a patient living 
in a non-rural area with public insurance compared to those in non-rural areas without 
public insurance (aOR = 1.029, 95% CI [1.025, 1.034]). When examining the interaction 
between CMS service level and insurance status, responses involving BLS care and 
patients with public insurance had statistically lower odds of involvement in low acui-
ty events compared to those receiving BLS care without public insurance (aOR = 0.978, 
95% CI [0.968, 0.988]). Similarly, responses involving ALS services had statistically lower 
odds of involvement in low acuity events for patients with public insurance (aOR = 0.469, 
95% CI [0.465, 0.472]) and for those without public insurance (aOR = 0.488, 95% CI [0.484, 
0.491]) compared to those receiving BLS care without public insurance. Lastly, for CMS 
service within rural versus non-rural areas, BLS service in rural areas had statistically 
lower odds of involvement in a low acuity event compared to BLS care in non-rural areas 

Covariate
Odds 
Ratios

CI p

Sex

Female 1

Male 0.909 *** [0.905, 0.912] < 0.001

Service Level

BLS 1

ALS 0.457 *** [0.454, 0.460] < 0.001

Unit Level

BLS 1

ALS 0.819 *** [0.813, 0.824] < 0.001

Insurance

Non-Public Insurance 1

Public Insurance 1.015 *** [1.010, 1.019] < 0.001

Rural

Not Rural 1

Rural 0.459 *** [0.457, 0.462] < 0.001

Table 2. Multivariable logistic regression for all 
acuity calls. Results display the odds ratios for 
probability of Low Acuity responses within 
different subgroups within the analysis.
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(aOR = 0.492, 95% CI [0.486, 0.498]). Like-
wise, there was statistically lower odds of 
involvement in a low acuity event for ALS 
care among rural (aOR = 0.208, 95% CI 
[0.206, 0.210]) and non-rural (aOR = 0.464, 
95% CI [0.461, 0.467]) compared to BLS care 
in non-rural areas.

DISCUSSION

The results indicate that patient acuity lev-
el, low acuity versus emergent and critical 
acuities, varied across insurance status and 
geography. Importantly, odds of low acuity 
involvement were lower for rural areas, 
among patients with public insurance, and 
responses involving ALS services. This 
study also highlights key interactions be-
tween these covariates which complicates 
direct inferences which can be drawn from 
the main effects. Importantly, we found 
that regardless of insurance status, there 
was a lower odds of a low acuity event in 
rural areas. This was not true for non-rural 
areas, where non-rural areas with public 
insurance had higher odds of low acuity 
events. This may be due to variation in so-
cio-economic status levels among non-rural 
versus rural areas. Previous studies have 
found differing impact of socio-economic 
status and vulnerability across rural and 
urban communities (Deziel et al., 2023; 
Eberhardt et al., 2002). This study high-
lights an important disparity among rural 
communities, who also experience longer 
than average travel times for primary care 
and limited access to medical specialties 
and hospitals (Iglehart, 2018).

Conversely, urban areas that likely have 
greater access to healthcare resources and 
public transportation, and probably have 
more ALS EMS resources available dis-
played increased odds of low acuity events. One potential explanation of our results is 
that with greater access to ALS care there could be over triage of care in the urban envi-
ronment whereas in the rural environment there is less access to ALS services. Interest-
ingly, in the urban setting those without public insurance exhibited a lower odds of low 
acuity response than those with public insurance whereas in the rural setting those with 
public insurance had a higher odds of low acuity events.

Covariate
Odds 
Ratios

CI p

Gender

Female 1

Male 0.901 *** [0.897, 0.904] < 0.001

Unit Level

BLS 1

ALS 0.611 *** [0.606, 0.615] < 0.001

Rural & Insurance

Non-Rural & 
Non-Public Insurance 1

Non-Rural & Public 
Insurance 1.029 *** [1.025, 1.034] < 0.001

Rural & Non-Public 
Insurance 0.542 *** [0.538, 0.547] < 0.001

Rural & Public Insur-
ance 0.466 *** [0.462, 0.471] < 0.001

Gender

Female 1

Male 0.908 *** [0.904, 0.912] < 0.001

Unit Level

BLS 1

ALS 0.819 *** [0.813, 0.825] < 0.001

EMS & Rural

BLS & Not Rural 1

BLS & Rural 0.492 *** [0.486, 0.498] < 0.001

ALS & Not Rural 0.464 *** [0.461, 0.467] < 0.001

ALS & Rural 0.208 *** [0.206, 0.210] < 0.001

Gender

Female 1

Male 0.909 *** [0.905, 0.913] < 0.001

Unit Level

Female 1

Male 0.811 *** [0.805, 0.817] < 0.001

EMS & Public Insurance

BLS & Not Pub Ins 1

BLS & Pub Ins 0.978 *** [0.968. 0.988] < 0.001

ALS & Not Pub Ins 0.488 *** [0.484, 0.491] < 0.001

ALS & Pub Ins 0.469 *** [0.465, 0.472] < 0.001

Table 3. Interaction logistic regression model 
results for odds of low acuity event by insurance, 
EMS and rurality.
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While the cross-sectional nature of these data prohibits a causal inference, the disparity 
in ALS vs BLS services and acuity of calls in rural areas could speak to the disparities in 
access to health care in rural versus urban settings. This is key as educational interven-
tions or additional studies could be designed to better understand disparities in EMS 
utilization.

These findings, though not causative, provide contextual support for additional research 
to elucidate the mechanisms for the disparities across the geographic and socioeconomic 
spectrum. Studies aimed at evaluating resource availability, allocation, and potential al-
ternatives would be appropriate. Potential outcomes include supporting programs aimed 
at reducing disparities in access to healthcare. These could include community paramed-
icine programs targeted to communities with reduced access to care and or assisting the 
reduction of EMS calls and hospital crowding in the urban environment. Finding ways 
to share resources in those areas with reduced access to care could also be a strategy to 
increase access to care and address rural disparities. One example may be for local hospi-
tals to partner with EMS agencies to bridge gaps in care.

Several limitations to our approach exist. First, while NEMSIS is a nationally represen-
tative sample of EMS responses, not every EMS agency or state participates. This bias 
has the potential to influence relationships found by geography as EMS responses are 
not evenly distributed within space (NASEMSO, 2020). Next, responses did not include 
a unique identifier for individual patients, which could result in a single patient having 
more than one entry. However, we attempted to mitigate this through our inclusion/
exclusion criteria. For example, exclusion of inter-facility transport reduces instances in 
which a patient is transported multiple times by EMS for the same encounter. It is im-
portant to keep in mind that NEMSIS is an encounter-based surveillance system and 
was not intended to be used for patient level analyses. Though defined in the National 
EMS Core Content, patient acuity is subjective to classification by the EMS practitioner 
which creates the potential of information bias such as over or under triage of patient 
acuity. This could also influence ALS versus BLS care where for example in an urban 
setting with only ALS providers, a low acuity response that may typically be completed 
with BLS resources was treated with ALS care. Though this is a limitation in our results, 
it also supports the possible disparity of EMS resources in these settings. Unit level is de-
fined by the NEMSIS data dictionary as the level an EMS unit/crew can provide regard-
less of patient need (NASEMSO, 2016). There may be instances where a unit is licensed as 
ALS but staffed by a BLS crew providing BLS care; however this situation is not discern-
able within this data set. Despite these limitations our study had several strengths. With 
4,247,028 EMS events our sample size was robust and is adequately powered. Our inclu-
sion of unit level, though with limitations, does hint at the potential availability of ALS 
resources within a response area. Importantly, this is the first nationally representative 
analysis of patient insurance status, geography, and EMS service level involvement by 
acuity of event in EMS response data.

CONCLUSIONS 

This research provides a national overview of the frequency of involvement for different 
insurance statuses, geographies, and patient demographics in low acuity events for 9-1-1 
responses. While we are unable to examine local neighborhood context for the rela-
tionships we observed, our study does address major gaps in the current public health 
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literature concerning urban-rural disparities in prehospital health care. In particular, 
this study addresses uncertainties with regard to how EMS service level availability is 
distributed within different geographic contexts and for a variety of patient populations. 
Future research is warranted to focus specifically on how the relationships identified 
here vary in geographic space and to examine resource utilization in differing EMS 
models. Methods, such as those applied within spatial epidemiology, could be particular-
ly useful in elucidating how these factors impact provision of care for patients across the 
United States rural-urban gradient.
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ABSTRACT

Background: Paramedics are Allied Health Professionals (AHPs), registered with 
the Health and Care Professions Council (HCPC). Part of this registration is 
the responsibility to conduct and record continuing professional development 
(CPD) with a sample of UK paramedics audited every two years as part of their 
reregistration process. Compared to other AHPs very little is known about 
paramedics’ engagement with CPD and how it affects them professionally. 

Methods: To understand the lived experiences of paramedics related to their CPD 
an Interpretative Phenomenological Analysis (IPA) was undertaken. Audio-re-
corded semi-structured interviews took place with registered paramedics 
working across healthcare. Interviews were professionally transcribed and 
analysed via thematic analysis related to IPA research.

Results: Seven interviews produced one overarching domain of Paramedics 
experiences of and attitudes towards CPD, developed from four themes created 
by a variety of subthemes. The four themes were: personal factors (individual 
motivations to conduct CPD), professional accountability (how CPD improves 
oneself and the profession), employer investment and support (how employers 
play their part in CPD facilitation), and Covid-19 (Covid-19s impact on CPD). 
Novel subthemes included CPD is a personal responsibility and Covid-19 
factors. 

Conclusions: Paramedics are faced with a plethora of factors impacting upon how 
and why they engage with CPD. Whilst many factors are shared the combina-
tion of factors are individual and personal to each paramedic. A more struc-
tured and integrated collaboration between paramedics, employers, regulators, 
and CPD providers could help promote facilitators and reduce barriers to CPD 
for paramedics, whilst also delivering focused CPD activities that improve the 
profession and registration requirements.

INTRODUCTION

Continuing Professional Development (CPD) is a mandatory 
requirement of registration for all healthcare professionals 
including paramedics in the United Kingdom (UK) (Karas 
et al., 2020), as well as paramedics across the globe includ-

mailto:barry.handyside%40scas.nhs.uk?subject=
https://doi.org/10.56068/LOSH9394
https://internationaljournalofparamedicine.com/index.php/ijop/article/view/3006
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ing Australia, New Zealand, and South Africa. The subject of CPD in relation to the 
paramedic profession has not been studied as in depth compared to other medical and 
Allied Health Professionals (AHPs) (Gould et al., 2007; Haywood et al., 2012; Hobbs et al., 
2021; Vazquez-Calatayud et al., 2021; Walter & Terry, 2021). Some international literature 
exists, beginning to explore this subject (Adefuye et al., 2020; Bryant et al., 2023; Gent, 
2016; Hobbs et al., 2021; Knox et al., 2014; Knox et al., 2015; Williams & Edlington, 2019), 
but no previous study specifically looking at the attitudes and experiences of paramedics 
regarding their CPD as part of a mature registration process has been conducted in the 
UK.

As of September 2021, there were 31,470 registered paramedics in the United Kingdom 
(UK) (Health and Care Professions Council [HCPC], 2021a). Paramedics reregister every 
two years, declaring their continuing abilities to meet a number of practice and personal 
competencies (HCPC, 2014a, 2016a, 2018, 2021a) though their CPD requirements are not 
as prescribed compared to other healthcare professions in the UK (Karas et al., 2020) or 
abroad (Paramedicine Board of Australia, 2018).

In the UK paramedics no longer work exclusively for ambulance trusts, having broad-
ened their employability and scopes of practice, and can be found working across a 
plethora of healthcare and industry settings (College of Paramedics, 2019). It is unknown 
if this expansion of the profession has had a positive or negative effect on CPD engage-
ment and how it relates to registration for the paramedic profession.

HCPC commissioned research (Illing et al., 2017; Silversides, 2015) into its CPD standards 
and audit processes have shown mixed understanding and feelings from AHPs regard-
ing HCPC processes and expectations, causing anxiety. Despite this only a handful (5 
out of 3161) of paramedics have had their registrations removed for failing a CPD audit 
since 2008 (HCPC, 2012, 2014b, 2016b; 2019, 2021b, 2023 Illing et al., 2017). The majority 
have occurred recently with no obvious reason(s) for this.

Further discourse surrounds CPD for healthcare professionals (Draper & Clark, 2007; 
Illing et al., 2017; Silversides, 2015), and extends to whether it is a professional responsi-
bility to meet registration organisation requirements, employees beliefs concerning how 
employers can provide and support CPD (Alsop, 2013; HCPC 2017; Illing et al., 2017), and, 
specifically for paramedics, the subjective guidelines provided to them by the HCPC 
compared to other healthcare professionals (Karas et al., 2020). Paramedics in the UK via 
the HCPC are not provided with specific CPD requirements in terms of time or activi-
ties, rather these are ‘suggested’. Compared to other healthcare professionals’ registration 
bodies such as the Nursing and midwifery Council (NMC), who stipulate 35 hours of 
CPD over 3 years with 20 hours spent within group learning and additional reflection 
required (Karas, et al., 2020), and the Paramedicine Board of Australia (2018) who require 
paramedics to complete 30 hours of CPD annually with 8 of these in interactive settings 
with other practitioners.

Despite the lack of prescription in terms of required CPD time and activity the paramed-
ic profession is meeting its requirements as a whole, but due to the limited focus on this 
area for the profession it would appear pertinent to understand in more depth the moti-
vations of paramedics regarding how / why they engage in CPD.
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METHODS

Aims

To better understand paramedics’ lived experiences of conducting CPD, how they engage 
with it and the types of facilitators and barriers they encounter.

Objectives:

	� What are paramedics experiences of engaging with CPD activities?
	� What are the attitudes of paramedics towards CPD activities?
	� What are the reasons paramedics engage with CPD? 
	� What do they like / dislike about CPD? 

Design

This study was interpretive in nature and employed a phenomenological approach, 
specifically Interpretive Phenomenological Analysis (IPA) (Smith, 1996). The aim of 
phenomenology is to explore individuals, groups, and cultures’ lived experiences of their 
day-to-day lives (Holloway & Galvin, 2017) with individuals seeking meaning from their 
experiences and their accounts conveying these meanings (Gill, 2020). This requires a 
sample that reflects the diverse range of employment opportunities undertaken by para-
medics can be accounted for both in terms of similarities and differences. IPA sits within 
Heidegger’s school of methodology which acknowledges that it is not possible for re-
searchers to be completely free from presumptions during the research process and can 
therefore not ‘bracket’ these as expected within descriptive phenomenology (Gill, 2020),, 
pertinent for the researcher in this case who adopted a reflexive stance to acknowledge 
their position.

A hermeneutic approach was adopted, allowing for the researcher’s interpretation of the 
participants’ interpretations to occur while acknowledging their reflexivity due to their 
background, employment, and closeness to the research topic and participants, meaning 
they could not truly be detached from their assumptions, beliefs, and knowledge during 
data collection and analysis (Gill, 2020; Holloway & Galvin, 2017). Also, they continue 
to work as a paramedic based in the UK, first registered in 2008, working for their am-
bulance trust since 2004, and was audited by the HCPC for their CPD in 2017, passing 
successfully.

An interview topic guide was developed consisting of 13 questions where a pilot en-
sured appropriate editing of questions, content validity, improvements to the language 
used, and the questions were clinically and practice relevant (Howitt, 2020). In-depth 
semi-structured interviews were conducted, capturing interpersonal data related to 
lived and life-world experiences of conducting CPD rather than second hand knowledge 
(Brinkmann & Kvale, 2018; Matthews & Ross, 2010; Patton, 2021; Wheeldon & Ahlberg, 
2012), beneficial for  complex, sensitive, or poorly understood topics (Matthews and Ross, 
2010), and for qualitative and phenomenological research (Brinkmann & Kvale, 2018).

Ensuring a reflexive stance, especially within the data analysis, was important. Doing so 
improved the transparency and trustworthiness of the research and reduced the biases 
of the researcher but ensured a greater understanding of the lifeworld and lived experi-
ences being explored (Holloway & Galvin, 2017). To assist with reflexivity and triangu-
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lation of the data, observational note taking during interviews took place alongside the 
production of a reflexive journal. Triangulating the data from these sources meant more 
comprehensive results (Flick, 2018) and the hermeneutic circle was adhered to with the 
hidden meanings (Rodriguez & Smith, 2108) extracted rather than generalisations.

Six of the seven interviews took place face to face and adhered to social distancing and 
personal protective equipment wearing protocols as required by the UK government 
due to the Covid-19 pandemic. The remaining interview was conducted using Microsoft 
Teams. Each participant received a Participant Information Sheet. Verbal and written 
consent were sought before interviews began.

IPA focuses on small numbers of participants (Gill, 2020), from homogeneous groups 
enabling detailed analysis of each participant’s data (Smith et al., 2009). The sampling 
was purposive for individuals with relevant experience(s) and pertinent to the research 
(Gill, 2020; Peat et al., 2019; Smith & Osborn 2015). Fundamental to IPA is to articulate 
the commonalities across groups of individuals rather than making broader generalised 
comments (Smith & Osborn, 2015). To do this IPA employs a sampling strategy different 
from other interpretative phenomenological approaches, meaning thematic saturation 
is not required (Gill, 2020), with 3 – 6 participants recommended for student research 
(Smith et al., 2009).

Setting and Sampling Strategy

The research was aimed to specifically look at paramedics. Whilst it is acknowledged 
others such as employers, the HCPC and CPD providers have vested interest in this topic 
too, it was outside of the scope of this study to include them. Hopefully this can add to 
the research in this area and be a catalyst for wider discussion. Therefore, a purposive 
sample, promoting diversity of participants relating to their employment(s), length of 
registration and characteristics was undertaken. The Health Research Authority (HRA) 
at the time had suspended its approvals for student research (Health Research Authority 
[HRA], 2021) (more details in ethics section) due to the Covid-19 pandemic. Guidance on 
how to conduct research outside of the NHS which still involved NHS staff was followed 
(HRA, 2021).

Participants

Seven participants were interviewed (m=4, f=3). All were registered paramedics with the 
HCPC, working for a mid-sized National Health Service (NHS) ambulance trust in the 
UK. n=5 held substantive contracts with the trust in question, though with different clin-
ical / organisational roles. n=2 held substantive contracts with other healthcare providers 
alongside bank contracts as paramedics at the same ambulance trust. All participants 
held registrations covering at least one full audit cycle. n=1 had been previously audited 
by the HCPC.

Data Collection and Analysis

Professional verbatim transcripts were produced by a third party, with all data handled 
in accordance with the Data Protection Act 2018. A step-by-step inductive thematic anal-
ysis for IPA research (Howitt, 2020; Smith, 2011; Smith & Osborn, 2015; Smith et al., 2009) 
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was undertaken. SRQR reporting guidelines (O’Brien et al., 2014) were utilised to ensure 
the comprehensiveness of this qualitative study. 

RESULTS

The researcher noted several topics of discussion provided by the interviews and in the 
analysis were similar to their own experiences and refereed to at the start of the research 
in their reflexive journal.

One overarching domain of Paramedic’s experiences of and attitudes towards CPD was 
developed from four themes: personal factors, professional accountability, employer 
investment and support, and Covid-19 as seen in figure 1. Each theme being developed 
from a number of subthemes as seen in table 1. 

Covid-19

Composed from the subtheme Covid-19 factors. Covid-19 was a prominent factor for all 
participants. Not just different working practices but the impact it had on CPD and how 
it could be engaged with, 

Um, it’s been more difficult over the past couple of years, obviously, because of, of COVID (P7).

Though there were benefits through innovation, 

I’ve noticed like webinars and those sorts of platforms have really sort of kicked up in volume 
through COVID, where really, they-they were few and far between before that. So, I think, yeah, 
there’s a-there’s a lean towards that method because, you know, people are – the kind of big ad-

Figure 1. Thematic map of domain with associated themes.
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vantages; you don’t have to worry about 
travelling, you don’t have to worry about 
accommodation, um, actually, it’s probably 
considerably cheaper for what you get, 
(P3).

Personal Factors

Comprised of pertinent individual 
reasons as to why CPD is conducted, 
it covered sub-themes of personal 
responsibility, activity preference(s), 
enjoyment, additional opportunities, 
faculty, and work-life balance. 

Most prominent was a belief that CPD 
is a personal responsibility. Every par-
ticipant referenced this and appeared 
proactive.

Me. Just me. Um, the reality is, is as a 
healthcare professional… it’s up to me… 
to seek out the CPD that will benefit me, um, it’ll benefit my – ultimately, then benefit my service 
users (P3).

Most participants alluded to activities needing to be varied with the majority preferring 
practical activities in small groups, alongside peers / stakeholders, offering challenge, 
whilst being contemporary and evidence based. 

So, I look at a broad range of methods. So, I’ll utilise courses, I’ll utilise webinars, journal articles, 
I will have professional discussions, I will, um, listen to podcasts, I will watch YouTube videos, I 
will, um, participate in study days, I will look at, um, just even-even so much as something like a 
radio program (P3).

Activities where poor engagement could be seen were those of larger sizes such as 
conferences, passive activities such as e-learning which can lead to boredom, and the 
increased use of information and communication technology to deliver CPD was not 
universally liked.

Enjoyment in terms of improving engagement and developing motivation for CPD was 
important.

and the more I did, the more I enjoyed it, the more opportunities became available and yeah, it, it 
was very fruitful, very enjoyable (P1). 

Some participants realised the benefit of CPD to further their careers and future diversi-
fication because it offers additional opportunities.

I feel like I’ve, I’ve learnt a lot from it, erm, and ultimately it’s kind of resulted in me changing my 
job roles and now pursuing a slightly different angle, pre-hospital care (P1).

The faculty whilst not impacting on the participation of a CPD event, contributed to-
wards the overall experience and memory of it.

Domain

Paramedics experiences of and attitudes towards CPD

Theme Subthemes

Personal factors

	� Activity preference
	� Additional opportunities
	� Enjoyment
	� Faculty
	� Personal responsibility
	� Work-life balance

Professional ac-
countability

	� Benefits patients
	� CPD standards, expectations, and audit
	� CPD within job role
	� Improve profession
	� Remain up to date
	� Role relevance
	� Self-reflection

Employer invest-
ment and support

	� Culture
	� Employer provision/lack of
	� Funding
	� Time

Covid-19 	� Covid-19 factors

Table 1. Overview of domain, themes, and subthemes.
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different workshops of different skills that were very good because you had a higher level of, er, 
skilled people being able to run the skills workshops, er, and run scenarios which I found very 
useful (P2). 

The main area of discourse described by all participants was work-life balance. Para-
medics appear keen to conduct CPD but are not prepared to over invest in terms of time 
and monetary resources.

unfortunately to get decent CPD now you do seem to have to pay quite a large sum to actually 
attend these days (P2).

your days off don’t become your days off and you need your days off.  So, I suppose it’s the work 
life balance which is affected (P1).

Professional Accountability

This theme relates to having a strong professional foundation regarding CPD, its clinical 
and personal benefits but also issues around the professional expectations. It included 
subthemes of, benefit the service user, remain up to date, improve the profession, self-re-
flection, role relevant, CPD as job role, and CPD standards, expectations, and audit.

Fundamental to this was the importance of CPD improving the self and benefiting the 
service user.

So, I think it is taking any platform of information where you're benefiting your practice and sub-
sequently benefiting um the - the service user or patient (P6).

Paramedics appear to be invested in evidence-based practice to remain up to date more 
than ever and do this to ensure contemporary practice, 

my obligation as a paramedic to, to stay current is first and foremost (P1). 

Paramedics have a strong sense of professional pride. The landscape of professionalism 
within the paramedic profession has changed over the last decade and paramedics feel at 
the forefront of being able to improve the profession.

people would then have these little areas of expertise which will then drive the profession forward 
(P1).

Paramedics, when undertaking self-reflection regarding CPD activities, had three spe-
cific areas they wanted to focus on. These were areas of interest, areas of weakness, and 
clinical self-improvement.

I think the ones that you have an interest in are certainly more positive and I think that’s just hu-
man nature. It’s if you're doing something you’ve got an interest in, you’re gonna take more from 
it, well, you're gonna enjoy it more, should I say, maybe take more from it (P1). 

Opposite to this are areas of practice that leave paramedics feeling anxious, vulnerable, 
and unprepared meaning CPD can be utilised in an attempt to reduce these feelings, 

more the sort of trauma work. We don’t seem to get that much, so trauma courses are quite decent 
things to be doing because of the lack of exposure that we seem to be getting. So, the more experi-
ence we have, obviously the more competent and confident you’re going to be when you’re – when 
you’re attending (P2).
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All participants were keen that any CPD they participated in had role relevance.

I think if I can see the relevance, and if I can see - see that it's going to directly make me better at 
my job, then I'm all for it, (P4).

Some participants picked up on the idea that CPD within the job role can occur natural-
ly, but it is about realising this and making the most of it.

as far as my urgent care stuff, because I have to complete it with both, but hopefully there’ll be - 
there’s bits I can cross-reference with all three different areas of my work (P5).

CPD standards, expectations, and audit encompassed negativity towards the require-
ments of CPD. This subtheme was comprised of areas including, lack of knowledge of 
CPD standards, fear of audit, unsure what counts as CPD and there being a vast amount 
to cover.

Sure. I'm aware there are standards. [Laughs]. Yeah. Um, so yes, I am aware of the fact that it is 
a requirement, I'm - I would say I'm vaguely aware of what they're looking for, um, but I'm not 
confident that, you know, if I - if I - if I - if I couldn't have a look, I wouldn't be confident that I'd 
know exactly what to document, how they want it, and what sorts of things they're after and how 
to kind of justify its position within my CPD portfolio. So, I'm aware of it, but not in the detail 
that I need in order to, you know, answer any audits that come my way (P4). 

Employer Investment and Support

Referring to paramedic’s feelings and experiences about how their employers view and 
support CPD for individuals, it comprised sub-themes of culture, employer provision/
lack of, funding, and time. 

Paramedics believed employers who invest in their development more would reap the 
benefits in improved job satisfaction, patient care, and retention. Culture was key to this 
with a belief that investment leads to investment.

if you’re not investing and you’re kind of then creating an environment where, why do people want 
to invest in themselves, if that makes sense, and they might just do the bare minimum or maybe 
not much at all towards their CPD portfolio (P1).

It was acknowledged there was both employer provision/lack of but overall employees 
want employers to do more, 

Um, and, I guess, CPD is probably also training that you put on for work as well, um, either of-
fered or mandatory training, er, courses, reading, that kind of thing (P4).

I feel, there, there, there should be more opportunities from the employer.  They should offer more 
opportunities (P1).

Funding was seen as an area for improvement because costs can be prohibitive for indi-
viduals or funding is not available, 

maybe I had to fund a few bits because, erm, funding was difficult to obtain for certain areas be-
cause it may have not been beneficial for the organisation to do it, or it just wasn’t available at the 
time (P1).

Time was key as CPD is generally conducted in personal time and there are no protected 
criteria for paramedics compared to other AHPs.
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we’re probably a little bit behind the curve in terms of professional development time (P3).

DISCUSSION

This is the first qualitative study in the UK exploring paramedics’ experiences and atti-
tudes towards CPD. 

The majority of themes and subthemes have been identified within healthcare research 
previously (Bryant et al., 2023; Gould et al., 2007; Haywood et al., 2012; Hobbs et al., 2021; 
Knox et al., 2015; Vazquez-Calatayud et al., 2021; Walter & Terry, 2021; Williams & Ed-
lington, 2019).

The Covid-19 pandemic did effect professionals’ ability to engage with CPD activities but 
it was still their responsibility to engage and develop despite regulators relaxing their 
requirements (Mack & Filipe, 2021). The Covid-19 theme is likely due to its contempo-
rary nature and time this research was conducted. It appears to have had an effect on 
how paramedics engaged with their CPD and has probably started or at least brought 
forward the increased use of technological innovation for CPD offerings (Mack & Filipe, 
2021). Exactly what these are, the benefits and barriers (Knox et al., 2015), what could be 
considered the ‘new norm’, and the Covid-19 pandemic’s overall influence and relation-
ship to CPD requires studying now its impact has subsided. Though this research does 
not pertain to do that it does highlight that paramedics had to adapt their CPD practices 
and a quantifiable link between the effects of Covid-19 and paramedic CPD engagement 
has occurred. While CPD offerings have developed or changed because of the Covid-19 
pandemic, providers still need to be aware of providing inclusive activities whilst ac-
knowledging a blended approach between the use of technology and practical applica-
tion has been seen as motivating and engaging, (Knox et al., 2015; Mack & Filipe, 2021) 
especially considering the practical nature of the paramedic role. Rowland et al (2021) 
summarises for individuals and CPD providers to learn from this period and develop 
how CPD is delivered in the future so as not to lose the insights gained.

The paramedic profession has historically attracted those who have preferences for 
physical and practical work (Wood, 2012). This study does not change that belief despite 
the recent increase in academic entry to the profession. As academic requirements grow 
it must be acknowledged the role of a paramedic is practical in nature and CPD must 
continually consider how it caters to different learning styles and preferences. Students 
within medical professions are multimodal in their approach to learning (Busan, 2014; 
Samarakoon et al., 2013), with practical elements encouraged due to their benefits and 
improved abilities to maintain attention spans (Campbell, 2014).

Paramedics generally wanted to be involved in group activities involving peers and 
stakeholders, ensuring activities cover a variety of learning styles to benefit the majori-
ty. This has already been seen (Knox et al., 2015; Williams & Edlington, 2019) and could 
be related to rarely working in solitude, being comfortable around peers and wanting 
to learn from others they work alongside. As healthcare becomes more collaborative in 
nature developing interprofessional CPD that changes the focus from individual profes-
sion learning to one of improved understanding and appreciation of different roles could 
prove beneficial for healthcare professionals and patients (Sargeant et al., 2018).
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There was total agreement that CPD requirements are a personal responsibility of a 
paramedic. Hobbs et al (2021) found this linked to higher levels of professionalism but 
this was in contrast to another Australian study (Williams & Edlington, 2019) who found 
paramedics believed CPD provision and engagement was an employer responsibility. 
The later study was conducted prior to professional registration within Australia, where-
as the former and this study reviewed a mature registration process in the UK, occurring 
since Australian registration has begun, which may account for the differences in atti-
tudes seen.

Paramedics were overwhelming in their consensus that CPD was a personal responsi-
bility, but support (especially from employers) as also reported by Hobbs et al (2021), was 
required to lessen the commitment. Historic ambulance education and CPD has had a 
negativity surrounding it; especially in terms of statutory and mandatory requirements 
over clinically relevant activities (Gent, 2016; Williams & Edlington, 2019) and the need 
to rely on more than clinical exposure alone (Gent, 2016). This has potentially led to an 
attitude of self-preservation within the profession to remain current in clinical practice 
and knowledge bases but also to guarantee the meeting of professional standards.

The relatively open guidelines for paramedics issued by the HCPC regarding CPD re-
quirements may account for the proactive attitudes seen within this study. HCPC regis-
trants have asked for specific minimum requirements to work towards to increase the 
rigor of the standards but also to reduce anxiety around them (Silversides, 2015). This 
is in contrast to Illing et al (2017) who found nearly all of the HCPC registrants studied 
understood ‘well’ or ‘completely’ each of the HCPC CPD standards. There appears to be 
something of a paradox within the profession and its relationship to its CPD standards, 
they cause anxiety yet very few paramedics fail their CPD audit overall. There is not 
likely to be a change from the HCPC based on these statistics especially as their stan-
dards for paramedics leave options open for self-reflection based on what individuals 
feel they need and how long they require for their CPD (Illing et al., 2017; Silversides, 
2015) even if improved guidance is wanted. In providing minimum requirements para-
medics may see CPD holistically as a tick box exercise with this attitude towards CPD 
seen as demotivating (Hobbs et al., 2021; Knox et al., 2014, Knox et al., 2015, Williams and 
Edlington, 2019) and stifling personal preferences and engagement. Though the oppo-
site may also be true with a model of minimum requirements being successful for other 
healthcare registration bodies in the UK and paramedic registration bodies abroad. A 
proposed model of competence based CPD taking account of evolving job roles based in 
the workplace environment (Sargeant et al., 2018) which has additional support (Gould 
et al., 2007), could harness an individual’s ability to self-reflect on their practice, explore 
their CPD requirements, align this to their practice, and assess the impact. This will 
move individuals away from completing CPD to show participation to a place where the 
impact of learning can be seen and evaluated in real terms. This process would cover the 
HCPC (HCPC, 2021b) expectations and provide more individualised guidance as to the 
requirements for CPD engagement.

LIMITATIONS

The piloted interview protocol was conducted internally only and designed by the au-
thors, with adaptation throughout the early phases of data collection to make it as valid 
as possible (Howitt, 2020).
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The participants knowing the researcher may have created an environment where social-
ly desirable answers were given. Interpretation of the data was solely conducted by the 
lead author, meaning no investigator triangulation took place, opening the data analysis 
to observer bias (Flick, 2018).

The sample was of a small, homogenous group, and a wider spectrum of employers may 
have led to additional results, whilst the voice of employers, the HCPC and CPD pro-
viders has not been captured which may have triangulated the data further and offered 
differing views on the results found. It would have also allowed for a more balanced set 
of results.

Interviews were transcribed by a professional third party rather than the authors due to 
resource constraints. Though closeness to the data was achieved through repeated listen-
ing to the audio recordings and rereading of the transcripts (Wilson, 2014).

The reflexivity of this study was respected throughout considering the closeness of the 
lead author to the participants. It has meant an IPA methodology was appropriate given 
its axiology, with the inability of the author to detach from their influences (Gill, 2020), 
how interpretations of interpretations can be affected (Tuohy et al., 2013), and the lead 
authors position always acknowledged (Underwood et al., 2010).

CONCLUSIONS

It can be seen how CPD is a complex topic combining personal, professional, and em-
ployer requirements with the experiences and attitudes towards CPD that are individual 
to each paramedic but align with those seen with other AHPs, though novel ones have 
presented themselves. Albeit one of these (Covid-19) is likely to have also caused dis-
ruption within other AHPs CPD endeavours too but the overall impact of this requires 
additional focus. Though it has likely changed how providers and participants of CPD 
approach their requirements now and in the future. The majority of experiences and at-
titudes towards CPD are positive and support the constructive expectations of why CPD 
exists. Though paramedics would like a more structured and integrated collaboration 
between the profession, employers, regulators, and CPD providers to ensure greater un-
derstanding of the professional requirements whilst being provided with more focused 
and wide-ranging selections of CPD activities whilst not negating the kinaesthetic nature 
of the profession.

ETHICS

At the point of conducting this study The Health Research Authority (HRA), due to the 
Covid-19 pandemic, withdrew their application processes for students undertaking re-
search within the NHS for academic qualification purposes. Utilising their guidance and 
toolkit (HRA, 2021) a recruitment strategy using personal contacts and social media was 
employed. Data collection was conducted outside of NHS time and premises, meaning 
HRA approval for this project was not required. Ethical approval was sought through 
and provided by the University of Cumbria. The research was conducted according to 
the principles of the Declaration of Helsinki
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ABSTRACT

Background: A comprehensive stroke center (CSC) servicing remote areas in South 
Florida became HEMS direct-from-field capable on October 15, 2020. This analysis 
reviews the utilization of this service and compares it to ground EMS (GEMS).

Methods: This is a retrospective cohort study from October 15, 2020, to July 31, 2021, 
that collected HEMS adult stroke alert data and compared it to the prior year's sum-
mary GEMS stroke alert data. Using HEMS transportation logs, presenting stroke 
symptoms and prehospital assessment were abstracted, in addition to initial NIHSS, 
downgrade rate, stroke diagnosis percentage, treatment rate, and times.

Results: The analysis included a total of 52 direct transport HEMS stroke alerts. 
Assessment tools utilized by HEMS included the Cincinnati stroke scale (4%) and 
the FAST-ED (37%); most cases (59%) did not document a stroke assessment tool. The 
median NIHSS was 10, with 37% presenting a score <6. Cases were downgraded 
upon arrival in 27% and after CT imaging in 15% of cases. Significantly (p<.001), 
more HEMS cases were diagnosed as stroke (69%) compared to GEMS (57%). Stroke 
treatment rates remained similar (HEMS=23%; GEMS=24%). Median door-to-nee-
dle times were significantly faster for HEMS (15 min) than GEMS (25 min) (p<.05). 
Median door-to-puncture times were clinically faster for HEMS (61mins) than GEMS 
(66 mins). 

Conclusion: Prehospital triage could be improved to better detect the 77% of patients 
who are not eligible for acute stroke reperfusion treatments and may benefit from 
ground as opposed to from the field air transportation. The current HEMS triage, 
although not consistently documented, appropriately selects stroke victims, but not 
necessarily those who need air transport to a higher care level. Patients arriving via 
HEMS receive similar access to stroke treatment and, if treated, significantly faster 
treatment times. 

INTRODUCTION 

In prior studies, the use of HEMS (Helicopter Emergency Medi-
cal Services) has been shown to improve patient outcomes. Still, 
there is concern about the overuse of HEMS in minimally in-
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jured and/or acutely affected patients (Vercruysse et al., 2015). Professional associations 
have published guidelines to aid in the health care provider’s decision on whether to 
use helicopter transport (Lenz et al., 2018). However, whether these guidelines are im-
plemented correctly and accordingly could explain the discrepancy in patients who are 
inappropriately transferred to high-acuity hospitals.  A retrospective study reviewed pa-
tients who were airlifted and cross-referenced the guidelines used by air transport with 
the recently published guidelines to determine if the correct criteria were met before 
airlifting each patient (Lenz et al., 2018). Results found that compliance with recommend-
ed policies varied from 50 to 85%, depending on which criteria were utilized (Lenz et al., 
2018). 

Over-triage of patients who are ineligible for acute stroke reperfusion therapies by HEMS 
places patients and clinicians at unnecessary risk (i.e., flight hazards, weather conditions, 
mechanical malfunction) and contributes to the waste of health care resources. The ben-
efits of this transport modality must be weighed against the risks to patients and health 
care providers as well as the costs to the health care system and communities (Adcock et 
al., 2020).  These studies highlight the need for additional research to find the appropri-
ate balance between cost-effectiveness and appropriate stroke triage.  This is especially 
important where resources are limited and may interfere with availability for other 
high-severity cases. 

Our institution gained HEMS direct-from-field capability on October 15, 2020, prompt-
ing the inquisition of appropriate helipad processes and protocols related to acute stroke 
intervention. Using a retrospective study, we chose to review the differences between the 
two modes of transportation, ground versus air, with the aim of evaluating the correla-
tion between triage severity (prehospital and hospital stroke assessments) and acute in-
tervention (stroke treatment rate and times).  Additionally, we compared the percentage 
of diagnosed stroke cases between the two categories (HEMS to ground emergency med-
ical services (GEMS) cases). Lastly, for awareness and educational purposes, we tracked 
the prehospital stroke triage tool being used by our local public rescue organization.

METHODS  

This retrospective study evaluated direct-from-field suspected stroke cases that arrived 
at our institution between October 15, 2020, to July 31, 2021 from a public rescue orga-
nization that provides ground and air transportation services to several communities 
within a set geographical location. Service dispatch, direct-from-field dispatch, and 
triage decision-making are guided by the rescue organization’s protocols that are inde-
pendent of the hospitals they serve. The HEMS serves rural regions in South Florida that 
lack certified primary stroke centers even though there are local hospitals with advanced 
imaging capabilities able to administer thrombolytics to acute ischemic stroke patients. 
Therefore, there are instances in which time-sensitive transfers by HEMS from these 
rural areas to a comprehensive stroke center (CSC) are required. 

The inclusion criteria consisted of direct-from-field stroke alerts transported by HEMS. 
Those younger than 18 years and pregnant women were excluded from the study. The 
data was only collected from direct-to-field HEMS transportation logs (hospital-to-hospi-
tal HEMS transfers were excluded). 
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Variables included presenting stroke signs and symptoms (stroke alert status based on 
county protocols), the airlift location, the distance to the nearest stroke-certified hospital 
and community-based hospital facility (stroke-certified or not), and initial prehospital 
clinical and stroke assessment. This information was collected from the prehospital 
transportation logs.  Airlift locations were grouped into general geographic locations for 
ease of calculating travel distance.  Patient charts were reviewed for demographics such 
as age, sex, and ethnicity. Stroke assessments upon arrival were collected from the emer-
gency department (ED) including the initial National Institute of Health Stroke Scale 
(NIHSS). Patient stroke priority was recorded upon arrival. Stroke priority 1 is given to 
those eligible for acute stroke reperfusion therapies such as thrombolytics or endovascu-
lar thrombectomy. Stroke priority 2 is given to those with acute stroke but deemed not 
eligible for such treatments. It was also noted if the patients were downgraded to priority 
2 upon arrival or after CT imaging and patient disposition after arrival at the ED. Stroke 
priority was downgraded upon arrival if an individual was no longer deemed a candi-
date for acute stroke reperfusion therapies for any reason (i.e., being out of the treatment 
time window, hemorrhage found by CT, etc.).

Stroke treatment included the use of thrombolytics, mechanical reperfusion (MR), or 
both. Additional variables investigated include the date and time of the last known well 
and stroke treatment times. Diagnostic scores were collected including the Hunt and 
Hess Scale and intracranial hemorrhage (ICH) score in addition to any neurosurgical 
intervention performed (clipping, coiling, or drain). The final diagnoses were grouped 
into five categories transient ischemic attack (TIA), acute ischemic stroke (AIS), ICH, 
subarachnoid hemorrhage (SAH), and 
non-strokes. Final disposition and NI-
HSS upon discharge were also recorded. 
Special attention was given to factors 
that may help differentiate stroke, stroke 
mimics, and stroke treatment eligibility, 
as these factors may help improve EMS 
education and prevent over-triaging for 
stroke HEMS. This study was reviewed 
and approved by the local Institutional 
Review Board (BHSF1796419) with a full 
HIPPA waiver and full exemption from 
consent.

Statistical analysis

All HEMS data were compared to GEMS 
stroke summary data from 10/01/2020 
to 07/31/2021 reported by the hospital 
(see Table 1).  To enable comparisons 
and improve the study sample size, final 
diagnoses, and stroke treatment were 
consolidated into two categories--coded 
as stroke diagnoses (TIA, AIS, ICH, SAH) 
or non-stroke diagnoses (stroke mimics) 
and received stroke treatment (alteplase 

Characteristics
HEMS 
N=52

GEMS 
N=501

P-Value

Stroke Type % (N)

AIS 46.2 (24) 42.7 (214) .36

ICH 15.4 (8) 7.2 (36) <.05*

SAH 1.9 (1) 3.6 (18) .39

TIA 5.8 (3) 3.2 (16) .25

Coded Stroke 69.2 (36) 56.7 (284) <.05*

Treatment % (N)

Neurosurgery 1.9 (1) 2.4 (12) 0.25

Thrombolysis 11.5 (6) 17 (85) <.05

MR 17.3 (9) 12.8 (64) <.05*

Thrombolysis & MR 5.8 (3) 4.9 (25) 0.77

Stroke treatment 24 (12) 25 (125) 0.75

Metrics

Door to Needle, M (IQR) 15 (7) 25 (5.75) <.05*

Door to Puncture, M (IQR) 61 (17.5) 66 (17.5) 0.26

Note: HEMS= helicopter emergency medical support; 
GEMS= ground emergency medical support; AIS = acute 
ischemic stroke; ICH = intracranial hemorrhage; SAH = 
subarachnoid hemorrhage; TIA = transient ischemic attack; 
MR = mechanical reperfusion, Stroke treatment = all subjects 
treated with a stroke intervention; M = median; IQR = inter-
quartile range; * = statistical significance.

Table 1. Characteristics for HEMS sample compared 
to GEMS summary reported data.
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or mechanical reperfusion; for this analysis, neurosurgical interventions were not con-
sidered stroke treatment) or no stroke treatment.  Nonparametric single-sample chi-
square tests, using the GEMS data as the hypothesized test value, were used to assess 
categorical variable significance. Whereas one-sample Wilcoxon Signed Rank tests, using 
the GEMS data as the hypothesized test value, were used to assess continuous variable 
significance. Statistical evaluations were performed using SPSS (v27) at the 0.05 signifi-
cance level. Sample descriptions were provided for the original and consolidated HEMS 
variables.

RESULTS

Demographics

HEMS transported 52 patients to a community-based CSC hospital in South Florida be-
tween October 15, 2020, to July 31, 2021, from five rural areas in South Florida. The cohort 
comprised 31 (59.6%) males and 21 (40.4%) females. Race and ethnicity percentages were: 
63.5% White (n=33), 3.8% Black (n=2), 23.1% White Hispanic (n=12), 1.9% Black Hispanic 
(n=1), and 7.7% Other (n=4), which are consistent with the rural population and differs 
from the predominantly Hispanic population within the hospital’s major metropolitan 
area. The average age was 68.13 (SD, range 24-90), and the average length of stay was 
11.21 (SD, range 1-87). 

All patients were last known to be well within the 24-hour time range required for endo-
vascular treatment. Thirty-nine (75%) subjects were last known to be well within the 4.5-
hour time range, whereas 12 (23.1%) fell outside this time window; one (1.9%) subject was 
missing this information. Most patients were diagnosed with AIS (46.2% n=24), followed 
by ICH (15.4% n=8), SAH (1.9 % n=1), and TIA (5.8% n=3). The remaining subjects did not 
receive a primary stroke diagnosis (30.8% n=16). Overall, 69.2% (n=36) received a stroke 
diagnosis with 21.2% (n=11) considered large vessel occlusions. Of the HEMS arrivals, 13 
received acute intervention including neurosurgical coiling (n=1), thrombolysis (n=6), MR 
(n=9), and thrombolysis and MR (n=3). The remaining cases (75%; n=39) were medically 
managed and did not receive neurosurgical intervention. 

Transport Distance

Subjects arrived from five rural locations with an average distance traveled of 70.2 miles 
(SD=15; range 16.6-101).  Two of the five transportation sites are located more than 100 
miles from the closest comprehensive center and accounted for 44% (n= 23) of the sam-
ple. Conversely, the closest transportation site (16.5 miles) accounted for 29% (n=15) of the 
sample. The closest site had the option to select either ground or airlift for transportation. 
The remaining two sites are respectively 79 miles and 37 miles from the closest compre-
hensive center and accounted for 27% (n=14) of the sample. When considering the aver-
age distance to an advanced imaging capable hospital that can also administer thrombo-
lytics (not a certified stroke center), approximately, 64% (n=33) were within 21 miles, 7% 
(n=4) were within 11.5 miles, and 29% (n=15) were within 3.5 miles.       

Prehospital Assessment Tools 

The assessment tools utilized by HEMS included the Cincinnati stroke scale (3.8 % n=2) 
and the Field Assessment Stroke Triage for Emergency Destination (FAST-ED) (36.5% 
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n=19). The remaining subjects (59% n=31) lacked prehospital assessment documentation. 
The median initial NIHSS was 10, with 37% presenting with an NIHSS score <6. Down-
grade upon arrival was 27% of cases and downgrade after CT imaging was 15% of cases. 
Forty-one (78.8%) subjects underwent a full stroke work-up. Significantly, more HEMS 
cases were diagnosed as a stroke (69%) compared to GEMS (57%) (p<.05, χ2=3.57). Howev-
er, stroke treatment rates remained similar between HEMS (23%) and GEMS (24%). The 
observed median door-to-needle times were significantly faster for HEMS (15min) than 
GEMS (25min) (p<.05, W=-2.0). Median door-to-puncture times were clinically faster for 
HEMS (61mins) compared GEMS (66 mins), but this improvement did not meet statistical 
significance (p=.26, W=-1.13). 

DISCUSSION 

This study investigated direct-from-field HEMS usage, stroke treatment rates and times, 
and explored the assessment tools used by prehospital personnel serving a busy com-
munity CSC. Compared to GEMS, we found HEMS stroke transports to be associated 
with a high discharge diagnosis of stroke, similar treatment rates and faster acute stroke 
reperfusion therapies, for both thrombolytic and endovascular therapies. Unfortunately, 
more than ¾ of all transported cases did not qualify for acute stroke reperfusion thera-
pies and could have likely benefitted from ground, rather than air transportation, high-
lighting an opportunity for triage improvement. Consistently implementing prehospital 
stroke assessment tools might help decrease the number of emergency air transports that 
would later be downgraded, thus allowing for an appropriate transfer modality to the 
correct health care facility. It is unclear if in this setting, additionally performing a pre-
hospital brief telemedicine consultation with the receiving acute stroke treatment team 
would improve field triage. Of note, there is an opportunity to utilize local community 
advance imaging capable hospitals if LVO suspicion is low as 36% of transported patients 
were within 11.5 miles and all patients were within 21 miles from this facility. Brain 
imaging is critically valuable in the decision-making process on whether a higher level of 
stroke care is required.  

Initial assessments are important for clinical decision-making.  However, in our study 
we found that more than 50% of the patients brought in by HEMS had no documented 
prehospital assessment, making it difficult to ascertain appropriate triage and transpor-
tation selection. Efficiency in the transfer of patients with ischemic stroke amenable to 
acute reperfusion therapies is a vital factor in the patient’s prognosis. EMS personnel 
should make these decisions using established prehospital assessment tools (Goyal et al., 
2016; Regenhardt et al., 2018; Thomalla et al., 2018). Educating personnel on the impor-
tance of documenting the use of these prehospital scales will allow accurate compliance 
determination and process improvement initiatives to be made.  

Notwithstanding these challenges, the current study reported that 75% of HEMS sub-
jects arrived within the thrombolysis window, 11.5% underwent thrombolysis and 17.3% 
underwent MR, remaining consistent with GEMS.  This finding aligns with a recent 
review that found that HEMS was not associated with higher MR treatment rates (Tal 
et al., 2021).  Furthermore, a study by Hawk and colleagues reported that a 3-step EMS 
triage for AIS allowed for improved thrombolytic treatment times (Hawk et al., 2016).  
We found that most patients arrived within the thrombolytic treatment window and did 
have faster DTN and DTP times compared to their GEMS counterparts.  Overall, these 
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results indicate our local HEMS triage efforts appear to be effective in detecting AIS vic-
tims but are less efficient at determining general eligibility for treatment. This suggests 
a potential benefit for either clinician input or a clinical decision-making algorithm prior 
to field HEMS. Limitations of this study included its single-center and retrospective 
design, small sample size, the absence of biomarkers (i.e. blood pressure, blood glucose, 
or heart rate) and the inconsistency of prehospital assessment documentation for stroke 
triage by HEMS. Future studies should focus on improving prehospital stroke triage 
tools to prevent unnecessary air transportation. 

In conclusion, we found field HEMS to be associated with similar treatment rates, but 
faster treatment times, when compared to GEMS.  Unfortunately, most field HEMS cases 
do not qualify for acute stroke reperfusion or neurosurgical interventions and may have 
been better triaged to GEMS to the closest local hospital for initial assessment. 
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ABSTRACT

Background: Alternative emergency medical services (EMS) disposition 
programs have been developed for adults with low-acuity complaints. 
One barrier to including children in such programs is a lack of evidence 
regarding whether paramedics and emergency medical technicians (EMTs) 
can accurately identify children with low-acuity complaints. Our primary 
objective was to compare the accuracy of EMTs to that of paramedics in 
identifying low-acuity pediatric encounters. Our secondary objective was 
to determine whether support for alternative EMS dispositions differed 
between paramedics and EMTs.

Methods: This was a planned secondary analysis of a cross-sectional study 
of children transported by EMS to an emergency department (ED). Acuity 
was defined using a composite measure that included physiological patient 
assessments, resources used (including laboratory tests and radiographs), 
and patient disposition. EMS clinicians rated on a Likert scale their level 
of agreement that a patient had a low-acuity problem and could have been 
transported by private vehicle, seen in clinic, or not transported. The sen-
sitivity, specificity, and positive and negative predictive values (PPV and 
NPV) for paramedic and EMT acuity assessments were calculated.

Results: EMS surveys were completed for 84.0% of 996 participants (76.4% by 
EMTs, 22.6% by paramedics). 35.1% of participants were classified as having 
a low-acuity complaint. The sensitivity for identifying a child as low-acuity 
was 24% (95% CI 20%, 38%) for paramedics and 50% (46%, 54%) for EMTs. 
The PPV for identifying a child as low-acuity was 0.44 (0.28, 0.60) for para-
medics and 0.62 (0.55, 0.68) for EMTs. Only 20.5% of paramedics and 22.5% 
of EMTs supported non-transport for children with low-acuity complaints.

Conclusions: Relying on EMS assessments of pediatric patient acuity may 
lead to under-triage, regardless of whether a paramedic or EMT makes this 
determination. Additional training and triage tools may be required before 
children can be safely included in alternative EMS disposition programs.
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BACKGROUND

Of the 1.6 million children who seek help from emergency medical services (EMS) in 
the US each year (Duong et al., 2018), up to 50% have low-acuity complaints that do not 
require emergent medical interventions (Patterson et al., 2006; Ward, Badolato, et al., 
2022). EMS activations for children with low-acuity complaints can result in unnecessary 
transports (Ward, Badolato, et al., 2022), increased healthcare costs (Alpert et al., 2013), 
and longer wait times for more critical patients(Mell et al., 2017) and can contribute to 
Emergency Department (ED) crowding (Derlet & Richards, 2000).

Alternative EMS disposition programs have been developed over the last 20 years for pa-
tients with low-acuity complaints (Millin et al., 2011). These programs include substitut-
ing taxis for ambulances, transporting patients to primary or urgent care clinics rather 
than the ED, and treating patients in place without transport (Jensen et al., 2015; Kamper 
et al., 2001; Millin et al., 2011). The novel coronavirus (COVID-19) pandemic increased the 
need for such programs. Many EMS agencies suffered critical workforce shortages (Satty 
et al., 2021), and patients were concerned about exposure to COVID-19 in healthcare set-
tings (Ward et al., 2023). The federal government has also encouraged innovation in this 
area with the recent Emergency Triage, Treat, and Transport (ET3) program (Goldman et 
al., 2020).

Most alternative EMS disposition programs have not included children. In order to safely 
include children in these programs, it is essential that EMS clinicians accurately identify 
children with low-acuity complaints without missing patients with emergent illness or 
injuries, or at risk of rapid deterioration. Diagnostic accuracy in children can be partic-
ularly challenging as many are non-verbal and may not have a caregiver present. Fur-
thermore, many EMS clinicians have limited pediatric training and exposure. (Hansen 
et al., 2015; Jeruzal et al., 2019; Rahman et al., 2015; Zaritsky, 1994) Little is known about 
whether EMS clinicians can accurately determine medical necessity for pediatric patients 
(Millin et al., 2011). Previous studies analyzing the accuracy of pediatric acuity assess-
ments by EMS clinicians have excluded emergency medical technicians (EMTs). (Kahalé 
et al., 2006; Seltzer et al., 2001) In our previous study, we compared the accuracy of EMS 
clinicians (grouping paramedics and EMTs), caregivers and ED staff in determining 
patient acuity. For EMS clinicians we found a sensitivity of 0.46, specificity of 0.74, pos-
itive predictive value (PPV) of 0.60, and negative predictive value (NPV) of 0.62. (Ward, 
Badolato, et al., 2022) EMS clinicians had similar accuracy to ED nurses and providers. 
However, EMTs were grouped with paramedics in analysis, which may have obscured 
differences between paramedics and EMTs. This is important because many jurisdic-
tions rely heavily on EMTs (National Registry of Emergency Medical Technicians, 2023) 
and 27% of pediatric calls managed by EMTs result in non-transport (Ward et al., 2022). 
Our aim, therefore, was to determine whether there are significant differences in accura-
cy between paramedics and EMTs when assessing pediatric patient acuity.

OBJECTIVES

Our primary objective was to compare the accuracy of paramedics and EMTs in identify-
ing pediatric patients with low-acuity complaints. Our hypothesis was that EMTs would 
be less accurate than paramedics in identifying low acuity conditions due to limited pe-
diatric training and patient exposure. Our secondary objective was to determine wheth-
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er paramedics and EMTs differed in their support for use of alternative EMS dispositions 
for children with low-acuity complaints. Our hypothesis was that EMTs would be less 
supportive of alternative dispositions.

METHODS

Study Design and Setting

This was a planned secondary analysis of a prospective observational study of children 
transported by EMS to a pediatric ED. (Ward, Badolato, et al., 2022) Most EMS transports 
came from two EMS agencies with two-tier infrastructure, including paramedics and 
EMTs (collectively described as ‘EMS clinicians’ in this analysis). Based on information 
provided from the 9-1-1 caller, paramedics, EMTs, or both may be dispatched to a call 
and make decisions about transport disposition. Both agencies are large, fire-based pub-
lic access EMS systems serving predominantly urban and suburban areas. One agency 
is staffed entirely by career EMS clinicians; the other includes career and volunteer 
clinicians. Both agencies require demonstration of pediatric skills in simulated events 
or skills stations at least once a year. The study site ED receives the majority of pediatric 
transports and serves as the local pediatric trauma center for both agencies. The local 
Institutional Review Board approved this study (Pro00013740).

Participants

Inclusion criteria for enrollment were patients under 18 years old transported by EMS 
to the ED. Exclusion criteria were interfacility transports, patients with an Emergency 
Severity Index (ESI) score of 1 (requiring immediate life-saving interventions), (Gilboy et 
al., 2011) and caregivers with a preferred language other than English or Spanish. Care-
givers, EMS, and ED clinicians for eligible participants were approached by research 
staff and asked to complete a brief survey. This secondary analysis focuses solely on the 
EMS clinician surveys. Participants were enrolled from August 2020 to September 2021 
during enrollment windows (8 am - 11 pm on weekdays and 2 pm – 10 pm on weekends). 

Data Collection

The data for this study were collected from participant surveys and the electronic health 
care records of enrolled children. Participants (including caregivers, EMS clinicians and 
ED staff) were asked to complete a survey on an electronic tablet device as soon as pos-
sible after ED arrival. Participants were provided with a survey preamble that described 
potential EMS alternative dispositions that have been developed for low acuity patients. 
They were then asked four questions about whether their child could be considered to 
have a low acuity condition and if it would have been acceptable for their child to be 
included in these alternative dispositions (Figure 3 and Figure 4). Participants rated on 
a 5-point Likert scale their level of agreement with each statement. These survey ques-
tions closely match survey items developed in a previously validated survey (Power et 
al., 2019), and were pilot tested to ensure face validity. EMS clinicians were asked to base 
responses on their clinical impression and not with reference to a specific protocol.

Research staff extracted additional data from the ED and EMS electronic health care 
records to determine ED resource use and disposition and any return visits within five 
days of the index EMS encounter.
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Outcome Measures

In the absence of established criteria for classifying EMS patient acuity (Schmidt, 2004), 
we derived a novel outcome measure based on consensus findings from the Neely Con-
ference: Developing Research Criteria to Define Medical Necessity in EMS (Cone, 2004a, 
2004b; Mann, 2004). Our study definition of low-acuity, which was used as the reference 
standard, incorporated physiologic assessments, resources used, and patient disposition. 
We have previously published full details of how acuity was defined and the prevalence 
and characteristics of patients with low-acuity complaints (Ward et al., 2023). To be clas-
sified as low-acuity, patients needed stable vital signs; did not require any procedures or 
medications from EMS; did not require any radiographs, blood tests, IV medications, or 
procedures in the ED; and were discharged home with no return visits leading to admis-
sion within five days. EMS procedures included airway intervention, IV placement, and 
splint or cervical collar application. ED procedures included laceration repair, fracture 
reduction, and procedural sedation.

Data Analysis

EMS clinician surveys and data abstracted from patient medical charts were used as the 
data sources for our analyses. Descriptive statistics were generated to describe the co-
horts of patients transported by paramedics and EMTs. EMS clinician survey responses 
were dichotomized by grouping “agree” and “strongly agree” as agreement and all other 
responses as disagreement. We then calculated and compared the sensitivity, specificity, 
positive and negative predictive values (PPV and NPV) for paramedic and EMT acuity 
assessments when compared against the study reference standard for low-acuity. We 
defined sensitivity and positive predictive value as the correct detection of low-acuity 
because of our objective of identifying the accuracy of EMS clinicians in identifying 
children with low-acuity complaints. Thus, in these analyses, specificity and negative 
predictive value are measures of the correct identification of patients with emergent, or 
high acuity, illness. When calculating the level of support from paramedics and EMTs 
for specific alternative EMS dispositions, analysis was restricted to participants with 
low-acuity complaints using the study definition. We considered differences in accuracy 
to be statistically significant when the 95% confidence interval around the point estimate 
of one group did not overlap with the point estimate of the other group. Differences in 
the proportion of EMTs and paramedics supporting alternative dispositions were based 
on chi square tests. We decided a priori to enroll 1,000 patients for the parent study to en-
sure we had sufficient power for the primary study objective, analyzing the prevalence 
and characteristics of low-acuity pediatric patient transports. Analyses were performed 
using SAS (SAS Institute, Inc, Cary, NC) (SAS/STAT 15.3 User’s Guide, 2023).

RESULTS

We enrolled 996 children in the parent study. EMS clinicians completed surveys for 837 
participants (84.0%). Most EMS surveys were completed by EMTs (640/837, 76.4%), and 
the remainder were completed by paramedics (189/837, 22.6%). EMS clinician type was 
missing on 8 surveys. The mean age of the entire patient cohort was 6.9 years (SD 5.5). 
401/837 (47.9%) patients were female. The most common race and ethnicity respons-
es were non-Hispanic Black (532/837, 63.6%) and non-Hispanic White (87/837, 10.4%). 
65/837 (7.8%) of the patients required interpreters in the ED. The patients transported by 
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paramedics and EMTs differed in several respects (Table 1). The cohort transported by 
EMTs was younger and more likely to be non-Hispanic Black and publicly insured. As 
expected for two-tiered EMS agencies, EMTs were more likely to transport patients with 
low-acuity complaints both as measured by ESI triage level and by our study reference 
standard. For participants transported by EMTs, 40.3% were triaged as ESI levels 4 or 5, 
and 39.5% were low-acuity using the study definition. For participants transported by 
paramedics, 29.1% were triaged as ESI levels 4 or 5, and 20.6% were low-acuity using the 
study definition.

For the enrolled participants defined as having a low-acuity condition, paramedics 
agreed that 19/39 (48.7%) were low-acuity, and EMTs agreed that 158/253 were low-acuity 
(62.4%). The sensitivity for identifying children with a low-acuity complaint was signifi-
cantly lower for paramedics than EMTs (24% [95% CI 20%,38%] vs. 50% [46%, 54%] re-
spectively) (Table 2 and Figure 1). The specificity for identifying children with emergent 
medical needs (not low-acuity) was significantly higher for paramedics than EMTs (83% 
[78%, 87%] vs. 70% [66%, 74%], respectively). The PPV for identifying a child as low acuity 
was 0.44 (0.28, 0.60) for paramedics and 0.62 (0.55, 0.68) for EMTs. The NPV for identify-
ing children with emergent medical needs (not low-acuity) was 0.71 (0.63, 0.78) for para-
medics and 0.59 (0.54, 0.64) for EMTs (Figure 2).

We observed limited agreement from both paramedics and EMTs in supporting that 
alternative dispositions would have been appropriate for patients they were caring for, 
who met the study definition for a low-acuity condition (Table 3). For patients defined 
as having a low-acuity complaint, 35.9% of paramedics and 54.5% of EMTs agreed that 
substituting a taxi for an ambulance would have been appropriate. For these low-acuity 
patients, 56.4% of paramedics and 53.4% of EMTs agreed it would have been appropriate 
for the child to be seen in a primary care or urgent care clinic rather than the ED. Both 
paramedics and EMTs demonstrated little support for treatment in place and non-trans-
port for children with low-acuity complaints (20.5% and 22.5% agreement, respectively). 

DISCUSSION

In this prospective observational study, both paramedics and EMTs had limited accura-
cy when identifying low-acuity pediatric patients as defined by our composite measure. 
EMTs had a higher sensitivity than paramedics when identifying low-acuity pediatric 
patients and a lower specificity. We did not observe a statistically significant difference 
between the PPV and NPV of paramedics and EMTs. The differences observed in sen-
sitivity and specificity between paramedics and EMTs may stem from differences in 
the patient cohorts transported by each group, or could be attributable to the different 
training requirements and pediatric exposure for paramedics and EMTs. (Hansen et al., 
2015; Jeruzal et al., 2019; Rahman et al., 2015; Zaritsky, 1994) We were surprised to find 
EMTs had a higher sensitivity in identifying low-acuity patients. This may reflect the 
larger proportion of low-acuity patients they see, with paramedics erring on the side of 
transport if they were dispatched to the scene. Greater exposure to high-acuity pediatric 
patients may also explain why paramedics demonstrated a higher specificity, i.e. abil-
ity to detect sick children. The overall limited accuracy observed from both EMTs and 
paramedics may reflect limited exposure to pediatric calls. We were not able to measure 
pediatric exposure in this study.
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EMT cohort, n (%) Paramedic cohort, n (%) Total, n (%)

VARIABLE N=640 (%) N=189 (%) N=837a

Age (years)

< 1 88 (13.8) 13 (6.9) 102 (12.2)

1 - 3 188 (29.4) 66 (34.9) 257 (30.7)

4 - 6 93 (14.5) 18 (9.5) 111 (13.3)

7 - 12 136 (21.3) 55 (29.1) 192 (22.9)

13 - 18 135 (21.1) 37 (19.6) 175 (20.9)

Mean age (std) 6.8 (5.5) 7.2 (5.4) 6.9 (5.5)

Sex

Male 334 (52.2) 98 (51.9) 436 (52.1)

Race

Non-Hispanic Black 426 (66.6) 101 (53.4) 532 (63.6)

Non-Hispanic White 57 (8.9) 30 (15.9) 87 (10.4)

Hispanic 104 (16.3) 35 (18.5) 141 (16.8)

Other 43 (6.7) 22 (11.6) 66 (7.9)

Not Documented 10 (1.6) 1 (0.5) 11 (1.3)

Interpreter

Yes 46 (7.2) 19 (10.1) 65 (7.8)

Insurance status

Private insurance 109 (17.0) 49 (25.9) 158 (18.9)

Public 466 (72.8) 114 (60.3) 587 (70.1)

No insurance 35 (5.5) 12 (6.4) 48 (5.7)

Unknown 30 (4.7) 14 (7.4) 44 (5.3)

Date/time arrival

Office Hours (Mon-Fri, 8 am – 5 pm) 460 (71.9) 130 (68.8) 533 (63.7)

Chief Complaint 

Behavioral/psychiatric 40 (6.3) 3 (1.6) 43 (5.1)

Neurologic 65 (10.2) 56 (29.6) 125 (14.9)

Gastrointestinal 48 (7.5) 9 (4.8) 57 (6.8)

Global/general 119 (18.6) 24 (12.7) 143 (17.1)

Musculoskeletal/skin 250 (39.1) 44 (23.3) 297 (35.5)

Pulmonary 88 (13.8) 36 (19.1) 125 (14.9)

Other 30 (4.7) 17 (9.0) 47 (5.6)

Injury

Yes 260 (40.6) 49 (25.9) 311 (37.2)

Motor vehicle crash victim

Yes 52 (8.1) 8 (4.2) 60 (7.2)

ESI triage level

1/2 76 (11.9) 36 (19.1) 113 (13.5)

3 306 (47.8) 117 (61.9) 428 (51.1)

4 237 (37.0) 34 (18.0) 273 (32.6)

5 21 (3.3) 2 (1.1) 23 (2.7)

Low Acuityb

Yes 253 (39.5) 39 (20.6) 294 (35.1)
a There were 8 EMS surveys with no clinician type, so the total of EMT and Paramedic cohorts is 829 instead of 837.
b As defined using the novel composite definition developed for this study.

Table 1. Characteristics of enrolled children transported to the emergency department (ED) by Emergency 
Medical Services (EMS), grouped by EMS clinician type.
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Sensitivity 
(95% CI)

Specificity 
(95% CI)

Positive Predictive 
Value (95% CI)

Negative Predictive 
Value (95% CI)

EMT (N=640) 50% (46%, 54%) 70% (66%, 74%) 0.62 (0.55, 0.68) 0.59 (0.54, 0.64)

Paramedic (N=189) 24% (20%, 38%) 83% (78%, 87%) 0.44 (0.28, 0.60) 0.71 (0.63, 0.78)

All EMS Clinicians  (N=837)a 46% (43%, 50%) 74% (71%, 77%) 0.60 (0.54, 0.65) 0.62 (0.58, 0.67)
a There were 8 EMS surveys with no clinician type, so the total of EMT and Paramedic cohorts is 829 instead of 837.

Table 2. Ability of Emergency Medical Services (EMS) clinicians to predict low-acuity pediatric patients.

Figure 1. Sensitivity and specificity of EMTs and Paramedics for identifying children with a 
low-acuity condition. Error bars depict the 95% confidence intervals.

Figure 2. Positive and negative predictive values for EMTs and Paramedics when identifying 
a child as having a low-acuity condition. Error bars depict the 95% confidence intervals.
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The PPVs observed in our study when EMS clinicians classified a child as low-acuity 
are lower than in previous studies. A previous meta-analysis found a predictive value of 
0.91 (0.71, 0.98) for paramedic determination of patients not requiring transport and 0.68 
(0.48, 0.83) for patients not needing ED evaluation. (Brown et al., 2009) There are several 
reasons we may have observed a lower PPV. First, most previous studies analyzing EMS 
acuity determinations have excluded children. EMS clinicians have limited pediatric 
training and less comfort managing children (Hansen et al., 2015; Jeruzal et al., 2019; 
Rahman et al., 2015; Zaritsky, 1994) and, therefore, may have lower accuracy when assess-
ing acuity in children compared to adults. The only pediatric study in the meta-analysis 
reported a predictive value of 0.98 when identifying children with low-acuity com-
plaints. (Haines et al., 2006) However, the reference standard was a physician assessment 
based solely on an EMS verbal report. Second, the reference standard used in our study 
for low-acuity may have excluded patients that other studies classified as low-acuity. For 
example, if a patient received a radiograph, we classified the encounter as not low-acuity 
regardless of whether any abnormalities were identified on the radiograph. Less conser-
vative reference standards have been used in previous studies, including physician opin-
ion (Haines et al., 2006; Pointer et al., 2001) and hospital admission status. (Levine et al., 
2006; Price et al., 2005; Richards & Ferrall, 1999; Zachariah et al., 1992) Third, our study 
was restricted to children transported to the ED. Not including children managed on 
scene without transport may have resulted in spectrum bias and worse performance in 
identifying low-acuity children. Finally, our study included both paramedics and EMTs. 
While we observed some differences between these two groups, the PPV when identi-
fying low-acuity encounters was not significantly different. This suggests that including 
EMTs in our study does not explain the lower PPV.

We observed limited support among both paramedics and EMTs for alternative EMS 
dispositions for children with low-acuity complaints. A narrow majority of EMTs agreed 
that transport to a clinic site (53.4%) or transport by taxi (54.5%) would have been ac-
ceptable for children who met the study criteria for low acuity. Paramedics showed a 
similar level of support for transport to clinic sites (56.4%) but a lower level of support for 
transport by taxi (35.9%). Both paramedics and EMTs demonstrated very little support 
for non-transport (20.5% and 22.5% respectively). These low levels of support are not 
surprising given that only 48.7% of paramedics and 62.4% of EMTs agreed that children 
defined by the study as low-acuity could be considered low-acuity. Previous studies have 

EMT (N=253a) 
% Agreement 

Paramedic (N=39a) 
% Agreement 

Chi-Square 
Statistic

P-value

This child's complaint could be considered "low acuity." 62.4 48.7 2.7 0.102

It would have been acceptable for this child to be trans-
ported in a commercial ride-sharing service rather 
than an ambulance today.

54.5 35.9 4.7 0.030

It would have been acceptable for this child to be seen 
in a primary care clinic or urgent care clinic today 
rather than an ED. 

53.4 56.4 0.13 0.722

It would have been acceptable for EMS to have as-
sessed and treated this child today and left them at 
home. 

22.5 20.5 0.1 0.778

a Number of participants transported by EMS who were classified as low-acuity using study composite definition

Table 3. Agreement of Emergency Medical Services (EMS) clinicians for children with low-acuity 
complaints being managed by alternative EMS dispositions.
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found that EMS clinicians believe many of their patients do not require emergency am-
bulance transport to the ED. (Crowe et al., 2018, 2020; Ward, Singletary, et al., 2022) Most 
previous studies, however, have not assessed support for specific alternatives, and one 
recent study noted a lack of agreement among EMS clinicians about whether children 
should be included in such programs (Power et al., 2019). It is also important to note that 
decisions around the transport for children are not based solely on medical acuity, but 
also caregiver preferences and various social needs may need to be considered. EMS cli-
nicians may be reluctant to recommend alternative dispositions if they believe caregivers 
will be opposed. (Ward, Singletary, et al., 2022)

To summarize, paramedics demonstrated significantly higher sensitivity when detecting 
high-acuity children, but lower specificity than EMTs. Both paramedics and EMTs collec-
tively demonstrated low support for use of alternative dispositions, however paramedics 
demonstrated lower support for use of alternative means of transport.

There are several implications of our findings. First, relying on clinical impressions of 
acuity for non-transport decisions or alternative dispositions may be unsafe regard-
less of whether a paramedic or EMT makes this assessment. The lower limit of the 95% 
confidence interval for the NPV when identifying children as having emergent needs 
(not low-acuity) was 0.63 for paramedics and 0.54 for EMTs. This suggests that the un-
der-triage for children could be as high as 37% and 46%, respectively. There is, however, 
no consensus on how under-triage should be defined, nor what an acceptable rate of 
under-triage would be. (Mann, 2004) The safety of EMS clinician acuity assessments is 
paramount, as one-third of all pediatric patients assessed by EMS are not transported 
from the scene. (Ward et al., 2022) There is a lack of validated pediatric non-transport 
protocols, so most of these non-transport decisions likely rely on the clinical gestalt of 
EMS clinicians and caregivers. Despite the high rate of non-transport for children, safe-
ty outcomes after pediatric non-transport in the US are poorly described. Most studies 
examining outcomes after pediatric non-transport have involved single EMS agencies 
enrolled in small total patient numbers and have low follow-up capture rates. (Haines 
et al., 2006; Seltzer et al., 2001) Our study suggests an urgent need to better understand 
patient outcomes after non-transport by EMS.

Second, our study suggests that the clinical gestalt of EMS clinicians (both paramedics 
and EMTs) may need to be enhanced with dedicated pediatric protocols and triage tools 
to identify children who can be safely managed through alternative dispositions. Exist-
ing EMS triage measures focus on identifying severely ill and injured patients, have low 
sensitivities, and perform poorly in children (Totten et al., 2018). EMS clinicians have not-
ed there is a need for pediatric non-transport protocols that include clear endpoints, in-
corporate vital sign parameters, and can be integrated into the electronic record. (Ward, 
Singletary, et al., 2022) Tools such as the Paediatric Observation Priority Score (POPS) 
have been pilot-tested in the prehospital setting with some success, (Morgan & Cutter, 
2023) but further research is needed to validate their use in standard EMS protocols. 

Third, pediatric alternative EMS disposition programs may be challenging to implement 
if EMS clinicians continue to show only modest support for these alternative manage-
ment options. (Martin & O’Meara, 2019; O’Meara et al., 2015) Further qualitative research 
is needed to understand EMS clinician perspectives on pediatric non-transport. It will 
be important that any pediatric non-transport protocols and triage tools are developed 
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with paramedics and EMT input and assessed for acceptability and feasibility with these 
distinct groups of EMS clinicians.

Finally, our results highlight the need for comprehensive pediatric readiness in EMS 
agencies. The recently launched National Pediatric Prehospital Readiness Project (NP-
PRP) provides an opportunity for EMS agencies to assess pediatric readiness. The project 
is based on a combined policy statement addressing pediatric readiness in EMS systems 
issued by the American Academy of Pediatrics (AAP), American College of Emergency 
Physicians (ACEP), Emergency Nurses Association (ENA), National Association of EMS 
Physicians (NAEMSP) and National Association of Emergency Medical Technicians 
(NAEMTs) (Moore et al, 2020). The survey assesses readiness in several key domains in-
cluding: education and competencies for providers, equipment and supplies, interactions 
with systems of care, coordination of pediatric emergency care, patient and family-cen-
tered care, patient and medication safety, policies, procedures and protocols, and quality 
improvement/performance improvement. On completing this survey, EMS agencies will 
be provided with benchmark data, a gap report and links to resources to improve readi-
ness. 

Limitations

This study has several limitations. First, this single-center study was conducted in an 
urban setting with two-tiered EMS agencies with robust pediatric skills verification 
programs. Care should be taken extrapolating findings beyond this setting. Second, this 
study compared EMS clinical impressions against a more objective composite reference 
standard for low-acuity. Although we observed limited accuracy for paramedics and 
EMTs, this does not mean that EMS clinicians cannot apply triage protocols with fidel-
ity to triage patients accurately. Third, this study was conducted during the COVID-19 
pandemic, which altered both call volume and call types for EMS. (Lerner et al., 2020; 
Satty et al., 2021) This may have impacted EMS clinicians' acuity assessments and levels 
of support for alternative EMS dispositions. Fourth, this study was restricted to children 
transported to the ED by EMS. Excluding non-transported children, most of whom have 
low-acuity complaints, (Ward et al., 2022) may bias our results. Finally, there are limita-
tions related to our survey methodology. Participants were enrolled during windows 
when research staff were available. Although the overall demographics of the enrolled 
participants were similar to overall ED data, there may have been differences in the 
patients enrolled and EMS clinicians between these enrollment windows and overnight 
periods. Second, EMS clinicians were not blinded to interventions performed on the 
participants, which may have led to us overestimating accuracy in identifying low-acuity 
children. We minimized this impact by not sharing the study definition of low-acuity 
with EMS clinicians. In addition, when completing the study survey EMS clinicians may 
have been influenced by the clinical impressions of other EMS clinicians involved in 
patient care prior to transport.

CONCLUSIONS

This prospective observational study is the first to show that both paramedics and EMTs 
have low accuracy when identifying children with low-acuity complaints. This may 
result in both overtriage and undertriage of pediatric EMS calls. We also observed lim-
ited support from both paramedics and EMTs for including children in alternative EMS 
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dispositions programs, with less support from both paramedics and EMTs for treatment 
in place/non-transport when compared to transport to alternative locations and trans-
port via alternative means. These findings suggest significant challenges to implement-
ing pediatric alternative EMS disposition programs. There is an urgent need for further 
research to develop and validate non-transport protocols and triage tools for children 
with low-acuity conditions. Our findings suggest that such triage tools must be assessed 
for feasibility, reliability, and validity with paramedics and EMTs.

Figure 3. Survey questions administered to caregivers.

Figure 4. Survey questions administered to EMS clinicians.
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ABSTRACT 

Introduction: Firearms are commonly encountered in the prehospital setting, some-
times with devastating consequences. However, the frequency with which EMS 
workers find and handle firearms when evaluating patients in the field and the 
firearm safety training they have received remains largely unstudied.

Objectives: We sought to answer the following questions: 1) How frequently do EMS 
personnel in West Texas and Southern New Mexico USA encounter and handle fire-
arms when caring for patients? 2) How many of these clinicians are aware of agency 
policy or have received agency training in the safe handling of firearms? 3) Do these 
clinicians support integrating firearm training into the EMS curriculum?

Methods: In this observational, cross-sectional study, a survey evaluating weapon and 
firearm encounters, confidence handling firearms, and formal firearms training was 
distributed to EMS providers in West Texas and Southern New Mexico between July 
1, 2022, and January 1, 2023.

Results: Two hundred forty-seven out of a potential 609 EMS clinicians completed the 
online survey, representing a 41% response rate. Among respondents, 61% reported 
encountering firearms at least once per year. These firearms were handled by EMS 
personnel over a quarter of the time. Sixty-eight percent of prehospital providers 
were unaware of any agency policy regarding handling firearms. Despite broad per-
sonal experience with firearms, 90% of respondents received no agency training in 
gun safety. Eighty-seven percent of providers reported they would attend an agency 
training course on firearm safety, and 95% indicated that this topic should be added 
to the EMS curriculum.

Conclusion:  EMS personnel in West Texas and Southern New Mexico routinely en-
counter and handle guns despite minimal agency firearm safety training. This initial 
study may demonstrate a potential need for introducing firearm safety didactics and 
training into the EMS curriculum, and the need for additional research.

INTRODUCTION 

Firearm-related violence is a global public health issue that has 
claimed over 2.75 million lives in the last decade (Collaborators, 
2020). In the United States specifically, firearm-related injury is 
the third leading cause of injury-related death overall and the 
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leading cause of death among those aged 1-19 years (Goldstick et al., 2022; Marczak et al., 
2016; Reddy, 2016). There is a reported $2.8 billion worth of emergency department (ED) 
and inpatient charges spent on firearm-related injuries in the United States per year (Ket-
terer et al., 2019). Current data suggest that 35.3% of patients who present to the ED with 
an injury related to a firearm suffered those injuries unintentionally (Gani et al., 2017). 
Another study found that on a daily or weekly basis, guns or knives are introduced into 
20% of emergency departments (EDs) in the United States (Kansagra et al., 2007). One 
survey identified that approximately 20% of attending physicians and 25% of resident 
physicians had encountered a firearm during their shift in the ED (Gani et al., 2017). 
Another investigation found that 5.6% of ED physicians experienced an assault involving 
a firearm or sharp object (Basak et al., 2017).

EMS personnel transport patients to the ED, often from high risk environments.  The 
frequency of weapons encounters during these contacts is unknown. It is also unclear 
what policies or training may help enhance the safety of EMS personnel and patients 
when a weapon is unexpectedly encountered during patient care. We sought to answer 
the following questions: 1) How frequently do EMS personnel in West Texas and South-
ern New Mexico encounter and handle firearms when caring for patients? 2) How many 
of these clinicians are aware of an agency policy or have received agency training in the 
safe handling of firearms? 3) Do these clinicians support integrating firearm training 
into the EMS curriculum?

METHODS 

A standardized questionnaire was developed for this observational, cross-sectional 
study to evaluate prehospital EMS weapon encounters using Research Electronic Data 
Capture (REDCap) (Appendix 1). The initial questionnaire underwent beta testing from 
a convenience sample of 6 EMS providers in west Texas, and a feedback form was used 
to collect the results. Changes to the initial survey were made, and the final survey was 
launched to gather feedback and acquire data for the study. A recruitment flyer with a 
QR code linking respondents to the questionnaire was delivered to a convenience sam-
ple of fire and EMS stations within El Paso, Texas, and the surrounding area, including 
Southern New Mexico, USA. All participants gave informed consent to participate in the 
research.

Study data were collected and managed using REDCap electronic data capture tools 
hosted at Texas Tech University of Health Sciences El Paso (Harris et al., 2019; Harris et 
al., 2009). REDCap is a secure, web-based software platform designed to support data 
capture for research studies, providing 1) an intuitive interface for validated data cap-
ture; 2) audit trails for tracking data manipulation and export procedures; 3) automated 
export procedures for seamless data downloads to common statistical packages; and 4) 
procedures for data integration and interoperability with external sources.

Public, private, and governmental EMS clinicians operating across professional and 
volunteer agencies were included. EMS practitioners from West Texas and Southern New 
Mexico who had previously worked in other states were also considered eligible for the 
study. Voluntary respondents were asked to answer questions regarding their encounters 
with weapons and patients. Data collection occurred between July 1, 2022, and January 1, 
2023. The questionnaire was anonymous, with no identifiers.
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Questions were asked about demographics, years of experience, location of weapon and 
firearm encounters, city size, visibility of the weapons, types of firearm encounters, 
comfort level in handling firearms, formal firearm training, and desire to add additional 
firearm training to EMS coursework (Appendix 1). 

Data were compiled, and descriptive statistics of responses to these questions were tabu-
lated. To visually display the frequen-
cy of weapon encounters among par-
ticipants, the different types of weapon 
encounters, and the frequency with 
which EMS workers and non-EMS 
law enforcement removed firearms, 
figures of this data were created with 
Microsoft Excel. We also checked for 
any associations between participant 
characteristics or prior experience with 
firearms and interest in participating 
in EMS-based firearms training or 
support for integrating firearms safety 
into the EMS curriculum. Specifically, 
continuous variables were compared 
between groups using the Wilcoxon 
rank-sum test, and categorical vari-
ables were compared using the Fisher 
exact test with statistical significance 
set at an alpha level of <0.05. No at-
tempt was made to impute missing 
data. Ethical approval for this study 
was secured from the Texas Tech Uni-
versity Health Sciences El Paso Institu-
tional Review Board (approval number 
E22065).

RESULTS 

Two hundred forty-seven EMS clini-
cians completed the survey out of a 
potential 609 respondents, represent-
ing a 41% completion rate. Respon-
dents were 83% male, and mainly 
practiced in Texas (57%), and New 
Mexico (38%). The three major types 
of EMS involvement were through a 
professional fire department (53%), a 
private EMS agency (32%), and a vol-
unteer fire department (6%). Personnel 
reported a range of EMS experience 
from 0-5 years (20%), 6-10 years (24%), 
to 30+ years (9%) (Table 1).

Characteristic
Number of 
Respondents 

n (%)*

Gender (N = 246)

Male 204 (83%)

Female 38 (15%)

Prefer Not to Answer 4 (2%)

I currently work in the state of:† (N = 241)

Texas 138 (56%)

New Mexico 92 (38%)

Arizona 6 (2%)

Other 5 (2%)

I am/was primarily involved in EMS through: (N = 247)

Professional Fire Department 130 (53%)

Private EMS Agency 79 (32%)

Volunteer Fire Department 14 (6%)

DHS (Federal Law Enforcement, USBP, Coast 
Guard) 9 (4%)

Government EMS Agency 6 (2%)

Department of Defense (Active or Reserve) 2 (1%)

Local Law Enforcement (Police, Sheriff) 2 (1%)

Tribal 2 (1%)

Other 3 (1%)

How many years have you been involved in EMS for?‡ (N = 247)

0-5 50 (20%)

6-10 58 (24%)

11-20 72 (29%)

21-29 45 (18%)

30+ 22 (9%)

DHS = Department of Homeland Security; USBP = United States 
Border Patrol. All questions and statements are presented exactly 
as they appeared in the survey. All potential responses with any 
ancillary information are also shown unless otherwise specified.

*There were 247 participants in total. Categories with sample siz-
es less than 247 indicate that the remaining participants left the 
question blank. Percentages may not add to 100 due to rounding 
error.

†Respondents could answer with any US state. Subjects who 
reported currently working in states other than Texas and New 
Mexico belonged to EMS stations in these two states but were 
assigned to work in different locations at the time of the survey.

‡Answer choices included less than 1 year any numerical integer 
between 1-29 years, and 30 or greater years.

Table 1. Demographic characteristics of survey 
respondents.
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Sixty-one percent of respondents reported encountering firearms at least once per year. 
By comparison, non-firearm weapons were encountered at least once per year by 86% of 
respondents (Figure 1). 

Firearm encounters most often took place in Texas (52%), New Mexico (37%), and Arizo-
na (3%). The Arizona encounters represent 8 encounters documented by the Department 
of Homeland Security United States Border Protection EMS clinicians. Practitioners 
found these weapons primarily in large cities (46%), and they were either openly visible 
(50%), or hidden and only discovered during assessment and treatment (41%). Handguns 
were found most frequently (59%), though rifles (17%), shotguns (16%), and military-style 
weapons (7%) were also reported (Table 2). 

Among all weapon encounters over the last year of active service, knives (38%), firearms 
(25%), and blunt striking weapons (23%), were found most often (Figure 2).

Some groups include more than 247 as a total denominator due to multiple participant 
responses. Firearms were removed by EMS clinicians, a mean of 28% (standard devia-
tion [SD]: 25%) of the time, and by law enforcement, a mean of 65% (SD: 30%) of the time 
(Figure 3).

EMS clinicians were asked if they knew the caliber of the firearm encountered, and 218 
responses were documented; 62 respondents knew the caliber, 51 answered they knew 
the caliber “sometimes” and 105 did not know. When reporting if they knew the type 
of firearm encountered, 113 respondents reported the caliber or the specific firearm 
type/make, and 105 did not know (N=218). The most common caliber reported were 

Figure 1. Frequency of firearm and non-firearm weapon encounters for EMS personnel over career.
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54 encounters with a 9 mm caliber 
firearm, followed by 24 encounters 
with a .45 automatic Colt pistol (ACP) 
(11.43x23mm) caliber. There were 13 
encounters with shotguns and 7 en-
counters with weapons that shoot the 
5.56 caliber round.

Thirty-two percent of participants 
reported having a policy for handling 
firearms discovered during patient 
care, while 68% either did not have any 
policy or were unsure. Only 12% of re-
spondents indicated that they received 
training in the safe handling of fire-
arms through their agency. Although 
74% of our cohort stated they had at 
least moderate (have used firearms 
many times, comfortable using them 
safely and effectively) experience with 
firearms, and 78% said they felt safe 
handling, clearing, or engaging the 
safety system of a firearm discovered 
during patient care, 87% reported they 
would be interested in taking a fire-
arm safety course. Ninety-five percent 
of participants believed basic firearm 
safety should be added to the EMS 
curriculum. 

Among all participants, 78% belonged 
to a household that owned firearms, 
and 77% of EMS clinicians who owned 
firearms reported shooting their fire-
arms several times a year or more. 

Participation in a concealed carry/
concealed handgun license course 
was most common (45%), followed 
by a hunter safety course (26%), and 
military or law enforcement firearms 
training (23%). 33% of the cohort re-
ported not participating in any of the firearms training courses 

Interest in participating in an EMS firearm safety course was associated with fewer years 
of EMS experience (median [interquartile range]: 12 [6-20] vs. 20 [9-27], p = 0.005) and 
not having participated in a firearm safety course (36% [76/213] vs. 16% [5/32], p = 0.027). 
Additionally, more personnel interested in participating in an EMS firearm safety course 
had previously participated in a hunter safety course (23% [49/213] vs. 44% [14/32], p = 

Encounters
Number of 
Respondents 

n (%)*

When I encountered a FIREARM during patient care I was work-
ing in (check all that apply):† (N = 262)

Texas 136 (52%)

New Mexico 97 (37%)

Arizona 8 (3%)

Utah 6 (2%)

New York 3 (1%)

California 2 (<1%)

Tennessee 2 (<1%)

Other 8 (3%)

What was the approximate population or city size when you 
encountered the FIREARM(s)? (N = 277)

Large Urban City (>250,000 people) 128 (46%)

Midsize Urban City (100,00-250,000 people) 30 (11%)

Small City (50,000-100,00 people) 30 (11%)

Large Town (25,000-50,000 people) 21 (8%)

Small Town (less than 25,000 people) 27 (10%)

Rural Area 35 (13%)

Wilderness Area 6 (2%)

Of the times you have encountered a FIREARM during your 
EMS patient activities, was the weapon (select all that apply): (N 
= 337)

Openly Visible 167 (50%)

Hidden and Only Discovered During Assess-
ment/Treatment 139 (41%)

Other Location 31 (9%)

If a FIREARM has been discovered, what type was it? (Select all 
that apply) (N = 362)

Handgun 213 (59%)

Rifle 63 (17%)

Shotgun 59 (16%)

Military-style 27 (7%)

All questions and statements are presented exactly as they ap-
peared in the survey. All potential responses with any ancillary 
information are also shown unless otherwise specified.

*Percentages may not add to 100 due to rounding error.

†Answer choices included any of the 50 US states, a US territory, 
or outside of the USA.

Table 2. Firearm encounters among survey 
respondents.
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Figure 2. Different types of weapon encounters by ems personnel in the last year of active service.

Figure 3. The reported frequency of firearm removal by EMS personnel versus law enforcement. There are 
gaps in the X-axis ranges because participants responded in intervals of 10 percentage points (i.e., 10%, 
20%, 30%, etc.).
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0.017). However, gender, state of practice, EMS 
involvement, personal experience with firearms, or other training in the safe handling of 
firearms were not associated with willingness to engage in a training course.

Respondents who believed that firearm safety should be added to the EMS curriculum 
reported encountering firearms more frequently on average (median [interquartile range 
(IQR)]: once a year [once every 5 years to once every 6 months] vs. once every five years 
[never to once a year], p = 0.006) and that their agency had a policy for handling firearms 
more often (33% [75/225] vs. 0% [0/11], p = 0.008). Although firearm ownership was the 

Perspectives
Number of 
Respondents 

n (%)*

Does your agency have a policy for handling firearms discovered 
during patient care? (N = 238)

Yes 77 (32%)

No 107 (45%)

I don’t know 54 (23%)

Have you received training in the safe handling of firearms 
through your agency? (N = 240)

Yes 28 (12%)

No 214 (89%)

Do you feel safe handling, clearing, or engaging the safety sys-
tem of a firearm discovered during patient care? (N = 240)

Yes 186 (78%)

No 54 (23%)

How would you describe your personal experience with fire-
arms? (N = 241)

None; have never handled or fired a gun 17 (7%)

Minimal; have handled or been around guns, 
but never fired them 11 (5%)

A little; have fired guns once or possibly a few 
times 34 (14%)

Moderate; have used firearms many times, 
comfortable using them safely and effectively 98 (41%)

Significant; extensive background with fire-
arms, comfortable teaching safe use to others 81 (34%)

Would you be interested in participating in a firearm safety 
course? (N = 245)

Yes 213 (87%)

No 32 (13%)

Do you believe basic firearm safety should be added to the EMS 
curriculum? (N = 242)

Yes 231 (95%)

No 11 (5%)

All questions and statements are presented exactly as they ap-
peared in the survey. All potential responses with any ancillary 
information are also shown unless otherwise specified.

*There were 247 participants in total. Categories with sample siz-
es less than 247 indicate that the remaining participants left the 
question blank. Percentages may not add to 100 due to rounding 
error.

Table 3. EMS personnel perspectives on firearm 
training.

Ownership and Training
Number 

of Respon-
dents n (%)*

Do you or anyone in your household own firearms? 
(N = 236)

Yes 185 (78%)

No 51 (22%)

If you own firearms, how often do you shoot them? 
(N = 184)

Never 9 (5%)

Less than once a year 16 (9%)

About once a year 17 (9%)

Several times a year 71 (39%)

About once a month 50 (27%)

About once a week 16 (9%)

More than once a week 5 (3%)

Have you participated in any of the following? (N = 
247)

Concealed carry/concealed handgun 
license permit course 112 (45%)

Hunter safety course 63 (26%)

Military or law enforcement firearms 
training 58 (23%)

Formal gun safety course (i.e., NRA 
basic pistol, Boy Scout camp, etc.) 47 (19%)

Professional firearms training 34 (14%)

Competitive shooting (i.e., IPSC, 
Cowboy Action, etc.) 19 (8%)

None 81 (33%)

All questions and statements are presented exactly as 
they appeared in the survey. All potential responses 
with any ancillary information are also shown unless 
otherwise specified.

*There were 247 participants in total. Categories with 
sample sizes less than 247 or less than the total num-
ber of participants to which the question pertained 
indicate that the remaining participants left the 
question blank. Percentages may not add to 100 due to 
rounding error.

Table 4. Firearm ownership and non-EMS 
agency firearm training among ems 
personnel.
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same between groups, gun owners who believed that firearm safety training should 
be integrated into the EMS curriculum shot their guns more frequently (median [IQR]: 
several times a year [several times a year to about once a month] vs. about once a year 
[about once a year to several times a year], p = 0.038). Otherwise, those who did and did 
not support the introduction of firearms safety into the EMS curriculum did not differ 
in any demographic characteristics, years of EMS experience, prior participation in gun 
safety training courses, or self-reported comfort with firearms.

DISCUSSION 

Although firearm safety remains a significant concern among emergency providers, 
research is very scarce on firearms found in prehospital settings. In our study of pre-
hospital personnel perspectives on firearms in the southwest United States, we found 
that EMS clinicians regularly encounter firearms when evaluating patients in the field. 
Furthermore, respondents reported that EMS personnel handled or removed firearms 
more than 25% of the time. Only 33% of respondents were aware of any agency policy 
regarding firearms handling. Despite broad personal experience with firearms among 
our cohort, there was considerable support for the development of formal EMS firearm 
training and the integration of firearm safety into the EMS curriculum. The addition 
of gun safety to prehospital education and policy may help protect EMS personnel and 
decrease potential injury to bystanders, patients, and equipment.  

Violence is a significant prehospital problem (Maguire et al., 2018; Murray et al., 2020; 
Pourshaikhian et al., 2016). Up to 83% of EMS clinicians report experiencing some form 
of workplace violence annually (Xing et al., 2015). The rate of occupational fatalities 
among EMS workers matches that of firefighters and police, and the rate of non-fatal 
injuries is three to five times greater than the average for all US workers (Maguire et al., 
2005; Maguire et al., 2002; Maguire & Smith, 2013). Although most episodes of workplace 
violence do not involve weapons, the presence of weapons and firearms magnifies the 
potential for significant trauma.

Firearms are encountered in the emergency department and sometimes with devastating 
consequences. One in five attending physicians and one in four residents will encounter 
a firearm in the emergency department annually (Gani et al., 2017; Ketterer et al., 2019). 
Studies of hospital shootings over the past several decades have shown that these events 
most often occur in the ED, with 154 hospital-related shootings resulting in at least one 
injured victim occurring between 2000 and 2011 (Kelen et al., 2012; Wax et al., 2019). 
Notwithstanding the dearth of research on the topic, it logically follows that guns are 
often found in prehospital settings where many ED patients are evaluated and origi-
nate. EMS personnel frequently arrive on the scene before law enforcement or when law 
enforcement is unavailable, and EMS must determine how to best deal with firearms. 
EMS perspectives on firearms encountered in the field and their knowledge of existing 
guidelines or appropriate training on handling these weapons have remained largely 
unstudied.

This study investigates how often EMS practitioners encounter weapons and firearms in 
the field. In a separate study of weapon encounters among EMS personnel in Boston and 
Los Angeles, 42% of EMS surveyed participants searched patients for weapons, and 62% 
found one (Thomsen et al., 2000). The number of times that personnel found a weapon 
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on a patient ranged from less than 5 (33% of the cohort) to greater than 10 (13% of the 
cohort), though practitioners had different levels of experience and no time domain was 
reported. Eighty-six percent of our participants reported finding non-firearm weapons in 
the field at least once per year, and 61% reported finding firearms in prehospital settings 
as or more frequently. This suggests that weapon encounters by prehospital clinicians 
may be a relatively common and regular occurrence.

The frequency with which our cohort reported encountering firearms may be related 
to the fact that most of our respondents were from Texas and New Mexico, two states 
with high gun ownership. 35.5% of households in Texas and 35.9% of households in New 
Mexico own firearms. Furthermore, these states rank 15th and 5th, respectively, in the 
rate of registered guns per 1000 people compared to the rest of the US (Gun Ownership 
by State, 2023). It also must be noted that within these states, most firearms were found 
in large urban cities, and prehospital firearm encounters have only been studied in this 
setting (Thomsen et al., 2000). Further research is needed to determine when prehospital 
practitioners routinely encounter firearms in areas of lower gun ownership and whether 
these encounters occur in large cities or other settings.

A significant number of prehospital clinicians reported they handled weapons during 
patient evaluation. There is a misconception that law enforcement is the only person-
nel to handle weapons found on patients; our findings show that EMS responders may 
be the first to arrive on the scene and be faced with the choice of whether to secure a 
firearm and to provide medical care or wait for law enforcement to arrive. A delay in 
care can often be life-threatening to the patient. Although prehospital practitioners are 
trained to ensure that they are safe before treating patients (Klein & Tadi, 2023), wheth-
er personnel feel comfortable securing weapons and firearms may depend on personal 
experience. Almost three-quarters of our cohort reported having at least moderate (have 
used firearms many times, comfortable using them safely and effectively) experience 
with firearms. For this reason, they may feel more comfortable safely securing these 
weapons when needed.

Clear agency policies and procedures should exist to help prehospital clinicians navigate 
weapon and firearm situations safely. We found that for most participants, this was not 
the case. Roughly 66% of respondents were unaware of any agency policy regarding 
firearm safety, and 90% received no agency training in handling firearms. This is consis-
tent with earlier literature showing a deficiency of formal weapons training among EMS 
personnel. EMS weapon encounters in Boston and Los Angeles showed that 62% of pre-
hospital responders have found weapons on a patient, yet 80% of participants stated that 
the firearm safety training they received was inadequate (Thomsen et al., 2000). There 
is also evidence to suggest that EMS personnel are poorly trained for facing violence in 
the field. A study assessing prehospital violence showed that over 50% of EMS clinicians 
have no protocol or guideline for handling violence when arriving on the scene (Tintin-
alli & McCoy, 1993). Another more recent study showed that 79% of prehospital clini-
cians had seen a weapon on a patient, and only 33% of clinicians had a known guideline 
for dealing with violence (Corbett et al., 1998). It is unclear whether job-specific training 
would be needed to mitigate the risk of firearm discharge when treating these patients. 
There is evidence to suggest that prehospital responders encounter high percentages of 
patients armed with different weapons. Most of these responders have not received for-
mal weapons training, which may compromise their safety.
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EMS responders in our study overwhelmingly supported adding firearm safety training 
to the prehospital curriculum. This support was seen in almost all participants regard-
less of their years of job experience or comfort level with firearms. Most personnel re-
ported that they would be interested in participating in a firearms safety course. This 
seems to suggest that EMS clinicians see benefit in job-specific firearms training irre-
spective of background. These individuals may feel that specific knowledge of handling 
and securing different types of firearms or how to remove a firearm safely will keep 
them safer while on shift. Hospital ED personnel also benefit from additional training 
because this may lower the rate of armed patients in the emergency department (Goetz 
et al., 1991).

LIMITATIONS 

Our study comprised a convenience sample of EMS personnel primarily from West 
Texas and Southern New Mexico USA, limiting our findings' generalizability to the EMS 
population nationwide. This investigation is the first to evaluate the perspective of pre-
hospital clinicians on firearms, primarily in the southwest US. The small sample size of 
our study must also be acknowledged despite the novelty of this work. The response rate 
of 41% must also be noted, as this is below average for the typical survey response study 
and may lead to sampling bias. The national EMS workforce is primarily male, with 
females comprising 35% of those earning their National EMS Certification from 2008 to 
2017 (Crowe et al., 2020); however, the National Fire Protection Association in 2020 re-
ported of 89,600 firefighters in the USA, only 9% were female (Fahy, 2022). Our number 
of female respondents was 15%, below the female gender profile for EMS certifications 
earned, but above the firefighter employment profile. The exact female EMS workforce 
practicing in West Texas and Southern New Mexico is unknown. It is possible that those 
who had encountered more weapons while on the job or had stronger opinions about 
firearm safety were more likely to participate. It must be noted though, that a proportion 
of respondents reported never encountering a firearm while working. Using a QR code 
may have made it more difficult for those with less technological familiarity to complete 
the survey. Recall bias may have undermined the accuracy of the results reported herein. 
To combat this, weapon encounters over more recent periods were explored. Currently, 
the agencies involved in the study do not have an electronic patient care reporting sys-
tem that utilizes a data collection instrument for firearm encounters requiring a survey 
for data collection. Similarly, the National Emergency Medical Services Information 
System (NEMSIS) does not have a data element that tracks EMS firearms encounters (C. 
F. Gregor, NEMSIS data analyst, personal communication March 26, 2024).

Although we reported the demographic characteristics and experience with firearms of 
EMS clinicians who would and would not participate in EMS-sponsored firearm safety 
training and who did or did not support introducing firearm safety training into the 
EMS curriculum, this study was not designed to compare differences between these two 
groups. 

It also must be emphasized that firearm violence is a global public health issue. In the 
past decade alone, injury related to firearms has claimed over 2.75 million lives (Collab-
orators, 2020). Firearm injury accounts for over 250,000 preventable deaths and 46,000 
disability-adjusted life years lost annually (Naghavi et al., 2018). The burden of disease 
is highest in low- and middle-income countries, with Central and South American coun-



135International Journal of Paramedicine – Number 8, October-December, 2024International Journal of Paramedicine – Number 8, October-December, 2024

Baker: West Texas Area EMS Clinicians Frequently Encounter Firearms without Gun Safety TrainingBaker: West Texas Area EMS Clinicians Frequently Encounter Firearms without Gun Safety Training

tries such as Guatemala, Venezuela, and El Salvador exhibiting mortality rates of 40 per 
100,000 compared to an international average of 6 per 100,000 (Naghavi et al., 2018). As 
only 10% of these deaths occur in military conflict, civilian patients' prehospital clini-
cians experience and treat the majority of firearm-related injuries (Werbick et al., 2021). 
Emergency medical services in many low- and middle-income countries remain under-
developed, and the level of training that prehospital practitioners receive in these coun-
tries is unclear (Suryanto et al., 2017). Further investigation can explore these clinicians’ 
experiences and perspectives on firearm encounters in the prehospital setting.

CONCLUSION

EMS personnel in West Texas and Southern New Mexico may frequently encounter 
firearms when evaluating patients in the prehospital setting and not infrequently han-
dle these weapons. 68% of surveyed prehospital clinicians are not aware of any agency 
policy for handling firearms discovered during patient care, and only 10% have received 
agency training in firearms safety. There may be potential support among prehospital 
personnel for incorporating firearm safety training into the EMS curriculum. Based on 
these preliminary data, agencies may consider integrating firearm training in prehospi-
tal clinician education and simulation to adequately prepare personnel for the field.

There is a need for improved data collection mechanisms to accurately track encounters 
between EMS and firearms. The current lack of comprehensive data limits our ability to 
understand the frequency, circumstances, and outcomes of such encounters on a larger 
scale, hindering efforts to develop targeted interventions and policies to improve safety 
for both EMS personnel and their communities. 
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ABSTRACT

Little is understood regarding a patient’s decision to go to the Emergency Depart-
ment via Emergency Medical Services (EMS) versus a privately owned vehicle (POV). 
No studies exist evaluating patients' trust of the EMS system as related to patient 
race. Patients completed a multi-method survey during their ED stay. Quantitative 
data included: patient demographics (age, gender, race) income, insurance status, 
previous medical training, highest level of education, self-reported medical and 
social history, number of ED visits in the past three months, and two scales assess-
ing trust and empathy: the Group-Based Medical Mistrust Scale and the Jefferson 
Scale.  Patient characteristics were shown. A Wilcoxon signed rank test described 
differences in trust scales by race. Logistic regression showed factors influencing 
EMS utilization. Qualitative comments described patients’ rationale for EMS versus 
POV. 23/72 (31.94%) patients utilized EMS transport and 49/72 (68.06%) utilized 
POV. 59.09% of patients self-identified as Black and 40.91% self-identified as White. 
The Group-Based Medical Mistrust Scale found Black patients had less trust in the 
EMS system (p=0.0001), while the Jefferson Scale of Patient Perception of Physician 
Empathy showed no significant difference in patient perceptions of EMS provider 
empathy (p=0.608). Patients who arrived via POV reported using marijuana, an illicit      
substance in the state of this study, more frequently than those who arrived by EMS 
(p = 0.01). Logistic regression indicated that age predicted the use of EMS over POV 
(p<0.001). Qualitative results indicated that lack of access to POV, physical limita-
tions, cost, speed, perception of emergency, and fear were identified as reasons that 
support patients’ decision to use EMS or POV. Triangulating the results, this study 
highlights that those factors in addition to trust, age, and social and economic factors 
likely impacted utilization of EMS. These findings could inform policy decisions and 
ensure emergency care systems that are accessible for all patients. 

INTRODUCTION

Each year, approximately 130 million patients visit emergency 
departments (ED) in the United States (Cairns et al., 2022). Of 
those visits, about 18% are transported to the ED via emergency 
medical services (EMS) (Peters et al., 2023). Other patients may 
arrive via a privately owned vehicle (POV), taxi/rideshare, bus, 
or by foot. Little qualitative data exist about what factors inform 
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a patient’s decision to utilize EMS versus POV. Although it may seem obvious to call 
EMS for higher acuity conditions, previous findings suggest that many factors contribute 
to the decision (Meisel et al., 2011; Shekhar & Blumen, 2021). Existing studies describe the 
frequent use of EMS by patients with lower acuity conditions; however, many patients 
with high acuity conditions do not utilize EMS. For example, less than half of all patients 
with a myocardial infarction arrive at the ED via EMS (Canto et al., 2002). Certainly, 
patients, who mostly do not have a medical background, may not have insight into the 
acuity of their own condition.

However, alternative factors – other than patient acuity - may also influence patient 
decisions to call EMS. Other studies have shown correlation between patient level factors 
and decision to use EMS. Patients with private insurance are less likely to arrive by EMS 
than patients with Medicaid or those without health insurance (Ward et al., 2023). Addi-
tionally, one-third of patients over the age of 60 arrive by ambulance and this association 
increases with each decade of age (Ashman et al., 2020). Previous studies have shown 
that a patient's age and insurance status correlate with EMS utilization, but we do not 
know whether a patient’s race is a factor in one’s decision to utilize EMS or whether race 
impacts trust of the EMS system. We also do not have insight into patient understanding 
of when it might be appropriate to utilize EMS. Given that no prior study has directly 
explored the patient’s decision-making process around the decision to call EMS, we lack 
the information necessary to ensure all patients have equitable access to ED care. The 
aim of this study was to better understand patients’ decision to use EMS or POV by tri-
angulating with reference to 1) open ended questions around the decision to utilize EMS 
and 2) responses to a survey assessing race-based trust of EMS. 

METHODS

Study Design

This study used survey design methodology to examine factors that influence patients’ 
ED transportation decisions. A multi-method survey was administered to a random 
sample of ED patients during their stay over a three-month period (June 2022 to August 
2022). Data were collected during weekday daytime hours by one trained medical stu-
dent (AL). Open-ended questions elucidated patient reasoning for utilizing EMS versus 
POV. In the survey, patients were also asked their race, ethnicity, income, insurance sta-
tus, medical history, and substance abuse history. Additionally, we reviewed in-hospital 
charts of all patients who took the survey to collect chief complaint, patient age, patient 
gender, patient disposition, and number of ED visits within the 3 months prior to enroll-
ment.

For patients that arrived to the ED via EMS, we also administered two scales to assess 
trust and perceived empathy of EMS providers: the Group-Based Medical Mistrust Scale 
(GBMMS) (Thompson et al., 2004) and the Jefferson Scale of Patient Perception of Physi-
cian Empathy (JSPPPE) (Hojat et al., 2017). Both were five-point Likert scales validated in 
the hospital setting and modified to be applicable to EMS. The adapted GBMMS used in-
cluded 7 race-based medical mistrust questions. The adapted JSPPE we included 5 ques-
tions. In the GBMMS, a higher score is associated with a higher level of mistrust (Appen-
dix A). Previous studies of this scale have demonstrated strong validity and reliability 
(α = 8.7-8.9) (Shelton et al., 2010). In the JSPPPE, a higher score indicates a higher patient 
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perception of EMS empathy (Appendix B). This scale has also been validated in previous 
studies, in which Cronbach’s α was between 0.81 and 0.88 (Domingues et al., 2019).

For the qualitative portion of the survey, patients transported via EMS were asked ten 
questions about their decision to utilize EMS as well as their overall patient encounter 
experience. These open-ended questions were asked orally with answers recorded in 
Qualtrics using an iPad (Appendix C). After the oral portion was completed, patients 
were given the iPad to answer the remainder of the qualitative survey privately because 
it contained potentially sensitive content that they might not feel comfortable answering 
aloud. Patients completed the surveys in English and were provided the option to re-
spond to these questions orally.

Study Setting and Population

One trained medical student (AL), a Caucasian female, approached a convenience sample 
of adult patients in the ED who met inclusion criteria (≥ 18 years of age), agnostic to chief 
complaint and triage data, and invited them to participate in the survey. For those who 
were interested in participating, informed consent was obtained. Patients were exclud-
ed for altered mental status or inability to provide informed consent. Patients were also 
excluded if someone else made the decision for the patient to go to the hospital (e.g., if 
another person called EMS without patient input). Efforts were made to assure equal 
representation among patients triaged to the different locations of the ED (low and high 
acuity areas), however it must be noted that with the above exclusion criteria and fact 
that survey was only administered in the ED and not to the subset of patients who may 
have presented via EMS but went rapidly to other hospital areas (e.g. surgery, cath lab, 
etc), acutely ill patients were likely to be underrepresented. 

The study took place at a large, tertiary care ED in Indiana, United States with an annual 
patient volume of 100,000 per year, of which about 33,000 arrive to the ED via EMS. The 
surrounding county is home to a population of 971,102, of which is 52% is female. 11% 
of the population was Hispanic; the racial breakdown was 62% White, 30% Black, 4% 
Asian, and 4% mixed or other races (Bureau, 2020). Median per capita income is $30,013 
and over 14% of the population lives in poverty (Bureau, 2020). The self-reported demo-
graphics for the workforce of the largest EMS agency serving the jurisdiction in which 
the study took place included 385 employees with an average age of 35 years old, 42% 
female, 83% white/not Hispanic, 8% black, 9% other.

Data Analysis

The primary purpose was to identify factors that explain patients’ decisions surrounding 
EMS utilization. Secondary purposes included testing for differences in EMS utilization 
based on race and other patient demographic characteristics, and for those that utilized 
EMS for transport, examining whether there exist differences in trust and empathy as 
measured by the adapted GBMMS and JSPPPE scales. 

We stratified patients by mode of transport (EMS vs POV) and described patient demo-
graphics, self-reported medical and social histories, and ED utilization (based on chart 
review) for a three-month period. We performed a logistic regression to compare the 
odds of being transported to the ED by EMS compared to POV. For patients who present-
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ed via EMS, we also used a Wilcoxon signed rank test to compare EMS trust responses 
by race. 

We used thematic analysis to analyze the qualitative survey data. This process included 
familiarizing ourselves with the data, categorizing the data, and creating descriptive 
summaries (Braun & Clarke, 2006). One medical student (AL) read all the data line-by-
line and noted interesting comments. She then observed how these comments fit togeth-
er into six categories. The analytic team consisted of a medical student without an EMS 
background (AL), an Emergency 
Medicine physician (PM), and 
an EMS medical director and 
practicing ED physician (NG), 
who met every two weeks for a 
period of four months. Once the 
analysis team identified potential 
themes, they were presented to 
an Emergency Medicine non-clin-
ical faculty with methodologi-
cal expertise (SSS) for feedback 
and refinement. The final pro-
cess named and defined these 
themes in order to support the 
creation of descriptive summa-
ries. This study was approved 
by the Indiana University Insti-
tutional Review Board [Protocol 
#2008258080].

RESULTS

Quantitative Results:

Demographics, Medical and Social 
History

We enrolled 72 patients (Table 1) 
and of the patients who partici-
pated in the study, 23 arrived at 
the ED via EMS and 49 arrived 
via POV. 

After performing a Bonferroni 
correction, where the critical 
p-value <0.0045 was identified for 
significant values, we found no 
significant differences between 
past medical history reported by 
patients utilizing EMS and those 
using POV (Table 2).  

EMS Transport 
(n = 23)

POV (n = 
49)

Age

Mean (SD) 59 (12.03) 44.04 (13.38) 

Gender

Female 12 (52.17%) 26 (53.06%)

Male 11 (47.8%) 23 (46.9%)

Other 0 (0.0%) 0 (0.0%)

Race

Black 13 (59.09%) 29 (60.42%)

White 9 (40.91%) 19 (39.58%)

Other/prefer not to answer 1 (4.35%) 1 (2.04%)

Income

<$30,000 16 (69.57%) 23 (49.94%)

$30,000-50,000 0 (0%) 12 (24.49%)

$50,000-100,000 1 (4.35%) 2 (4.08%)

$100,000+ 0 (0%) 11 (22.45%)

Prefer not to answer 6 (26.09%) 1 (7.1%) 

Insurance status

Public 18 (78.26%) 34 (64.2%)

Private 3 (13.04%) 8 (16.33%)

Uninsured 1 (4.35%) 4 (10.20%)

Did not answer 1 (4.35%) 2 (4.08%) 

Previous medical training?

Yes 3 (13.04%) 10 (20/41%)

No 18 (78.26%) 39 (79.59%) 

No response 2 (8.70%) 1 (2.04%)

Education 

Some high school 7 (30.43%) 5 (10.2%)

High school degree or equivalent 7 (30.43%) 20 (40.82%)

Some college 5 (21.74%) 11 (22.45%)

Associates degree 1 (4.35%) 4 (8.16%)

Bachelor’s degree 0 (0%) 4 (8.16%)

Graduate/Professional degree 1 (4.35%) 2 (4.10%)

Did not answer 2 (8.70%) 3 (6.1%) 

Number of ED visits in past 3 months

Mean (IQR) 1.26 (1.96) .69 (1.90)

Median 0 0

Table 1. Participant characteristics – Comparison of patients 
who presented by EMS versus POV.
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EMS Transport (n=23) POV (n=49) p-value*

Asthma, emphysema, or chronic bronchitis 10 (45.45%) 14 (29.17%) 0.21

     Black 6 7

     White 4 7

     Other/prefer not to answer 0 0

High blood pressure or hypertension 16 (72.73%) 21 (43.75%) 0.04

     Black 9 15

     White 6 6

     Other/prefer not to answer 1 0

High blood sugar or diabetes 9 (40.91%) 9 (18.75%) 0.06

     Black 5 6

     White 4 3

     Other/prefer not to answer 0 0

Arthritis or rheumatism (inflammation of the joints) 14 (63.64%) 16 (33.33%) 0.01

     Black 10 10

     White 3 6

     Other/prefer not to answer 1 0

Angina, heart failure, or other types of heart disease 5 (22.73%) 5 (10.42%) 0.19

     Black 4 4

     White 1 1

     Other/prefer not to answer 0 0

Stroke, seizures, Parkinson’s disease, or another neurological condi-
tion 5 (22.73%) 6 (12.50%) 0.3

     Black 3 5

     White 1 1

     Other/prefer not to answer 1 0

Liver disease 1 (4.55%) 1 (2.08%) 0.58

     Black 0 0

     White 1 1

     Other/prefer not to answer 0 0

Kidney or renal disease 2 (9.09%) 3 (6.25%) 0.69

     Black 1 1

     White 1 2

     Other/prefer not to answer 0 0

Cancer diagnosed or treated in the last three years 3 (13.64%) 2 (4.17%) 0.16

     Black 2 0

     White 1 2

     Other/prefer not to answer 0 0

Anxiety or depression 9 (42.86%) 18 (37.50%) 0.84

     Black 2 11

     White 7 7

     Other/prefer not to answer 0 0

Table 2. Participant past medical history – Comparison of patients who presented by EMS versus POV 
using Chi-Squared test.
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Patients who arrived in a POV reported using marijuana, an illicit substance in the state 
of this study, more frequently than those who arrived by EMS (p = 0.01 when p<0.05 is 
significant) (Table 3).  

When comparing the odds of arriving to the ED by EMS compared to POV using logistic 
regression, the only significant factor identified was age. Patients older than 65 years old 
were more likely than younger patients to utilize EMS rather than POV (p < 0.001). No 
statistically significant difference was found for gender or race. (Table 4).

Trust Scales

No statistically significant 
differences were found in GB-
MMS or JSPPE based on age 
greater than or less than 65 or 
gender. Black respondents had 
a higher GBMMS (indicating 
more mistrust), than white re-
spondents (p = 0.003). Howev-
er, in the JSPPE, no difference 
was found in response based 
on race (Table 5).

EMS Transport (n=23) POV (n=49) p-value*

Cigarettes  6 (28.57%) 17 (35.42%) 0.47

     Black 3 10

     White 3 7

     Other/prefer not to answer 0 0

Alcohol 2 (9.52%) 5 (10.42%) 0.84

     Black 2 2

     White 0 3

     Other/prefer not to answer 0 0

Marijuana 1 (4.76%) 17 (35.42%) 0.01

     Black 0 9

     White 1 8

     Other/prefer not to answer 0 0

Cocaine 1 (4.76%) 2 (4.17%) 0.96

     Black 1 1

     White 0 1

     Other/prefer not to answer 0 0

Heroin 0 (0.00%) 0 (0.00%) N/A

     Black 0 0

     White 0 0

     Other/prefer not to answer 0 0

Table 3. Self-reported participant drug utilization – Comparison of patients who presented by EMS versus 
POV using Chi-squared test.

Unadjusted 
OR (95% CI)

p-value
Adjusted 

OR (95% CI)
p-value

Age (years) 1.10 (1.05-1.16) <0.001 1.10 (1.05-1.17) <0.001

Gender
Female 
(referent)

Male 1.04 (0.38-2.81) 0.944 0.68 (0.20-2.25) 0.54

Race
White 
(referent)

Black 0.95 (0.34-2.70) 0.916 0.88 (0.26-3.00) 0.84

Table 4. Logistic regression model estimating the odds of arriving 
by EMS versus POV.
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Qualitative Findings

We identified six themes in response 
to open-ended questions about the 
decision to use EMS or POV for trans-
portation: 1) access to POV, 2) physical 
limitations, 3) cost, 4) speed, 5) per-
ception of emergency, and 6) fear. The 
descriptive summaries for each theme 
are presented below. 

Access to POV

Five participants who arrived by EMS 
to the ED reported not owning or 
having access to a private vehicle. Four participants shared that they had access to a POV 
during certain hours, but not during others. Participants specifically described calling 
EMS at certain times of day when a POV was unavailable. For instance, when “it’s 5 am” 
participants viewed EMS as “the only way” or the “only option” to get to the ED. On the 
other side of this, most participants who came via POV did so because they had access to 
a POV and a family member was “available” or “able to drive.”  Some participants de-
scribed that owning a vehicle or borrowing one from a friend, family member, or neigh-
bor factoring into their decision-making process. In fact, several participants described 
making contingency plans with a family member or friend to bring them to the ED in 
the event that their symptoms had not improved or worsened.

Physical Limitations

Twenty participants cited physical limitations as an influencing factor in their decision 
regarding mode of transportation. Twelve participants who arrived at the      ED via EMS 
reported an inability to use a POV due to medical reasons such as being unable to walk, 
feeling weak, or being unable to navigate a home staircase. When participants described 
difficulty ambulating at baseline, extreme shortness of breath, or visual changes, they 
questioned whether it was “safe” to drive themselves and believed EMS “would know 
best” how to transport them to the ED. 

For participants who presented via POV, eight did so because they felt confident about 
their ability to drive safely. One reason that some participants felt safe driving was be-
cause they lived extremely close to a hospital, thus their physical ailments did not limit 
their ability to drive a short distance. Finally, three participants stated that they were 
sent to the ED from a doctor’s appointment to which they had already driven themselves 
and believed they could arrive safely.

Cost

The cost of EMS transport was one of the most frequently recurring themes among 
participants, especially those that arrived via POV. Eleven participants expressed con-
cern about the cost of EMS care and believed that taking a car would be a “less expen-
sive” option or that an ambulance was too expensive. Although some participants said 
they had insurance coverage, many did not know what the out-of-pocket cost or co-pays 

GBMMS p-value JSPPE p-value

Overall 16.0 (15.0-18.0) 18.5 (16.3-20.0)

Age

< 65 16.0 (14.0-17.0)
0.136

19.0 (16.0-20.0)
0.945

65+ 18.0 (15.5-22.5) 18.0 (17.0-20.0

Gender

Male 16 (15.5-17.0)
0.437

19.0 (180-20.0)
0.578

Female 18 (15.0-22.5) 17.0 (14.0-20.0)

Race

Black 18.0 (16.0-22.0)
0.003

18.0 (16.0-20.0)
0.531

White 15.0 (13.0-15.0) 20.0 (17.0-20.0)

Table 5. Summed trust scores by demographics.
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would be, so they opted to decline using EMS rather than taking the risk of receiving a 
bill they could not afford to pay. Finally, some participants reported being underinsured 
or having no insurance and simply knew that EMS transport would not be covered. 

Speed

The speed of transport and evaluation in the ED was discussed by thirteen participants 
in both the EMS and POV groups. Some participants thought the ambulance would take 
“a long time.” Others noted being located just a few minutes from the ED, and thus, POV 
would be the fastest as they did not have to “wait for EMS.” Interestingly, some partici-
pants believed the opposite: that they would receive expedited medical care and would 
be seen faster in the ED if they came in by EMS because they would bypass the triage 
lines. 

Perception of Emergency

Twelve participants questioned what constitutes an emergency and described how that 
influenced their transport decision. Some participants stated that they did not think 
their condition was “serious enough” or “life threatening” and, therefore, did not believe 
it was an emergency. A couple of participants stated that they would only utilize EMS in 
a “severe emergency” such as being unconscious or experiencing a traumatic injury. 

Fear

Fear as a theme was discussed in multiple ways: for the majority of participants fear was 
a pervasive reason to use POV. For example, some reported not wanting to come into the 
ED alone, so using POV ensured a family member or loved one could come too. Two par-
ticipants discussed a “fear of judgment” from hospital personnel for utilizing EMS based 
on past experiences. And as a result, those participants decided to use POV so that they 
could control which ED would provide them care. One participant noted a fear around 
attracting the attention of his neighbors and not wanting to “make a scene,” which led to 
his decision to use a POV for transportation despite acknowledging that EMS transport 
was a medically better option. 

DISCUSSION

While many studies have investigated quantitative factors correlated with high-frequen-
cy EMS utilization, to our knowledge, this is the first study to explore the decision to 
utilize EMS from the patient perspective, including patient factors and an exploration of 
the relationship between perceived trust and empathy of the 911 system, and EMS utili-
zation.

Approximately one-third of the participants arrived via EMS. That number is higher 
than national data showing utilization of EMS to access emergency care, which could be 
due to the nature of the facility (a tertiary care hospital), or as a result of the convenience 
sampling. Similar to prior studies, older participants utilized EMS frequently (Duong 
et al., 2018), and patients often utilized EMS even when they did not perceive a threat 
to life, organ or body function (Agarwal, et al. 2019). Even though older adults utilized 
EMS more often than younger ones, we did not appreciate significant differences be-
tween past medical history reported by the two groups. This could be a limitation of 
self-reporting; patients may not always be aware of their medical diagnoses. However, it 
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is interesting to note that there was no difference between the two groups in regard to 
self-reported medical history. Although patients with particular medical diagnoses or 
with a greater number of medical diagnoses may present with higher-acuity conditions, 
perhaps they have also found regular transportation to meet the needs stemming from 
those medical diagnoses.  

Patients who arrived in a POV reported using marijuana more frequently than those 
who arrived by EMS. Other studies have demonstrated that patients sometimes fear 
calling “9-1-1” to engage EMS because they are concerned that law enforcement will also 
show up (Sasson et al., 2015). As the study took place in a state in which marijuana is 
classified as an illegal substance, this could be a reason that patients who use marijuana 
more frequently engaged EMS less often, although it was interesting to note that we did 
not see the same correlation with reference to other illicit drugs. This finding could also 
be related to the difference in utilization based on age previously noted, as it is known 
that use is highest among 18- to 25-year-olds and lower in older groups (National Acade-
mies of Sciences, Engineering, and Medicine, 2017).

Self-reported race, gender, and insurance status did not vary significantly with use of 
EMS over POV. As we gleaned from the qualitative data, selection of EMS over POV 
often reflected a multitude of patient-level factors that cannot necessarily be described 
with quantitative data. For example, some patients worried about the cost of taking EMS 
because of lack of insurance, while others took EMS because they did not have a car.

As shown by GBMMS and JSPPPE scales adapted for this study, black patients were less 
trusting of EMS than white patients, but no difference was found in patient perception 
of provider empathy when stratified by patient race. Those results are similar to compa-
rable studies in the ED setting, even though the scales were adapted here to be applied 
to EMS (Kline et al., 2020). Our findings may result from a lack of racial diversity in the 
EMS workforce. Approximately 85% of nationally certified EMS personnel identify as 
non-Hispanic white (Cash et al., 2022). Additionally, only 8% of employees of the larg-
est EMS agency serving the jurisdiction self-identify as Black. It is possible that since 
fewer black patients receive race-concordant care, they are less likely to trust providers. 
Previous work has found that patients with racially or ethnically concordant clinicians 
were 7.5 percentage points more likely to report trust than patients with non-concordant 
clinicians (Greene et al., 2023). These findings also suggest that efforts should continue to 
identify actual and perceived differences in care of patients by race and ethnicity.

Another question we asked to better understand the patient perspective was “did you 
feel that you had an immediate threat to life, organ, or body function today?” We did not 
observe a significant difference in response to this question between those who selected 
POV versus EMS. Published literature varies on this topic. Some studies demonstrated 
the low medical acuity of patients who frequently used EMS (Billittier et al., 1996; Gard-
ner, 1990) while another demonstrated that patients utilizing EMS required more ED re-
sources and had longer length of stays, suggesting higher acuity (Peters et al., 2023). Still 
other studies have shown little agreement between healthcare workers and patients as to 
what constitutes an emergency or appropriate utilization of emergency services (Dejean 
et al., 2016; Uscher-Pines et al., 2013). It is noteworthy that despite being in an ED when 
queried, more than half of patients stated that they did not think their condition consti-
tuted a threat to life, organ or body function.
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A prior study identified four non-medical factors that paramedics considered to be jus-
tifiable use of the ambulance: patient age, lack of knowledge of the system, lack of social 
support, and systemic failures (Dejean et al., 2016). Specifically, EMS providers reported 
they were called by patients awaiting placement in long-term care facilities and patients 
who were unable to move themselves (Dejean et al., 2016). Those were consistent with 
some of the factors our patients identified as reasons to call EMS. Our patients further 
cited access to a POV and cost as reasons to engage EMS or not. A significant number 
of patients suffer from transport insecurity (Health Research & Educational Trust, 2017) 
and fear of surprise bills for ambulance transport is reasonable as in 2020, the median 
surprise billing for ground EMS transportation was $450 (Chhabra et al., 2020). Those 
factors suggest many opportunities for ways to improve access to and efficiency of our 
current system. For example, alternatives to EMS can appropriately address low-acuity 
concerns. 

Another recurrent theme that presented during our study was the perception that pa-
tients had as to the speed in which EMS or POV would provide them with medical atten-
tion. Some patients came via EMS as they thought it would be faster after arrival at the 
hospital as they believed that presentation via ambulance would allow them to “skip” 
the triage line and receive medical care more rapidly. On the other hand, many of the 
patients who arrived at the ED in a POV stated that they did so as they thought this was 
the faster mode as they did not need to wait for EMS to arrive and could go directly to 
the ED. Previous studies find that EMS units in the United States average 7 minutes from 
the time of the call to the arrival on scene, however the median time increases to 14 min-
utes in rural environments (Borg & Mosier, 2021). Additionally, one study found that the 
door-to-doctor evaluation time was 5.3 minutes for patients arriving via EMS and 18.8 
minutes for those coming via POV with a p < 0.0001 (Mell et al., 2017). This could lend 
credibility to the suggestion that EMS transport allows them to move ahead in the triage 
line but could also be related to the fact that many patients who come by ambulance are 
appropriately triaged to receive faster care given the acuity of their condition. 

LIMITATIONS

This study is a pilot study in which the study design only captured a subset of the ED 
population; those too ill to be interviewed were not included and participation was 
voluntary. That could have created a selection bias. Although 11% of the population was 
Latinx and a Spanish survey was created, the findings only represent those who com-
pleted the survey in English. The study was limited to one hospital with a single catch-
ment area and was only administered during the week. The student administering the 
survey was Caucasian. We attempted to limit the bias this might introduce by putting all 
sensitive questions into an iPad questionnaire that was administered when she had left 
the room. Future studies should examine the generalizability of our findings in a setting 
with a higher proportion of Latinx patients.

CONCLUSIONS

This study provides insight into patient decisions to utilize EMS or not, specifically 
identifying major themes driving the decision to select EMS or POV. It further highlights 
disparities in trust of the EMS system, which may impact healthcare access. It could be 
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used as a foundation for future studies exploring equitable access to healthcare and alter-
native non-emergent healthcare options.
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	� People of my ethnic group should not confide in EMS providers because it will be 

used against them
	� People of my ethnic group should be suspicious of information from EMS provid-

ers
	� People of my ethnic group cannot trust EMS providers
	� People of my ethnic group should be suspicious of modern medicine
	� EMS providers treat people of my ethnic group like “guinea pigs.” 
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APPENDIX C

Survey for English-speakers (qualitative questions marked with *)

How did you get to the emergency department today?

	� 9-1-1 ambulance
	� Private vehicle
	� Not sure

Are you the one who decided to come to the hospital today?

	� Yes
	� No

If you came via EMS (a 9-1-1 ambulance), was the ambulance already on scene or did 
someone else make the decision to contact 9-1-1?

	� I contacted 9-1-1
	� I asked someone to contact 9-1-1
	� Someone else contacted 9-1-1 without me asking for it

Did you feel that you had an immediate threat to life, organ or body function today?

	� Yes
	� No

*If “no” in the above question, what caused you to call 9-1-1?

Have you used EMS in the past?

	� Yes
	� No

Did anyone convince you to come to the emergency department today?

	� No
	� Yes, a friend
	� Yes, a family member
	� Yes, a co-worker
	� Yes, other

*Why did you choose the type of transport you used?

If you used EMS, would you be willing to use this service again?

	� Yes
	� No

*If you used EMS, why or why not would you be willing to use this service again?

For the following questions, please consider your experience with EMS today. (Answer 
choices for all were: Strongly disagree; Disagree; Neutral; Agree; Strongly Agree)

	� EMS providers sometimes hide information from patients who belong to my eth-
nic group.

	� EMS providers have the best interests of people of my ethnic group in mind.
	� People of my ethnic group should not confide in EMS providers because it will be 

used against them.
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	� People of my ethnic group should be suspicious of information from EMS provid-
ers.

	� People of my ethnic group cannot trust EMS providers.
	� People of my ethnic group should be suspicious of modern medicine 
	� EMS providers treat people of my ethnic group like “guinea pigs.” 

For the following questions, please consider your experience with EMS today. (Answer 
choices for all were: Strongly disagree; Disagree; Neutral; Agree; Strongly Agree)

	� EMS providers understand my emotions, feelings, and concerns.
	� EMS providers seem concerned about me and my family.
	� EMS providers can view things from my perspective (see things as I see them).
	� EMS providers are understanding EMS providers. 

What is your ethnicity?

	� Hispanic or Latino
	� Not Hispanic or Latino
	� Other/Prefer not to answer

What is your race?

	� White or Caucasian
	� Black/African American
	� Asian
	� Native Hawaiian or Other Pacific Islander
	� Other/Prefer not to answer

Do you have any medical training?

	� Yes
	� No

What is your income?

	� Prefer not to answer
	� >$100,000 per year
	� $50,000-100,000 per year
	� $30,000-50,000 per year
	� <$30,000 per year

Insurance status

	� Private insurance
	� Public insurance
	� Uninsured

Has a doctor or another health care worker diagnosed you with or treated you for one of 
the following medical problems in the past three years? (Answer choices were: Yes; No; 
Refuse to answer)

	� Asthma, emphysema or chronic bronchitis
	� High blood pressure or hypertension
	� High blood sugar or diabetes
	� Arthritis or rheumatism (inflammation of the joints)
	� Angina, heart failure or other types of heart disease
	� Stroke, seizures, Parkinson’s disease, or another neurological condition



158International Journal of Paramedicine – Number 8, October-December, 2024International Journal of Paramedicine – Number 8, October-December, 2024

LaShell: Survey of Patient Utilization and Trust of EMSLaShell: Survey of Patient Utilization and Trust of EMS

	� Liver disease
	� Kidney or renal disease
	� Cancer diagnosed or treated in the last three years
	� Anxiety or depression
	� Some other psychiatric disorder

Do you have any other medical problems that we did not ask about?

In the past 3 months have you used any of the following drugs? Your answers are confi-
dential. (Answer choices were: Yes; No; Decline to Answer)

	� Cigarettes
	� Alcohol 4 or more times per week
	� Marijuana
	� Cocaine
	� Heroin 

After the patient portion of the survey was completed, the researcher would answer the 
following questions by reviewing the patient’s chart:

Which area in the emergency department is the patient?

	� High acuity
	� Low acuity

What is the room number?

What is the chief complaint?

How many ED visits did the patient have in the past 3 months?

What is the patient's age?

What is the medical record number?

What is the patient's gender?

	� Male
	� Female
	� Non-binary/Third gender
	� Prefer not to say

Was the patient admitted?
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ABSTRACT

Aim: Optimal Bag Valve Mask (BVM) ventilation is crucial during the management 
of cardiac arrest because it provides gas exchange to patients, improving chances 
of survival until advanced care becomes available. Clinicians often hyperventilate 
patients, leading to an increased risk of aspiration and barotrauma. The SMART 
BVM has been released, incorporating a pressure-responsive valve limiting airflow 
if/when the operator is hyperventilating. The aim of this study was to compare mean 
ventilation rates, singular tidal volume, and one-minute volume of asynchronous 
ventilations of the SMART BVM and the more traditionally used Adult, and the 
Pediatric BVMs during an out-of-hospital (OHCA) cardiopulmonary resuscitation 
simulation amongst a group of novice paramedicine students.

Methods: Thirty paramedic students, working in pairs, completed three simulated 
cardiopulmonary resuscitation exercises (SIMEXS) inside a stationary ambulance 
utilizing the three BVMs (randomised order of exposure), lasting four minutes each 
with one participant providing two minutes of asynchronous ventilations and the 
second participant providing chest compressions at a rate of 100–120 per minute 
for two minutes before defibrillating. Measures of ventilation rates, singular tidal 
volume, and one-minute volume were taken for comparison against international 
recommendations. 

Results: The SMART and Adult BVM mean ventilation rates were within recommend-
ed guideline parameters (i.e., 10–12 BPM). Adult BVM mean singular tidal volume 
(524mLs, p=0.179) and one-minute volume (5894mLs, p=0.399) were not dissimilar 
to the International Liaison Committee on Resuscitation (ILCOR) recommendations 
(i.e., 500mLs per inspiration and 5000–6000 mLs minute volume). However, mean 
tidal volumes for the SMART BVM and Pediatric BVM were below ILCOR recom-
mendations (443mLs, p<0.010 and 280mLs, p<0.001, respectively), as was the Pediatric 
BVM mean one-minute volume (2992mLs, p<0.001). 

Conclusion: In a simulated OHCA cardiac resuscitation, novice paramedic students 
were able to meet ILCOR recommendations for tidal and one-minute volume using a 
standard Adult BVM; however, when using the Pediatric and SMART BVM, the ven-
tilatory provisions were below ICOR guidelines, thus resulting in hypoventilation 
due to insufficient tidal volume and one-minute volume.

mailto:idawson0%40our.ecu.edu.au?subject=
https://doi.org/10.56068/ VOVO8201
https://doi.org/10.56068/ VOVO8201
https://internationaljournalofparamedicine.com/index.php/ijop/article/view/3154
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INTRODUCTION

Out-of-Hospital-Cardiac-Arrest (OHCA) is a leading cause of mortality worldwide, with 
survival rates being low, ranging from 3.1–20.4% internationally when patients are re-
suscitated by emergency medical service clinicians (Meaney et al., 2013; Nishiyama et 
al., 2023; The, 2018). During cardiopulmonary resuscitation (CPR), the Bag Valve Mask 
(BVM) provides lifesaving positive pressure ventilations to the compromised patient 
with absent or ineffective breathing, delivering oxygen to the respiratory tract, thus 
enabling gas exchange, and the BVM has been the mainstay of prehospital ventilation 
since its creation in 1953 (Ambu., 2023; Australia., 2020a; O-Two et al., 2015). The design 
of the Adult BVM allows a large variability in volume delivery, and research has his-
torically identified a lack of compliance with ventilation guidelines during OHCA CPR 
(Aufderheide & Lurie, 2004; Baskett et al., 2005). Studies indicate clinicians can over-
zealously ventilate patients when using a self-inflating bag valve mask at rates two to 
three times above the International Committee on Resuscitation (ILCOR) recommended 
10 breaths per minute (BPM) (Abella et al., 2005; Aufderheide & Lurie, 2004; Soar et al., 
2020). Hyperventilation can lead to aspiration, barotrauma, and raised cerebral pressure 
(Bucher et al., 2019; Wenzel et al., 2001). However, despite the international ventilatory 
guideline incrementally decreasing from the measurable 1992 recommendation of 12–15 
BPM, singular tidal volume ventilation of 800–1200mLs to the 2015–2020 ventilatory 
recommendation of 10 BPM and singular tidal volume ventilation of 500mLs (Baskett et 
al., 1996; Monsieurs et al., 2015), prehospital, clinical, and simulated studies still indicate 
poor compliance with ventilatory guidelines on both unprotected and advanced airways, 
leading to both hypo/hyper-ventilation and insufficient or excessive tidal and minute 
volumes (Culbreth & Gardenhire, 2021; Dafilou et al., 2020; Kroll et al., 2019; Siegler et al., 
2017; Vissers et al., 2019).

Thus, the traditional Pediatric BVM has been trialled within in-hospital and tabletop 
studies to assess if the reduced size of the self-inflating bag decreases inadvertent hy-
perventilation within OHCA. Results indicate the traditional Pediatric BVM may well 
provide more efficacious ventilations compared to the Adult BVM (Dafilou et al., 2020; 
Doerges et al., 1999; Siegler et al., 2017). Alternatively, the Synchronous Manual Actua-
tion Response Technology (SMART) BVM has been engineered with an incorporated 
pressure-responsive valve (an actuating mechanism) that limits the inspiratory gas flow 
depending on the operator’s applied squeeze of the bag into the patient's airway. The 
SMART BVM-activated valve increases the bag's resistance when squeezed too hard, in-
dicating to the clinician that they are ventilating too forcefully. A red-coloured indicator 
valve within the neck of the BVM indicates if gas is flowing too rapidly (Figures 1 and 
2). In-hospital tabletop studies found the SMART BVM provided ventilations and tidal 
volumes closer to recommended guidelines than other Adult BVMs (Wagner-Berger, 
Wenzel, Stallinger, et al., 2003; Wagner-Berger, Wenzel, Voelckel, et al., 2003). 

ILCOR has identified that additional research is required to inform optimal ventila-
tion, airway, and compression practices in pre-hospital environments (Olasveengen et 
al., 2017). Additionally, improvements in CPR outcomes need a high-quality chain of 
survival from essential to advanced life support, including optimal ventilation from a 
BVM (Soar et al., 2021). The present study investigated which of three established BVMs 
(SMART, traditional Pediatric, and traditional Adult) provided efficacious ventilation 
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rates and tidal volumes most closely aligned with ILCOR guidelines during a simulated 
OHCA amongst novice paramedicine students. 

METHODS

Thirty paramedic students, working in pairs, completed three simulated cardiopulmo-
nary resuscitation exercises (SIMEXS) utilizing three BVMs (randomised order of expo-
sure), lasting four minutes each with one participant providing two minutes of asynchro-
nous ventilations at a rate of 10–12 breaths per minute, and inspired volume of 500mLs, 
and the second participant providing chest compressions at a rate of 100–120 per minute 
for two minutes before defibrillating. Measures of ventilation rates, singular tidal vol-
ume, and one-minute volume were taken to compare against international recommenda-
tions (i.e., mean ventilations per minute of 10–12 BPM (Australia., 2020a) mean singular 
tidal volume of 500mLs per inspiration and one-minute tidal volume of 5000–6000mLs 
(Australian Resuscitation Council, 2021)).

Participants

Participants in this study were first-year 
undergraduate paramedical science stu-
dents enrolled at Edith Cowan Universi-
ty (ECU) in Western Australia (WA) who 
had undertaken CPR training. First-year 
students were deemed most appropriate 
given they possessed a foundational un-
derstanding of CPR, removing the need 
to provide basic CPR training (as would 
be the case with non-specialists) whilst 
simultaneously limiting the variability 
of experience that would have occurred 
in higher-year level student cohorts. 
Clinicians and volunteers responding 
to OHCA vary with respect to clinical 

Figure 1. SMART B VM (Smart Bag Specifiation, 2022).

Figure 2. SMART BVM Valve (Smart Bag Specification, 2022).
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experience and training. Thus, novice students were also chosen for the research given 
they emulate (if not exceed) the more inexperienced clinicians that could be exposed to 
OHCA patients.

 A short demographic questionnaire collected data about age, sex (male/female/other), 
prior CPR training such as first aid training, certificates or diplomas, surf lifesaving, or 
paid employment in health care, including any previous exposure to CPR events. 

Equipment 

AMBU Adult and Pediatric SPUR II BVM (traditional)

The Artificial Manual Breathing Unit (Ambu) has been formulated as a highly respon-
sive self-inflating BVM with minimal mechanical ventilation resistance. It has been 
developed with a disc valve for forward airflow and positive pressure ventilation. The 
traditional Adult and Pediatric BVM vary only in self-inflating bag sizes (1574mLs and 
683mLs, respectively), with a single-hand delivery of approximately 600mls and 450mls, 
respectively (Ambu, 2021). 

O-Two-O Adult SMART BVM 

The SMART BVM has been developed with an actuating mechanism to intentionally 
limit the potential for excessive gas flow into the patient's airway. The SMART BVM has 
a single-hand delivery of approximately 900mls (O-Two Medical Technologies, 2000, 
2015, 2021).

Collection of Outcome Variables

This study required the measurement of manual singular ventilation rates and singu-
lar-inspired tidal volumes, thus quantifying the calculation of one-minute volume (ven-
tilation rate × tidal volume) per BVM, including the capacity for participants to receive 
visual and audible feedback throughout chest compression (100–120 CPM) (Australia, 
2020; Olasveengen et al., 2017). The pre-hospital ZOLL X Series Advanced with REAL 
BVM Help (ZOLL et al.. Ltd) measures ventilatory rate and tidal volume for intubated 
(and non-intubated) patients through an AccuVent sensor; the sensor was interconnected 
between the BVM neck connector and a 7.5mm endotracheal tube (ETT) and intubated 
into a full-bodied Laerdal QCPR Resusci Anne mannequin (Laerdal et al.). Furthermore, 
the ZOLL X series chest compressor puck was placed on the lower half of the Laerdal 
mannequin sternum and connected to the monitor via the monitor defibrillator with 
training defibrillation pads applied, thus enabling live participant feedback, and mea-
surements of chest compression rate, depth, recoil, and providing an avenue to view 
post-case data online (ZOLL Medical, 2015). The research team tested all the equipment 
to manufacturer protocol specifications before each SIMEX began, ensuring the reliabil-
ity of the data. During SIMEXs, the ventilation rate and tidal volume measurements on 
the display screen were covered from the participant's view (Figure 3).

Research Protocol

Following receipt of signed informed consent, participants completed the demographic 
questionnaire. Each participant pair was positioned in the rear of a stationary ambu-
lance. A member of the research team provided a standardised demonstration of how 
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to apply pressure to each BVM using the dominant hand positioned in an inverted grip, 
with the thumb, pointer, and middle finger, whilst supporting the BVM using the ring 
and little finger upon the air-inlet one-way valve and O2 reservoir socket. Participants 
were allowed to familiarize themselves with each BVM to their satisfaction and ask 
questions before beginning the OHCA SIMEX. At the beginning of each of the three 
SIMEXs, one of the two participants (allocated at random) was instructed to administer 
asynchronous ventilations at the rate of 10–12 BPM, aiming for an approximate tidal vol-
ume of 500mLs per inspiration using an inverted hand grip, whilst simultaneously the 
second participant provided cardiac chest compressions at a rate of 100–120 per minute 
(Australia., 2020a, 2020b). The mannequin was defibrillated at the two-minute mark, fol-
lowing ILCOR guidelines (Soar et al., 2021) at which time participants swapped roles and 
continued for a further two minutes before ending the SIMEX. 

SIMEXs comprised three successive CPR sessions (each utilizing a different BVM in a 
randomized order) lasting four minutes each. There was a six-minute allocated rest pe-
riod between the three scenarios, replicating the rotation of paramedic cardiac compres-
sors throughout CPR to reduce compressor fatigue following Australian and New Zea-
land Committee on Resuscitation (ANZCOR) CPR guidelines (Australian Resuscitation 
Council, 2021). During this time, the research team exchanged the randomized BVM.

Statistical Analysis

Data were recorded by the ZOLL X series defibrillator series software package (ZOLL et 
al. Ltd) and imported into Microsoft Excel (Version 11) before being manually transferred 
into IBM SPSS Statistics (Version 26.0) for analysis. Outcome variables of mean ventila-
tions per minute, mean singular tidal volume per minute, and mean one-minute volume 

Figure 3. Laerdal mannequin positioned within the ambulance, and ZOLL X series AccuVen attached to 
SMART BVM.
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were calculated across the three BVM study conditions and compared using a series of 
one-way repeated measure ANOVAs. Further, a series of one-sample t-tests were used to 
compare outcome variable means against upper and lower ventilatory guideline bound-
aries (i.e. mean ventilations per minute of 10–12 BPM (Australia., 2020a) mean singular 
tidal volume of 500mLs per inspiration and one-minute tidal volume of 5000–6000mLs 
(Australian Resuscitation Council, 2021)). An alpha value p<0.05 was considered statisti-
cally significant. Shapiro-Wilks normality tests suggested that all outcome variable data 
for each BVM did not violate assumptions of normality (p>0.05). 

Ethical Approval

Ethics approval was granted by the ECU Human Research Ethics Committee in align-
ment with the National Health and Medical Research Council National Statement on 
Ethical Conduct in Human Research. Participants returned signed consent forms prior to 
the beginning of data collection.

RESULTS

Thirty first-year ECU undergraduate paramedic students (12 male, 18 female) with an 
average age of 24±7 years participated in the study. Independent samples t-tests indicated 
no differences between sexes or experience levels (0–30 months versus 31–60 months) 
across BVMs for all outcome measures. Technological faults led to data not being cap-
tured for two participants from the traditional Adult BVM condition. Therefore, compar-
ative analyses between the three BVMs were examined on the remaining 28 complete 
data sets. 

Mean Ventilations Per Minute

A total of 1930 ventilations were analysed. Mean ventilation rates did not significantly 
differ across BVMs (Table 1a–c). While the SMART and Adult BVMs mean ventilation 
rates were within the St John clinical guidelines recommended rate of 10–12 BPM (St 
John Ambulance Australia, 2020b), the Pediatric BVMs mean ventilation rate was slight-
ly lower than the state ambulance ventilation rate (St John Ambulance Australia, 2020b) 
(Table 1b). 

Mean Tidal Volume

The mean singular tidal volume for the traditional Pediatric BVM (280.5 mLs) (Table 1e) 
was significantly lower than both the SMART BVM (443.4 mLs) (Table 1d) and tradition-
al Adult BVM (524 mLs) (Table 1f). Further, the SMART BVM had a mean singular tidal 
volume significantly lower than the traditional Adult BVM (80.1 mLs; p<0.001*) (Table 
2a). Whilst in comparison to ILCORs recommended singular tidal volume (500mLs), both 
the SMART BVM (-56.5 mLs; p<0.010) (Table 3a) and traditional Pediatric BVM (p<0.001*; 
-219.4 mLs) (Table 3b) were significantly below ILCORs recommendation, yet the tradi-
tional Adult BVM was no different to ILCORs singular (500mLs) tidal volume guidelines 
(24.0 mLs; p>0.179) (Table 3c).  

Mean One-Minute Volume

The traditional Pediatric BVMs mean one-minute tidal volume was lower than both the 
SMART BVM (1918.3 mLs; p<0.001*) (Table 2b) and traditional Adult BVM (2828.7 mLs; 
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p<0.001*) (Table 2c). Further, the SMART BVM had a mean one-minute tidal volume 
lower than the traditional Adult BVM (910.4 mLs; p<0.008*) (Table 2d). The SMART BVM 
mean one-minute tidal volume (4893.5 mLs) (Table 1g) was no different than the lower 
boundary of ILCORs recommended 5000mLs (-106.5 mLs; p=0.386) (Table 3d) and the 
traditional Adult BVM one-minute tidal volume (5894.2mLs) (Table 1i) was no different to 
the upper boundary of ILCORs recommended 6000 mLs (-105.7mLs; p=0.399) (Table 3e). 
However, the traditional Pediatric BVM mean one-minute tidal volume (2992.8mLs) (Ta-
ble 1h) was significantly below the lower boundary of the ILCOR recommended 5000mLs 
(-3007.2; p<0.001) (Table 3f).

SMART BVM Pediatric BVM Adult BVM

Bag size volume (mLs) 1700 683 1547

One-minute ventilation rate
11.1 ± 3.06

(CI: 10.0 – 12.1)a

10.4 ± 3.70

(CI: 9.0 – 11.7)b

11.3 ± 3.17

(CI: 10.1 – 12.4)c

Singular tidal volume (mLs)
443.4 ± 126.7

(CI: 396.0 – 490.7)d

280.5 ± 61.4

(CI: 257.4 – 303.3)e

524 ± 135.7

(CI: 471.3 – 576.6)f

One-minute volume (mLs)
4893.5 ± 1999.3

(CI: 4178.0 – 5608.9)g

2992.8 ± 1389.7

(CI: 2495.5 – 3490.0)h

5894.2 ± 2165.6

(CI: 5106.7 - 6681.6)i

CI is defined as 95% Confidence Intervals.

Table 1. Bag size volume, mean one-minute ventilation rate, mean singular tidal volume and mean one-
minute tidal volume for each of the three BVMs.

Singular-Inspired Tidal Volume One-Minute Volume

Mean Diff (mLs) 95% CI p-value Mean Diff (mLs) 95% CI p-value

Adult vs SMART BVM 80.1 (41.9–118.3) <0.001* a 910.4 (212.7-1608.0) <0.008* d

Pediatric vs Smart BVM 
(b) 163.3 (111.3–215.4) <0.001* 1918.3 (1167.8-2668.9) <0.001* b

Adult vs Pediatric BVM (c) 243.5 (194.7–292.3) <0.001* 2828.7 (2273.7-3383.7) <0.001* c

*Denotes statistically significant difference at α=0.05

Table 2. Pairwise Comparisons for mean singular inspired tidal volumes and one-minute volumes.

BVM

Breathes per Minute 
Singular Tidal 

Volume 
One-Minute Volume 

Mean Diff 
(Lower 

Boundary)

p-val-
ue

Mean Diff 
(Higher 

Boundary)

p-val-
ue

Mean Diff 
from Test 

Value
p-value

Mean Diff 
(Lower 

Boundary)

p-val-
ue

Mean Diff 
(Higher 

Boundary)

p-val-
ue

SMART 1.1 <0.030 -0.9 <0.059 -56.5 <0.010 a -106.5 0.386 d -1106.5 <0.003

Pediatric 0.4 0.271 -1.6 <0.013 -219.4 <0.001 b -2007.2 <0.001 -3007.2 <0.001 f

Adult 1.3 <0.019 -0.6 0.128 24.0 0.179 c 894.2 <0.019 -105.7 0.399 e

*Denotes statistically significant difference at α=0.05

Table 3. One sample t-test comparisons to upper and lower boundaries of established guidelines for 
breaths per minute (10–12 BPM), singular tidal volume (500 mLs per inspiration) and one-minute volume 
(5000–6000 mLs).



166International Journal of Paramedicine – Number 8, October-December, 2024International Journal of Paramedicine – Number 8, October-December, 2024

Dawson: Comparing Efficacy of SMART Bag-Valve and Traditional Bag-Valve DevicesDawson: Comparing Efficacy of SMART Bag-Valve and Traditional Bag-Valve Devices

DISCUSSION

While the efficacy of positive pressure ventilation during cardiac arrest can be challeng-
ing to measure, particularly in prehospital settings, utilizing equipment that best opti-
mizes ventilation to meet recommendations is imperative to improving clinical outcomes 
(Wang et al., 2023). Our study utilized the ZOLL X series, providing access to post-case 
review data on ventilation rate, singular tidal volume, and one-minute tidal volume (ven-
tilation rate × tidal volume) from participants applying ventilations. This allowed a clear 
comparison of the ventilation efficacy of three self-inflating BVMs upon an endotrache-
al intubated (ETT) mannequin within an OHCA-simulated setting using a procedural 
inverted hand grip. We believe this to be the first study leveraging the ZOLL X series 
comparing traditional Adult and Pediatric BVMs with the SMART BVM, making it an 
important first step in analyzing equipment best suited to the prehospital environment.

No differences were noted across mean ventilation rates for the SMART and Adult BVM, 
with the mean ventilation rates falling within the Western Australian state ambulance 
service guidelines of 10–12 BPM (Australia., 2020a). However, although the Pediatric 
BVMs mean ventilation rate was within the 10–12 BPM boundary (10.4 ± 3.70 BPM), the 
mean rate did approach the lower boundary of the ambulance service guideline (95% 
CI [9.0 – 11.7] p>0.271), with the SJAWA ventilation rate allowing more flexibility than 
the more rigid ILCOR recommendation of 10BPM (Soar et al., 2020). Nevertheless, taken 
together these data indicate the type of BVM had little to no impact on the operator’s 
ability to deliver ventilations at an appropriate rate, particularly when leveraging the in-
verted hand grip. This result is of particular interest when considering that the actuating 
mechanism inside the SMART BVM is designed to intentionally limit gas flow, having 
seemingly little to no impact on ventilation rate in comparison to the traditional Adult 
and Pediatric BVM.

However, mean singular tidal volume delivery did differ among the three devices. When 
using the traditional Pediatric BVM, participants delivered, on average, a smaller sin-
gular tidal volume compared to the SMART and traditional Adult BVMs—on average, 
219.5mLs per inspiration lower than the ILCOR recommended mean tidal volume of 
500mLs per inspiration. The SMART BVM also delivered mean singular tidal volume 
significantly lower than the ILCOR recommendation of 500mLs per inspiration, however, 
by a far smaller margin of (on average) 56.6mLs per inspiration. The traditional Adult 
BVM provided mean singular tidal volume most closely aligned to the ILCOR guideline.

The differentiation noted across BVMs with respect to mean singular tidal volumes, cou-
pled with the lack of apparent differentiation across BVMs for mean ventilation rates, ex-
plain one-minute tidal volume findings. Participants using the traditional Pediatric BVM 
delivered one-minute tidal volumes that were far lower in comparison to the other two 
BVMs and well below the lower boundary of ILCOR recommendations of 5000–6000mLs 
per minute. The traditional Adult BVM mean one-minute tidal volume fell within ILCOR 
recommendation boundaries, and the mean SMART BVM one-minute tidal volume was 
below the prescribed 5,000mLs, but this difference was not statistically significant. 

Reviewing study ventilation and tidal volume findings together, the traditional Adult 
BVM was utilized most optimally amongst this group of novice undergraduate para-
medicine students, with the SMART BVM and Pediatric BVM both providing tidal 
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volume below that recommended by ILCOR. These findings are at odds with previous 
literature examining tidal volume efficacy of both the Pediatric and SMART BVM. Pre-
vious studies, both with in-hospital and pre-hospital focus, demonstrate a decreased risk 
of hyperventilation when using the Pediatric and SMART BVM whilst still maintaining 
adequate singular tidal volume and minute volume in comparison to more traditional 
Adult BVMs (Doerges et al., 1999; Kroll et al., 2019; Siegler et al., 2017; Wagner-Berger, 
Wenzel, Voelckel, et al., 2003; Wenzel et al., 1999). While our findings similarly demon-
strated minimal risk of hyperventilation, the traditional Pediatric BVM (and, to a lesser 
extent, the SMART BVM) demonstrated an increased risk of hypoventilation. In contrast, 
the traditional Adult BVM performed within accepted ILCOR recommendations.

It is possible the variations of our study findings in comparison to previous literature 
could be due to methodological differences across existing studies. For example, previ-
ous research makes use of a range of different professional cohorts acting as research 
participants, some with prior experience of administering ventilations in simulated 
and/or real-world in-hospital or pre-hospital settings, each with varied experience with 
different BVMs. Contrasting findings between novice and more experienced clinicians 
can be managed. However, they are made more difficult, particularly amongst those 
more experienced, when pre-exposure to different BVMs may impact measured out-
comes. Our study targeted novice paramedicine students to mitigate between-participant 
comparison issues resulting from differing prior BVM experience and exposure. While 
advantageous to mitigate the risk of non-homogeneity, generalizability to practicing 
clinicians is unclear.  Also, different hand grip techniques have been demonstrated to 
impact ventilatory efficacy (Kroll et al., 2019; A. J. Nitzsky et al., 2018), with many stud-
ies not standardizing grip technique across participants. While not standardizing grip 
technique potentially provides a more accurate reflection of real-world ventilatory be-
haviours (occurring at the discretion of each individual clinician), it also makes compar-
ing findings across studies problematic. Future research may provide stronger and more 
comparable contributions to the evidence-base by seeking to standardize (or at the mini-
mal record) grip technique application across participants. In addition, over the previous 
three decades, ILCOR clinical recommendations have incrementally decreased target 
ventilation rates and tidal volumes, with resultant research studies changing prescribed 
target ranges to match. With participants and resultant analyses actively applying dif-
ferent clinical target parameters over time, the viability of cross-comparisons to dated 
research becomes more problematic. However, it is worth noting that despite ventilation 
rate and tidal volume guideline reductions over time, hyperventilation and hyperinfla-
tion above ILCOR guidelines does seem to be commonplace in simulation-based re-
search with both in-hospital and pre-hospital clinicians. (Charlton et al., 2021; Culbreth 
& Gardenhire, 2021; Vissers et al., 2019; Wang et al., 2023). Lastly, our leveraging of the 
ZOLL X Series has provided an accurate and reliable measure of tidal volume with the 
ventilation feedback sensor placed between the catheter mount and ETT during OHCA 
scenarios.

Limitations of cross-research contrasts comparing different BVMs notwithstanding, our 
findings demonstrated clear hypoventilation using the traditional Pediatric BVM and 
some risk of the same with the SMART-BVM. The activated restrictor valve alerts rescu-
ers when they are forcefully ventilating to directly combat hyperventilation, but (as per 
other BVMs) has no embedded functionality to combat or alert rescuers to the risks of 
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hypoventilation. The Laerdal mannequin used in this study had an advanced airway in 
situ, which provides further contrast difficulties to some of the prior studies which used 
unprotected airways, laryngeal mask airways (LMA), and supraglottic airways (SGA) 
with only a few previous studies inserting an ETT. However, the ZOLL X series Accu-
Vent sensor was located between the catheter mount and ETT and not within the simu-
lated mechanical lung. Thus, we would expect higher tidal volumes compared to prior 
studies using unprotected airways (and some LMA and SGA), given the increased risk of 
gas leakage around inspiratory sites (oropharynx/nasal cavity or laryngeal inlet). Yet, in 
comparison to many previous investigations using unprotected airways (Doerges, Ock-
er, Wenzel, et al., 1999; Soar, 2015; Wagner-Berger, Wenzel, Voelckel et al., 2003), present 
study tidal volume findings were  lower. A potential explanation for these variations 
could be due to differences in tidal volume measurement instruments across studies or 
the potential impact of the inverted hand grip technique. Interestingly, respective BVM 
instruction manuals (Ambu, 2022; Bucher et al., 2019; O-Two Medical Technologies, 2015) 
do not specify where the clinician should grip the BVM or how many digits should be 
applied to squeeze the self-inflating section. Nor do most prior related investigations 
report on what hand grip techniques were employed (or whether they were standard-
ized) across participants  (Aufderheide et al., 2004; Busko et al., 2009; Doerges et al., 1999; 
Meaney et al., 2013). Accordingly, research has demonstrated that one versus two hands, 
or varying the number of digits used to squeeze the self-inflating bag, hand size, hand 
grip strength, glove size, levels of experience, and that grip strength decreases over time 
whilst applying ventilatory inspiration can impact tidal and one-minute volumes (if the 
ventilation rate is standardized)  (Hess & Spahr, 1990; Kroll et al., 2019; Lee et al., 2008; 
McCabe, 1993; Austin J Nitzsky et al., 2018; Sall et al., 2018). Thus, use of the inverted 
hand grip when administering ventilations using any of the BVMs may have a more 
noticeable effect on the inspiratory tidal volume. Moreover, the inverted hand grip may 
have intermittently activated the inspiratory-pressure valve within the SMART BVM, 
thus reducing tidal volumes compared to prior studies (note that activation was not mea-
sured within the study). Furthermore, the student’s prior education and training regard-
ing the risks of hyperventilation during CPR might have led to a more cautious approach 
when ventilating with the devices. This cautionary approach could have impacted inspi-
ratory volume, especially given that Pediatric BVMs are typically smaller, resulting in 
lower inspiratory volumes. As the BVMs lack an inspiratory gauge, the combined effect 
of using the inverted grip and the student's education may have further decreased over-
all one-minute volumes.

STUDY LIMITATIONS

Like most studies evaluating BVM efficacy in simulated environments (Doerges et al., 
1999; Siegler et al., 2017; Wagner-Berger, Wenzel, Stallinger, et al., 2003), the present study 
setting, whereby we attempted to simulate realistic conditions of a prehospital OHCA in 
the back of a stationary ambulance, would have fallen short of wholistically reflecting re-
al-world OHCA pre-hospital conditions. For example, utilizing a Laerdal mannequin in a 
stationary ambulance is unlikely to duplicate the highly stressful and dynamic prehospi-
tal OHCA environment, including respiratory complications during CPR such as secre-
tions, aspiration, vomiting, airway obstruction, or difficult ventilation. Further, using 
SMART and traditional Pediatric BVMs could distort findings due to a lack of familiarity 
with these more novel BVMs. However, this effect was likely mediated by choosing a 
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study cohort with basic training only and allowing participants unlimited time to famil-
iarize themselves and practice with all BVMs before data collection began. In addition, 
following the 2020 ILCOR scientific review, guidelines were revised to the less prescrip-
tive patient chest rise and fall instead of a specific tidal volume of mLs/per/kg (Soar et 
al., 2021). Present study participants were instructed to inflate the adult mannequin to 
~500mLs per ventilation. Another consideration of this study is the use of novice student 
practitioners. If the study were to be repeated with experienced healthcare clinicians, the 
results may differ. Repeating the study with different cohorts of clinicians may add to 
the knowledge base and provide further evidence of the efficacy of each type of BVM. 

CONCLUSION

The efficacy of positive pressure ventilatory parameters is critical for favorable neurolog-
ical outcomes post-OHCA, yet these aspects are challenging to measure in the pre-hospi-
tal setting. Thirty first-year undergraduate paramedic students performed asynchronous 
ventilations using the SMART and traditional Adult and Pediatric BVMs upon an intu-
bated ETT mannequin within an OHCA-simulated setting using a procedural inverted 
hand grip. The ZOLL X series measured ventilation rates and singular inspired tidal 
volume, allowing calculation of one-minute tidal volume, each compared against ILCOR 
clinical guidelines. The SMART and Adult BVM mean ventilation rates were within the 
recommended guidelines, and Pediatric BVM slightly lower. Traditional Adult BVM 
mean singular tidal volume and one-minute volume were no different to ILCOR recom-
mendations; however, mean singular tidal volumes for the SMART BVM and traditional 
Pediatric BVM were below ILCOR recommendations, as was the traditional Pediatric 
BVM mean one-minute volume. Our findings suggest that bag-valve-mask ventilation 
during a simulated OHCA using the procedural inverted hand grip with the SMART 
BVM and traditional Pediatric BVM may result in hypoventilation due to insufficient 
tidal volume and minute volume.
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ABSTRACT

Paramedicine practice can be inherently stressful. Encountering critically unwell 
patients, managing long shift hours and dealing with the unknown expose para-
medics to mental, physical and emotional stress. In the learning environment, these 
types of stresses are difficult for educators to authentically replicate. Traditionally, 
students have been tested under pressure in scenario-based situations as a means of 
stress inoculation. However, the literature is unclear as to whether this exposure to 
stress enhances or hinders learning. A recent scoping review identified an acceptable 
level of stress during simulation can be beneficial, although a level of a balance is 
required. Too much stress can hinder learning and lead to underperformance. Ide-
ally, high-acuity patient scenarios should be designed to invoke a challenging state 
of appraisal in the student to support both their learning and knowledge retention. 
To obtain a more holistic understanding of how students appraise these types of sce-
narios, quantitative physiological and psychometric data needs to be obtained and 
analysed. However, across the health care education literature, inconsistent method-
ologies and a variety of physiological and cognitive measures make it challenging to 
draw firm conclusions. This narrative review searched three prominent databases 
using common search terms to produce a subset of high-quality publications that we 
believe were most pertinent and insightful. Based on these findings, our paper pres-
ents guidance for appropriate physiological assessment and interpterion of challenge 
appraisal in students undertaking high-acuity, low-occurrence clinical scenarios. 

INTRODUCTION

Paramedicine is a domain of practice that involves exposure to 
dynamic and stressful situations where lifesaving decisions are 
often made under immense pressure. Stress can be defined as a 
mental, physical, or emotional factors causing bodily or mental 
tension (Singh et al., 2018). The physical response to stress, or 
more accurately a group of adaptive physiological responses, was 
discussed in the early 1930’s as ‘general adaptation syndrome’ 
(Selye, 1936), and is a mechanism by which the body attempts 
to restore internal homeostasis following exposure to adverse 
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stimuli. This leads to the fight (confronting the situation) or flight (attempting to flee) 
response - an immediate and involuntary reflex exhibited when faced with the danger 
of a stressful situation. First discussed by Walter B. Cannon when studying epinephrine 
secretion in laboratory animals in 1929 (Cannon, 1994), this response signals the amygda-
la to activate the autonomic nervous system to release stress hormones (such as epineph-
rine and cortisol) into the blood to initiate a physiological response (Jansen et al., 1995).

Along with Cannon’s study, much of the early stress and performance research was 
based on laboratory studies of animals such as mice, chickens and kittens (Cole, 1911; 
Dodson, 1915). However in 1955, seminal work published by Hebb (1955) introduced 
the concept of ‘arousal’ as drivers of “sensory excitations” (pg.248) within the human 
central nervous system. Researchers now know in any pressure situation, low levels of 
hormones such as cortisol and adrenaline are released (Domes et al., 2004; Hellhammer 
et al., 2009). These hormones help to arouse or stimulate us to a point of optimal perfor-
mance when our creativity or productivity is maximised – known as the goldilocks point 
– and highly sought after by elite athletes (Jones et al., 2009). Too little pressure or stress 
can lead to a lack of alertness, disengagement, or under-performance and too much 
stress leads to anxiety and disorganisation where the ability to think and communicate 
clearly can be lost. This evolutionary response ultimately leads to a point where the par-
ticipant perceives the situation to be so pressured they lose awareness of their surround-
ings and cease effective communication and movement all together. This behaviour is a 
protective response to excessive pressure, although if the pressure remains too high for 
long periods of time, chronic stress or burnout can manifest.

The aims of this paper are to identify and recommend appropriate modalities for assess-
ment of physiological stress in paramedicine students which can further be generalisable 
to other healthcare educators. Our lens for this paper is from that of paramedic educa-
tors, but it is important to note that themes discussed here are relevant to all healthcare 
education settings where emergency or stressful scenarios are utilised as an andragogic 
tool. By providing individualised quantitative stress data to students in pre-employ-
ment simulated environments, it is hoped a better understanding of their own acute and 
chronic stress may be obtained. Acknowledging that the incidence of distress and burn-
out commonly seen in healthcare workforce is a major concern (Baier et al., 2018; Crowe 
et al., 2017; Shah et al., 2021), any pre-employment strategies to counter these must be 
thoroughly researched and implemented.

Search Strategy and Selection Criteria

We searched three prominent databases (Medline, PubMed and Scopus) for peer-re-
viewed, English language articles published between 2000 and 2023. Search terms (sim-
ulation OR scenario) AND (education OR undergraduate OR training) AND (health OR 
medical) AND (physiological OR psychophysiological OR stress) were used to garner 
publications suitable for our narrative paper. Titles and abstracts were reviewed to con-
firm these criteria. Where all search terms were present or remained uncertain from 
initial review, each publication was read fully. Articles that did not meet requirements or 
were of poor-quality (lacking significant contribution of new knowledge, poorly written, 
or from predatory journals) were excluded. Additional studies were obtained from refer-
ence lists of retrieved articles. This structured search and selection approach was adopt-
ed to minimise potential article selection bias based on author knowledge and perspec-



175International Journal of Paramedicine – Number 8, October-December, 2024International Journal of Paramedicine – Number 8, October-December, 2024

Betson: Quantifying Response of Paramedicine Students During High-Stress Clinical Scenarios Betson: Quantifying Response of Paramedicine Students During High-Stress Clinical Scenarios 

tives, however as a narrative review we acknowledge this cannot be avoided fully. This 
review has included a subset of high-quality publications that we thought were most 
pertinent and insightful to address the aims of this article.

BACKGROUND

To understand the stress experienced by paramedicine students, the psychophysiolog-
ical relationship between stress and performance must first be addressed. The seminal 
biopsychosocial model, conceptualised in 1977 by George Engel an American academic 
and psychiatrist (Engel, 1979), identified that a person’s medical condition was not only 
influenced by biology alone; it also involved psychological and social factors. A collabo-
ration between Jim Blascovich, a Professor of Psychological and Brain Sciences, and Joe 
Tomaka, a Professor of Public Health, in 1996 led to a published update linking Engel’s 
model to Hebb’s work of arousal regulation (Blascovich & Tomaka, 1996). These authors 
discussed cognitive, physiological, and social dimensions as arousal-regulators with pro-
posed impacts on stress levels.

In 1997, Tomaka and Blascovich teamed with others to publish work on challenge and 
threat (CAT) appraisal, determining that cognitive appraisal precedes physiological 
responses (Tomaka et al., 1997). This theory suggests that during the pursuit of a goal/s, 
increased psychological processes (anxiety, excitement, arousal, etc.) lead to specific 
patterns of cardiovascular responses - sympathetic nervous system innovation (SNS) in 
effect. The SNS, one of two branches of the autonomic nervous system, is activated when 
the brain senses a stressful situation. This leads to increases in visual acuity, strength 
and reaction speed in times of physiological or cognitive distress.

Considering the biopsychosocial model and expanding on the above theories, if a stu-
dent feels they lack cognitive or procedural resources to meet the demands of a stress-
ful clinical scenario, then a state of ‘threat’ appraisal occurs. However, if resources are 
perceived to sufficiently meet the demands of the scenario, then a state of ‘challenge’ 
appraisal emerges. Threat is correlated with ‘losses’ or poor performance, whereas ‘chal-
lenge’ has linkages to promotion or perceived ‘gains’ (Sassenberg et al., 2015). Positive 
and negative emotions can occur in a challenge state, while a threat state is associated 
with negative emotions only (Jones et al., 2009). The appraisal of the situation as a threat 
or challenge may be linked to previous experience or the perceived stress of the upcom-
ing situation, with researchers identifying patterns of cardiovascular responses correlat-
ed to the level of stress exhibited (Tomaka et al., 1993; Tomaka et al., 1997).

Research proposes that while threat and challenge both involve physiological and psy-
chological movement toward goal achievement, threat state is likely to be the more 
variable, fragile, and stressful of the two (Blascovich, 2013). Some of the first research-
ers to explore this field identified individuals who appraised situations as a challenge 
were more likely to exhibit confidence and less likely to be emotionally overwhelmed 
than those in a threat appraisal state of mind (Lazarus & Folkman, 1984). Importantly, 
research from the field of psychology demonstrated that during stressful situations, a 
challenge mindset enhances performance, whilst the threat mindset has been shown to 
hinder performance (Blascovich et al., 2004; Seery et al., 2010). In these studies, the stress-
ful situation varied from a high-stakes athletic competition (Blascovich et al., 2004) to a 
theory-based college exam (Seery et al., 2010). This demonstrates that the while the con-
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text of the stressor varies, a heightened stress response is often a significant indicator of 
poor performance. Importantly, no one agreed method for measuring stress response has 
been established, and much research on stress and threat appraisal is laboratory-based 
with the source of stress often unrelated (Kirschbaum et al., 1995) or lacking relevance to 
the task at hand (Domes et al., 2004).

The phrase ‘Arc of Performance’ was coined by Doctor Stephen Hearns, the lead consul-
tant for Scotland’s Emergency Medical Retrieval Service and author of Peak Performance 
under Pressure (Hearns, 2020). Hearns based his Arc on the Yerkes-Dodson curve, first 
discussed in the psychological literature in 1908, as shown in Figure 1. In the original 
paper, Yerkes and Dodson (1908) reported on learning discrimination in dancing mice. 
Three different experiments were undertaken using various levels of non-injuring elec-
tricity and light stimulus to assess rates of learning. Forty-two mice completed the ex-
periment over three consecutive days, each given a choice of an interchangeable white or 
black box to enter. If the mouse entered the white box, a correct choice was determined. 
If the mouse entered a block box, a weak electrical shock graduating to a higher inten-
sity was delivered and an incorrect choice recorded. The first experiment evaluated the 
speed at which the mice could discriminate white from black relative to the intensity of 
the shocks administered. The result produced the now well-known inverted U-shaped 
curve suggesting the point where optimal level of arousal for peak performance occurs. 
Despite acknowledging flaws in their research and lacking any statistical analysis, the 
empirical research by Yerkes and Dodson is now widely used in research focusing on 
stress and performance.

Figure 1: Hearns' Arc of Performance (in black) overlayed on Yerkes-Dobson (in Red).
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The Yerkes-Dodson curve was first reported over a century ago and was conceived 
whilst studying mice, however, technological advancements now allow researchers 
to gain stress and performance data on human participants in real time. Considering 
Hearns’ Arc of Performance in the context of CAT associated physiological changes to 
stress, researchers must gather objective data from several body systems, such as cardio-
vascular, respiratory, and neurological.

Measuring Cardiovascular Responses to Infer Physiological Stress

In response to a stressor, the heart and vascular system work together to ensure suffi-
cient oxygenated blood is available to facilitate a flight response if required. Vital organs 
remain well perfused, while other body systems, such as digestion and reproduction, 
may be slowed or paused entirely (McCarty, 2016). In the context of CAT, appraising a 
situation as a challenge leverages high resources and low demands; conversely, threat 
appraisal results from a situation of low resources and high demands. Both states have 
been shown to increase heart rate (HR) and cardiac output (CO) when compared to rest 
(Seery, 2013). However, challenge leads to a decrease in total peripheral resistance (TPR) 
with a subsequent decrease in systolic blood pressure (SBP) and a decrease in blood 
volume of the microvascular bed of tissue. In the clinical setting, estimates of CO can be 
both invasive and expensive, leading to commonly used validated methods of obtaining 
estimated CO from HR and the mean systolic and diastolic blood pressure in non-clini-
cal studies (Hill et al., 2011). Mean arterial pressure (MAP) is determined from a widely 
used algorithm (MAP (mmHg) = [1 ∕ 3 × SBP (mmHg)] + [2 ∕ 3 × DBP (mmHg)]). TRP is then 
calculated by dividing the CO by MAP, with that total multiplied by 80 (Sherwood et al., 
1990).

Wearable devices, such as the Equivital monitoring system (ADInstruments, United 
Kingdom), the Biosignalsplux Hybrid (PLUX – Wireless Biosignals, Portugal) or the 
Hexoskin (Carre Technologies, Canada) are well established at measuring cardiovascu-
lar responses such as HR and SBP changes. This portable technology can also measure 
changes in skin sweat levels via a Galvanic Skin Response (GSR) sensor and an infrared 
Thermopile to detect peripheral skin temperature changes. A decrease in skin tempera-
ture accompanying an increase in sweat levels is indicative of a threat response from 
the vasoconstrictive sympathetic reflex. This can also be measured via a photoplethys-
mogram (PPG) sensor or a plethysmograph, which assesses Blood Volume Pulse (BVP) 
variability at common sites such as the fingers, forearms or calves. During the threat 
appraisal stage, most people will demonstrate a reduction in blood volume to the micro-
vascular tissue beds at these sites.

To objectively measure CAT-induced cardiovascular responses, a triangulation of data 
should be gathered including HR, TPR and GSR, to obtain a full picture of the physio-
logical changes. Ideally, one device or system should be capable of acquiring the cardio-
vascular data described. However, researchers must be aware that some systems require 
annual software licencing or cloud-based subscription that can significantly impact costs 
associated with the technology purchase.

Measuring Hormones for Stress Response

It has already been established in the review that stressful situations predominantly trig-
ger a cardiovascular response. This, in turn, facilitates neurohumoral activation leading 
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to secretion of the glucocorticoid cortisol from the adrenal cortex (Kim et al., 2009). Cor-
tisol is considered the main biomarker in physiological stress research (Hellhammer et 
al., 2009). In experimental studies, mean cortisol responses to acute stressors have ranged 
from 29% to > 200% above baseline levels (Bohnen et al., 1990; Buchanan & Lovallo, 2001; 
de Quervain et al., 2000). Once released into the bloodstream, cortisol acts on almost 
every cell in the body to maintain allostasis. Furthermore, cortisol stimulates gluconeo-
genesis (Melmed et al., 2015) and glycogenolysis with rapid increases in circulating blood 
glucose levels (Pradhan & Goel, 2011). By mobilising energy to deal with actual or per-
ceived environmental or physiological stressors, internal equilibrium can be maintained. 
Blood glucose levels can easily be measured by a single drop of blood from a finger and 
an inexpensive glucometer.

Cortisol also increases cardiovascular output, redistributes blood flow, increases im-
mune response, and causes a marked spike in cerebral perfusion and glucose utilisation 
(McEwen & Seeman, 1999). To assess the impact of stress on the neuroendocrine axis, re-
searchers can sample adrenal medullary catecholamines (epinephrine and norepineph-
rine) from either plasma, saliva or urine (Noushad et al., 2021). During periods of acute 
stress, sympathetic neurotransmitters epinephrine and norepinephrine levels increase 
and are subsequently regulated in the flight or fight response by the parasympathetic 
neurotransmitter acetylcholine (ACh) (Won & Kim, 2016). Due to the rapid action of cate-
cholamines and the transient nature of recordable levels, researchers often focus on more 
stable hormones as indicators of CAT appraisal.

The adrenal hormone dehydroepiandrosterone (DHEA), released from the hypothala-
mus-pituitary-adrenal cortex (HPA) as a physiological response to stressful situations, is 
one of those that can be sampled (Sherwood, 2008). While the complete actions of DHEA 
and it’s sulphated ester dehydroepiandrosterone-sulphate (DHEAS) are not fully under-
stood, research has shown that it is released at higher levels in individuals experiencing 
stress-related situations (Oberbeck et al., 1998) and in people with symptoms of exhaus-
tion (Sonnenschein et al., 2007). A study by Roth et al. (2002) on primates showed that 
diet control and caloric restriction resulted in DHEAS levels being maintained at youth-
ful levels, leading the popular press and social media to label DHEAS as the ‘fountain of 
youth’ (Dhatariya & Nair, 2003). Despite a lack of human testing, this paper by Dhatariya 
and Nair (2003) supported earlier work by Nawata et al. (2002) to hypothesise that if 
DHEAS serum levels were artificially maintained as humans aged, better health mainte-
nance, increased longevity and less burnout might result.

The non-invasive nature of salivary cortisol and DHEA testing and the ability of par-
ticipants to administer the test themselves makes it an appropriate test for stress levels. 
Salivary cortisol samples have been found to be stable when stored at 5oC for up to three 
months and up to one year when stored at -20oC (Garde & Hansen, 2005). A consistent-
ly high correlation between the accuracy of saliva cortisol testing and plasma cortisol 
testing has also been found (Francis et al., 1987; Ryoji, 1981; Vining et al., 1983). Urine 
sampling research has also been undertaken to assess cortisol levels (Soo-Quee Koh & 
Choon-Huat Koh, 2007); however, as urine can remain in the bladder for extended peri-
ods and the half-life of cortisol is known to be approximately one hour (Gatti et al., 2009; 
Weitzman et al., 1971) the validity and practicality of urine sampling may be difficult in 
some settings.
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Duplicate analyses of the salivary DHEA or cortisol levels are recommended using an 
enzyme-linked immunosorbent assay (ELISA) technique in a commercial laboratory 
(Gatti et al., 2009). Researchers need to be aware of the possible interactions of diet and 
DHEA / cortisol secretion. Proteins, specifically meat products, have been shown to 
stimulate cortisol secretion (Anderson et al., 1987; Benedict et al., 2005; Slag et al., 1981), 
and care must be taken not to allow diet to influence testing. Furthermore, consumption 
of alcohol, nicotine and caffeine (Kudielka et al., 2007) and certain medications (Brody et 
al., 2002; Fries et al., 2006) have been shown to impact the magnitude and duration of the 
stress response. Researchers assessing salivary DHEA or cortisol as an objective mea-
sure of stress must request that participants refrain from eating large portions of food 
or consuming any alcohol, nicotine or caffeine prior to testing. Also, participants should 
be excluded based on specific medications that might impact hormone, catecholamine or 
glucose levels.  Based on this literature, it is our recommendation that salivary cortisol 
samples be obtained after a period of fasting for a minimum three hours. For studies 
that assess student response over multiple days, subsequent samples must be obtained 
at the same time of the day under the same conditions. The addition of DHEA sampling 
is expensive and would not be required for most studies of acute stress response where 
cortisol sampling is relatively simple to facilitate.

Cognitive Capacity and Cognitive Overload

The physiological stress responses discussed thus far are relatively easy to measure us-
ing simple wearable devices and collection aids. More challenging for researchers is the 
ability to gather objective measures of cognition and cognitive capacity in realistic situ-
ations away from the large-scale laboratory-based environment. Before exploring novel 
ways of doing this, a brief overview of cognition and memory processing follows.

Short-term memory, particularly the working memory, is the part of cognition where 
information is processed quickly, and decisions are made rapidly. Under pressure, the 
working memory can become overwhelmed, leading to cognitive overload. As part of 
the survival mechanism, the brain also utilises automatic processing (Hasher & Zacks, 
1984), a subconscious rapid response reliant on previous exposure to a situation to where 
the brain matches the previous encounter and outcome achieved. This is pattern recog-
nition and is seen as a ‘cognitive shortcut’ (Hearns, 2020). A novice may not have suffi-
cient experience to facilitate automatic processing and is, therefore, more likely to rely on 
a thorough and considered process of analytically assessing each situation. This slows 
decision-making, uses more cognitive resources, and increases stress levels. As a way 
of attempting to reduce stress and reduce the cognitive overload, novices may practice 
repeatedly until their actions become more automatic in nature. This is known as pro-
cedural or muscle memory, and research shows that when under pressure, procedural 
memory is accessed preferentially (Knowlton & Greenberg, 2008; Siller-Perez et al., 2017; 
Wirz et al., 2018).

Another potential issue affecting novice clinicians is the Dunning-Kruger Effect, some-
times referred to as unconscious incompetence (Bradley et al., 2022), as shown in Figure 
2. In this scenario, inexperienced clinicians will underestimate the severity of the prob-
lem they face, or more commonly, overestimate their abilities. A degree of stress should 
be associated with a high acuity patient presentation, so when the inexperienced clini-
cian presents overtly calm in that situation it may indicate that they are unaware of the 
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clinical severity of the presenting patient. Kruger and Dunning (1999) first reported their 
findings in response to a series of studies evaluating participants’ level of knowledge, 
along with their social and logical reasoning. They found that individuals commonly 
overestimated their performance whilst simultaneously lacking the ability to recognise 
their incompetence. This led Nancy Diekelmann, a transformative figure in nurse edu-
cation, to famously quip “you only know what you know, and you don't know what you 
don't know…don't you know?” (Diekelmann & Diekelmann, 2009) (pg. 85). For research-
ers in this field, the ability to objectively measure cognition or neural activity, alongside 
clinical ability, may provide valuable insight into the Dunning-Kruger Effect. Research-
ers would expect to see large increases in neural activity for particularly stressful or 
high acuity scenarios; however, if this was not evident, then we may determine that the 
student is either underestimating the severity of the problem they face or overestimating 
their abilities. Insight via quantifiable data, may provide the learner and researcher with 
strategies to mitigate the Dunning-Kruger Effect.

Methodology of Wearable Devices for Cognitive Load Assessment

German Psychiatrist Hans Berger first used electroencephalogram (EEG) on human sub-
jects in the 1920’s as a tool in psychiatric diagnosis (Perron, 2015). Recently, EEG has ex-
panded from clinical diagnostics to being used more widely in research aiming to assess 
cognitive load. The term cognitive load, like stress, is an umbrella term that encompasses 
different concepts in different disciplines. Cognitive load theory, first discussed in the 
1950s, is based in instructional education (Miller, 1956). Miller’s theory centres around 
the ability of the human memory to process a limited number of new elements of infor-

Figure 2: The Dunning Kruger Effect – adapted from work by Kruger and Dunning (1999)
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mation at any particular time. Once this capacity has been exceeded, further learning is 
impaired (Bong et al., 2016). Whilst Miller’s theory explained cognitive load in relation 
to learning, further work has linked increased cognitive load to decreased acquisition 
of motor skills (Paas & Sweller, 2011) and decreased performance in complex tasks (Van 
Gog et al., 2011).

The threat response leads to elevated physiological stress levels, increased cerebral per-
fusion, and increased beta band (13-25 Hz) activity at the anterior temporal sites (Seo et 
al., 2010). Antonenko and Niederhauser (2010) further identified increased oscillations in 
the alpha and theta bands correlated with increased cognitive load. Additionally, EEG 
recordings obtained from the parietal, central, and frontal lobes of the scalp have also 
been shown to demonstrate increased arousal and brain activity during periods of stress 
(Rahnuma et al., 2011). With the rapid expansion of wearable EEG technology, ranging 
from high-end amplifiers such EEGO (ANT Neuro Pty Ltd, The Netherlands) and Smart-
ingPRO (mBrainTrain, Serbia), to ‘off the shelf’ real-time monitoring devices such as the 
Muse 2 Band (InteraXon Inc, Canada) or EMOTIV Insight 2.0 (EMOTIV, USA), it may be 
possible to obtain unobtrusive measures of the physiological response in brain activity 
(Gradl et al., 2019) to the threat appraisal. For any researcher, cost is a constant consid-
eration. Cheaper products rely on pre-built software algorithms to define stress and 
cognitive load, which may need further study and validation. Another consideration for 
portable EEG monitoring is that participant movement can greatly affect the EEG signal 
and present as gross artifact which may be a limitation in data acquisition during mobile 
scenarios.

Technological advancement has seen rapid expansion in the use of functional near-infra-
red spectroscopy (fNIRS) to assess cognitive load. fNIRS uses wavelengths of near-infra-
red light as a method for studying neural activity outside the clinical laboratory (Pinti et 
al., 2020). In a similar way to functional magnetic resonance imaging (fMRI), fNIRS uses 
near-infrared light to estimate cortical hemodynamic activity and increased cerebral 
metabolic demands as proxies for increased neuronal activity (Meidenbauer et al., 2021). 
In simplistic terms, when brain activity increases, metabolic demand increases and so 
does the flow of oxygenated blood. The non-invasive nature of fNIRS allows neural acti-
vation to be measured in naturalistic settings and has been shown to be an excellent tool 
for tests of cognitive stress (Buxton, 2010). As discussed earlier, stress affects both neuro-
logical and cardiac function and leads to an increased HR. Typically, HR is assessed us-
ing an ECG or chest-worn HR monitor. Of note, HR can also be obtained from the fNIRS 
signal and has been shown to be better align with mental stress as opposed to chest-
worn measurements of HR alone (Hakimi & Setarehdan, 2018). This can also reduce 
the need for multiple biosensors in the same experiment. These systems range in price 
from high-end research products such as the NIRSport2 (NIRx Medizintechnik GmbH, 
Germany), mid-range such as Octamon+ (Artinis Medical Systems, The Netherlands), to 
more consumer-orientated products such the Biosignalsplux Hybrid (PLUX – Wireless 
Biosignals, Portugal). The benefit of this emerging and evolving research technology is 
the ability to connect wirelessly to the recording computer allowing for full mobility 
studies with less artifact than EEG produces.

In summary, to objectively measure CAT-induced stress responses, researchers must 
gather a combination of cardiovascular and cognitive data while concurrently assessing 
hormonal changes to obtain a holistic appraisal of the participant’s physiological stress 
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state. Which individual device or combination of wearable technology that researchers 
chose will depend on funding and specific data acquisition requirements. The Biosignal-
splux Hybrid system has a fNIRS component along with cardiovascular sensors, allow-
ing researchers to utilise just one system and avoid the need for multiple software inter-
faces and charging stations. Ultimately, our recommendations are for researchers to test 
this technology and chose a system that delivers the objective data they require within 
available funding constraints.

Quantitative Psychometric Tools – Demand and Resources Questionnaires

To support objective data, researchers must utilise qualitative or subjective question-
naires to add detail and context to objective data recorded. The word psychometric lit-
erally means “measurement of the mind” (Hammond, 2006), and there are a great many 
psychometric tools available to researchers.   One of the first attempts at measuring 
stress on a numerical scale was the Social Readjustment Rating Scale (SRRS) developed 
by Thomas Holmes and Richard Rahe in 1967 (Holmes & Rahe, 1967). The SRRS consist-
ed of 43 items with Yes/No responses relating to life experience events over the preced-
ing 12 months, so in effect, became a measure of chronic as opposed to acute stress. A 
variety of other scales were adapted from or attempted to improve the SRRS; such as The 
Hassles Scale (Kanner et al., 1981), Stressful Life Experience Screening (SLES) (Stamm, 
1996) and the Life Stressor Checklist – Revised (Wolfe et al., 1997), amongst others. In 
realty, these tools are measures of ‘stressors’ and do not measure acute stress.

Numerous and diverse psychometric tools exist to assess acute psychological response to 
stress. Early questionnaires, such as the Taylor Manifest Anxiety Scale (TMAS) (Taylor, 
1953), utilise a large number of true/false questions (50 in the case of TMAS) to produce 
a sole outcome measure (such as anxiety). Another commonly used questionnaire is 
The State-Trait Anxiety Inventory (STAI) (Spielberger, 1970). The STAI works from the 
TMAS to measure trait anxiety from half of the questions and also measures state anx-
iety (an acute situational-dependent psychological state) from the other 20 questions 
(Everly & Lating, 2002; Fein, 2017). The Subjective Stress Scale (SSS) (Berkun et al., 1962) 
is frequently reported in the literature and utilises 14 descriptors to measure situational 
(state) stress during a stressful situation. Both the STAI and SSS are validated (Johnston 
& Hackmann, 1977; Taylor et al., 1968) and can be administered rapidly, making them 
useful tools for assessing subjective stress in scenario-based education.

The scales discussed so far are all non-appraisal based, intended to determine a point-of-
time score for acute stress. The Stressor Appraisal Scale (SAS), validated and described 
by Schneider (2008), is used to determine cognitive appraisal before a stressful event 
is attempted. Primary appraisal items include: (1) how threatening do you expect the 
upcoming task to be?, and (2) how demanding do you think the upcoming task will 
be?, amongst other similar questions. Secondary appraisal items included: (1) how well 
do you think you can manage the demands imposed on you by this task?, along with 
two other similar appraisal questions. Using a 7-point Likert scale to quantify results, if 
resources are deemed to be greater than or equal to demands, then the scenario can be 
deemed a challenge. If demands are scored as higher than resources, then the participant 
perceives the scenario as a threat. Recommendations by Hase et al. (2019) suggest the 
CAT score difference is calculated in place of a ratio, as ratio scores often produce highly 
nonlinear distribution (Vine et al., 2013).
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Both the SAS and STAI are validated in the literature, providing excellent test-retest 
reliability, and are inexpensive and easy to administer. However, the SAS is targeted 
specifically for cognitive appraisal of CAT and is therefore recommended as a subjective 
adjunct to support objective data gathered in this field of research.

LIMITATIONS

As a narrative review, the intention is not to discuss all possible measures of psycho-
physiological stress nor the ever-evolving technology to obtain these measures. This is 
acknowledged as a limitation, and researchers in the field should explore novel technol-
ogies and questionnaires most suited to their experimental protocols. Other limitations 
are acknowledged regarding the inherent nature of the search and selection of relevant 
published work for narrative reviews. The lack of structured methodologies and stan-
dard quality assessment criteria can lead to subjectivity in literature selection and in-
terpretation, potential overrepresentation or underrepresentation of certain viewpoints, 
and challenges in replicability. Whilst a large body of literature examining physiological 
and psychological stress exists, very few publications quantify both in the same sample 
population. Even fewer specifically study healthcare students. This scarcity of published 
literature can be seen as a limitation but also a reason for producing a narrative review 
to give a broad perspective and encourage future research of this topic. Finally, the inten-
tion of this paper is to provide guidance and suggestions to researchers, unlike a system-
atic review which would present definitive generalized conclusions on a specific topic.

CONCLUSION

The biopsychosocial model emphasizes the interconnectedness of biological, psycho-
logical, and social factors in shaping an individual's response to stress. The appraisal of 
a situation as a threat or challenge is a subjective process influenced by these multiple 
factors. Research in business and sport shows that challenge appraisal leads to improved 
performance, and it is reasonable to assume similar correlations exist in health educa-
tion. However, inconsistent methodologies that utilise a variety of physiological and 
cognitive measures make it challenging to draw firm conclusions. A combination of 
objective physiological data with behavioural observations and self-reported assessments 
may help researchers obtain a well-rounded view of whether an individual perceives a 
situation as a threat or challenge. Specifically, it is our recommendation that researchers 
undertaking experiments in this novel field gather objective data from multiple body 
systems that are supported by validated and convenient subjective stress appraisal 
scales. Additionally, the interpretation of data should consider individual differences, 
contextual factors, and the dynamic nature of stress responses. Only once this has been 
done can a succinct understanding of challenge or threat appraisal be determined. 
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ABSTRACT

This is a case of profoundly unstable hyperkalemia encountered in the American 
prehospital 911 setting, with subsequent aggressive treatment and stabilization. 
Although hyperkalemia may be present in the prehospital setting, it is difficult to 
diagnose without laboratory testing or a reliable history of illness. It is frequently 
encountered in the prehospital setting, especially in communities with high levels of 
comorbidities and multiple dialysis centers. However, in the spectrum of hyperkale-
mia presentations, many of these patients are either early in their disease presenta-
tion or found when already in cardiac arrest. Early identification and rapid, aggres-
sive treatment are paramount to decreasing morbidity and mortality in these patient 
populations. This case shows how aggressive prehospital critical care can have a 
significant impact on patient outcomes.

BACKGROUND

This case was encountered by a suburban fire department-based 
Emergency Medical Service (EMS) serving a population of ap-
proximately 50,000 residents in the United States with a call vol-
ume of 3,000-4,000 calls per year. The response area is home to a 
suburban community hospital without dialysis capabilities and 
is located near a metro area with a Level I tertiary care center 
approximately 25 minutes away. This agency provides advanced 
life support level service, with paramedics being present on all 
ambulances, as well as some of the fire suppression apparatus. 
Daily staffing includes three ambulances, three engine compa-
nies, one truck company, one Battalion Chief, and one Paramedic 
Shift Supervisor. New Paramedics go through a field-training 
process with a Paramedic preceptor, with periodic reviews and 
ultimate clearing by the department’s Physician Medical Direc-
tors. Expansive “Patient Care Guidelines” are in place, with Para-
medics in this system given the latitude to deviate from these 
guidelines if the patient's condition warrants. 
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CASE REPORT

EMS was dispatched to a skilled nursing facility for an elderly male patient for difficulty 
breathing. The response to this call included an ambulance, engine company, and Para-
medic Shift Supervisor. All three paramedics responding to the call had at least three or 
more years of experience providing advanced life support care. Nursing staff on location 
noted the patient to have a sudden change in responsiveness, being unable to arouse him 
during normally scheduled rounds. His reported baseline mental status was alert, ori-
ented, and able to carry on normal conversations. Nursing staff also noted an increased 
difficulty breathing, but no additional information on chronic medical history was made 
available to responding personnel. 

Upon physical exam, the patient was responsive to verbal stimuli but had confused con-
versation and difficulty speaking. Lung sounds were diminished, crackles were noted in 
the left and right lung bases, and no unilateral neurological deficits were observed. The 
skin was pale, cool, and dry, with no obvious signs of trauma. The patient was noted to 
be slightly hypotensive with a blood pressure of 88/50 and notably hypoxic on room air 
with an oxygen saturation of 81% on initial contact. To immediately address this initial 
presentation, the patient was placed on supplemental oxygen at 15 liters per minute by a 
non-rebreather mask. This intervention resolved the hypoxia and slightly improved his 
mental status. Capillary blood glucose was 166 mg/dL, and the patient was afebrile. The 
nursing staff noted the patient had labs drawn the previous evening and was found to 
have a newly elevated serum potassium level of 6.9 mEq/L. The lab report also revealed 
hypocalcemia.

With the finding of the lab report, combined with the patient’s critical condition, aggres-
sive management was started. Paramedics on location decided to stabilize the patient 
prior to transport, as it appeared to be the safer option for the patient due to the patient’s 
vital signs and altered mental status. The cardiac monitor revealed wide complex tachy-
cardia, with a 12-lead ECG showing a wide QRS complex concerning for hyperkalemic 
instability. Initial treatment included 1 gram of Calcium Gluconate IV and 100 mEq 
Sodium Bicarbonate IV. The patient became more somnolent during this time, with a 
decreased respiratory drive. Due to the progressively deteriorating respiratory status 
combined with a projected poor clinical course, the decision was made to intubate the 
patient. 

The patient was pre-oxygenated with oxygen at 15 liters per minute via non-rebreath-
er mask, combined with passive oxygenation at 15 liters per minute via nasal cannula. 
Pre-induction capnography was noted to be 17 mmHg with normal plateau waveform. 
A push dose of 30 mcg of epinephrine IV was given prior to induction to optimize blood 
pressure to greater than 100 systolic blood pressure. Following SpO2 optimization to 
greater than 94%, 30 mg of etomidate IV and 160 mg of rocuronium IV were adminis-
tered for induction and paralysis, respectively. The patient was intubated with video 
laryngoscopy on the first attempt. Following confirmation of tube placement, three com-
bined doses of 2.5 mg Albuterol sulfate were administered in-line via nebulizer simul-
taneously, which ran continuously throughout transport. After these three doses were 
completed, three DuoNeb (ipratropium bromide and albuterol sulfate) treatments were 
started simultaneously, which ran continuously for the remainder of transport. DuoNeb 
was chosen as the crew had expended its supply of albuterol. 
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Following intubation, the patient was hypotensive again. An additional 30 mcg of Epi-
nephrine IV was given. Norepinephrine infusion was also started for sustained blood 
pressure control, which adequately stabilized blood pressure. Paramedics on scene 
decided to limit crystalloid fluid administration to limit fluid overload in the presence of 
presumed new acute renal failure in the setting of hyperkalemia and lung physical exam 
findings consistent with volume overload. 

Following the stabilization of the patient, emergent transport was started to a tertiary 
care facility capable of providing emergent dialysis. During transport, the crew was 
directed to hyperventilate the patient to maintain capnography near 17 mmHg to limit 
worsening metabolic acidosis. The patient also received an additional 1 gram of Calcium 
Gluconate IV and 50 mEq Sodium Bicarbonate IV during transport. Pt was sedated with 
Ketamine and Fentanyl was given for analgesia during transport. 

The emergency department was given advanced notice to have staff and resources 
available to continue treatment and potentially arrange emergent dialysis. Ultimately, the 
patient remained critical throughout transport, and care was turned over to emergency 
department staff with the patient in critical condition. 

DISCUSSION

This case is an excellent representation of a departure from the mantra of “load and go,” 
which has been present within EMS for generations. Many times, especially in trauma, 
it is appropriate to initiate early and rapid transport to definitive care; sometimes, it may 
be necessary to depart from this mantra. Remaining on a scene through initiating and 
continued patient care for resuscitations has shown improved outcomes, especially in 
out-of-hospital cardiac arrests (Grunau et al., 2020). The focus is placed on performing 
essential interventions and procedures that lead to decreased morbidity and less so on 
packaging a patient for transport, which may impair or delay best practices, including 
high-quality CPR. In this case, the crews were concerned about lethal arrhythmia, respi-
ratory failure, and hypotension if stabilization did not occur before transport. 

Hyperkalemia is well-supported in literature with cardiac sequelae. Kovesdy (2016) 
described a heightened risk of mortality associated with hyperkalemia in all patient 
populations, including those with normal kidney function. Early rises in potassium con-
centration are attributed to lowering the cardiac membrane potential, often resulting in 
the classic ‘peaked’ t-waves. Larger rises in potassium concentration have been demon-
strated to result in a lengthening of the PR interval and widening of the QRS complex. 
This often occurs prior to the patient progressing into a ‘sine wave,' often associated with 
cardiac arrest following shortly thereafter (Montford & Linas, 2017). The patient’s initial 
ECG showed a wide QRS complex tachycardia, commonly associated with severe hyper-
kalemia. As such, the decision was made to treat this patient aggressively on scene to 
ensure safer and rapid transport. Prehospital rhythm strips were not available from this 
patient; however, Figure 1 shows the patient’s ECG that was obtained in the emergency 
department following interventions by EMS. The ECG shows a wide complex tachycar-
dia with nonspecific ST segment changes. These ECG findings show a narrower QRS 
complex than the ECG initially acquired by EMS. The QRS segment reportedly narrowed 
with additional hyperkalemia treatments in the emergency department.
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Figure 1. ECG obtained in the emergency department following interventions by EMS
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In determining the ventilatory rate, this decision was made based on knowledge of the 
patient’s physiologic status. As a homeostatic mechanism, brainstem chemoreceptors 
will affect large changes in minute volume based on small changes to pH and PaCO2 in 
the blood and cerebro-spinal fluid (Jung et al., 2019). Given this was a presumed meta-
bolic acidosis, steps were taken to prevent an accumulation of carbon dioxide, further 
worsening the patient’s acidosis. The pH will decrease by 0.08 for every 10 mmHg in-
crease in PaCO2 (Berend et al., 2014). While the crew, in this case, did not have the ben-
efit of arterial blood gas values to guide decision-making, end-tidal capnography was 
utilized to guide the ventilatory rate. The decision was made to titrate the ventilatory 
rate to maintain the pre-intubation end-tidal capnography reading to continue respira-
tory compensation for the patient’s metabolic acidosis. The crew did not have access to a 
ventilator, so a provider was tasked with titrating manual ventilations to maintain this 
end-tidal capnography level. This provider was tasked with providing ventilation up to 
30 cycles per minute.  

Hyperkalemic cardiac arrest is also associated with poor neurologic outcomes. Choi, 
et.al. (2020) explored trending serum potassium levels in cardiac arrest in relation to 
neurologic outcomes. The study found 1.6% of patients in the hyperkalemia group were 
found to have a positive neurologic outcome (Choi et al., 2020). By aggressively treating 
this condition early in the field, we can attempt to prevent poor long-term neurologic 
outcomes. Hyperkalemic emergencies are treated with intravenous calcium infusions to 
decrease cardiac excitability. Insulin is the most common agent to assist in moving po-
tassium into the intracellular space, albeit not commonly found in EMS systems. Beta-ag-
onists, such as Albuterol, and Sodium Bicarbonate are commonly utilized in the manage-
ment of hyperkalemia to assist in treating this acidosis. Hemodialysis, although invasive, 
is the ultimate tool for rapid elimination of potassium in these patients. Montford, et.al. 
(2017) defines ‘hyperkalemic emergency’ as a serum potassium greater than 6 mEq/L. 
They further suggest these patients be treated with agents capable of rapidly shifting po-
tassium into the cells and using emergent dialysis to decrease the serum potassium level 
and the long-term complications of this condition (Montford & Linas, 2017). Paramedics 
on scene for this case elected to transport this patient to a facility capable of providing 
emergent dialysis, which was located 25 minutes away at the tertiary care center. 

CONCLUSION

After the patient was transported to the emergency department, past medical history 
was obtained, including diabetes mellitus, coronary artery disease, chronic obstructive 
pulmonary disease, and recently diagnosed mild chronic kidney disease. Upon arrival, a 
lab test confirmed hyperkalemia with a level of 7.0 mEq/L and the patient received addi-
tional doses of calcium gluconate, sodium bicarbonate, and was given intravenous in-
sulin and a dextrose infusion, as well as an isotonic crystalloid bolus. The patient’s ECG 
reportedly narrowed following interventions with potassium lowering to 5.8 mEq/L 
but remained hypotensive despite vasoactive agents and broad-spectrum antibiotics for 
undifferentiated shock. The patient was continued on multiple vasoactive infusions and 
was found to have worsening kidney function based on laboratory findings. He was ad-
mitted to the intensive care unit, where his status did not improve. During hospitaliza-
tion, next-of-kin opted for comfort measures, and the patient was shortly after declared 
deceased with no found cause of hypotension
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This is a case of aggressive treatment of profound hyperkalemia in the 9-1-1 prehospital 
setting. This case illustrates how aggressive and critical treatment and transport in the 
9-1-1 setting could potentially have a profound impact on reducing morbidity and mor-
tality in this patient population. Prehospital treatments led to temporary stabilization 
and improvement of the patient's ECG while they were in a critical state. Without instant 
laboratory testing, paramedics determined, based on previous labs, ECG findings, and 
the patient’s vital signs, that hyperkalemia was a treatable diagnosis that was contribut-
ing to the patient’s ill status. Although unknown to what extent, there were likely mul-
tiple processes contributing to the patient’s sudden decline, including worsening kidney 
function and hyperkalemia. This case also shows the benefit of training paramedics to 
act as practitioners and make sound clinical decisions in the field. Paramedics, in this 
case, relied on clinical judgment and expanded from defined patient care guidelines, 
when necessary, in order to aggressively treat this patient and limit the cardiac effects of 
the patient’s hyperkalemic state. 

REFERENCES

Berend, K., de Vries, A. P. J., & Gans, R. O. B. (2014). Physiological approach to assessment 
of acid–base disturbances. New England Journal of Medicine, 371(15), 1434–1445. https://
doi.org/10.1056/nejmra1003327 

Choi, D. S., Shin, S. D., Ro, Y. S., & LEE, K. W. (2020). Relationship between serum potassi-
um level and survival outcome in out-of-hospital cardiac arrest using captures data-
base of Korea: Does hypokalemia have good neurological outcomes in out-of-hospital 
cardiac arrest? Advances in Clinical and Experimental Medicine, 29(6), 727–734. https://
doi.org/10.17219/acem/122178 

Grunau, B., Kime, N., Leroux, B., Rea, T., Van Belle, G., Menegazzi, J. J., Kudenchuk, P. 
J., Vaillancourt, C., Morrison, L. J., Elmer, J., Zive, D. M., Le, N. M., Austin, M., Rich-
mond, N. J., Herren, H., & Christenson, J. (2020). Association of intra-arrest transport 
vs continued on-scene resuscitation with survival to hospital discharge among pa-
tients with out-of-hospital cardiac arrest. JAMA, 324(11), 1058. https://doi.org/10.1001/
jama.2020.14185 

Jung, B., Martinez, M., Claessens, Y.-E., Darmon, M., Klouche, K., Lautrette, A., Levraut, 
J., Maury, E., Oberlin, M., Terzi, N., Viglino, D., Yordanov, Y., Claret, P.-G., & Bigé, N. 
(2019). Diagnosis and management of metabolic acidosis: Guidelines from a French 
expert panel. Annals of Intensive Care, 9(1). https://doi.org/10.1186/s13613-019-0563-2 

Kovesdy, C. P. (2016). Epidemiology of Hyperkalemia: An update. Kidney International 
Supplements, 6(1), 3–6. https://doi.org/10.1016/j.kisu.2016.01.002 

Montford, J. R., & Linas, S. (2017). How dangerous is hyperkalemia? Journal of the Ameri-
can Society of Nephrology, 28(11), 3155–3165. https://doi.org/10.1681/asn.2016121344

https://doi.org/10.1056/nejmra1003327
https://doi.org/10.1056/nejmra1003327
https://doi.org/10.17219/acem/122178
https://doi.org/10.17219/acem/122178
https://doi.org/10.1001/jama.2020.14185
https://doi.org/10.1001/jama.2020.14185
https://doi.org/10.1186/s13613-019-0563-2
https://doi.org/10.1016/j.kisu.2016.01.002
https://doi.org/10.1681/asn.2016121344


Published by the National EMS Management Association (USA) 

196

CONCEPTS

EXPLORING THE ROLE OF PARAMEDICS IN IDENTIFYING 
CRIMINAL ACTIVITY: A CONCEPT PAPER
Steven Robertson, MHthSc1 

Author Affiliations: 1. PhD Candidate, Queensland University of Technology;  Brisbane, Queensland, Australia .

*Corresponding Author: srobertson51@bigpond.com

Recommended Citation: Robertson, S. (2024). Exploring the role paramedics have in identifying criminal activity – A concept 
paper. International Journal of Paramedicine. (8), 196-204. https://doi.org/10.56068/KBJP2354. Retrieved from https://
internationaljournalofparamedicine.com/index.php/ijop/article/view/2501

Keywords: paramedicine, reporting crime, 
human trafficking; awareness training, 
emergency medical services, EMS

Received: November 4, 2023
Revised: June 2, 2024
Accepted: June 7, 2024
Pre-Issue Release: September 3, 2024
Published: October 8, 2024

Funding: External funding was not used to 
support this work.

Declaration of Interests: None.

Copyright © 2024 by the National EMS 
Management Association and the authors. 
This work is licensed under Creative 
Commons Attribution-NoDerivatives 
4.0 International. To view a copy of this 
license, visit https://creativecommons.org/
licenses/by-nd/4.0/.

ABSTRACT

This concept paper covers the potential role of Australian paramedics in identifying 
and reporting various forms of crime such as organized crime (ACIC, 2017) and rad-
icalization (Australia, 2015). Specifically, this paper will focus on the human traffick-
ing element (Langhorn, 2018). This article discusses the knowledge gap of Australian 
paramedics and hypothesizes that, with improved awareness, human trafficking 
could be exposed.

Background - Paramedics, through their routine interactions with individuals, are ob-
servers of sexual health conditions (Lederer & Wetzel, 2014; Zimmerman et al., 2008) 
and the aftermath of violent assaults, and may witness indicators that could be cru-
cial for law enforcement and crime prevention (Awerbuch et al., 2020; Wilson & Hill, 
2021). The lack of adequate awareness among Australian paramedics in identifying 
the emerging crime of human trafficking is highlighted, along with the absence of 
robust reporting processes.

Design - This paper employed a scoping review using online databases, guided by the 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for 
Scoping Reviews (PRISMA-ScR) (Sarkis-Onofre et al., 2021) and the Joanna Briggs 
Institute methodology (Khalil et al., 2021). A total of 80 articles were identified, with 
29 deemed relevant.

Results - The scoping review revealed a scarcity of Australian paramedicine research, 
particularly in the context of human trafficking awareness and reporting processes. 

Conclusions - The scoping review emphasized the need for paramedic-specific training 
and education in identifying and reporting such crimes, drawing inspiration from 
awareness curriculums implemented in American emergency medical systems. The 
findings underscore the need for further research to enhance Australian paramedic 
awareness, contribute to operational guidelines, and develop targeted education 
programs. Cohort studies and organizational inquiries can establish the current 
understanding of Australian paramedics regarding human trafficking. This paper 
advocates for integrating human trafficking awareness into Australian paramed-
ic training to empower them as potential contributors to crime identification and 
reporting.

INTRODUCTION

This article addresses the escalating global issue of human traf-
ficking, a crime often concealed from public view (USFA, 2018) 
and on the increase in Australia (Langhorn, 2018). Considering 
the potential role of Australian paramedics in identifying such 
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crimes, a scoping review was conducted to systematically map existing research and 
identify gaps in Australian paramedic awareness of human trafficking. Through liter-
ature review and expert consultations such as Grant Edwards (AFP), the aim is to shed 
light on the level of awareness among Australian paramedics and explore the feasibility 
of incorporating human trafficking awareness into paramedicine training.

Human Trafficking

This paper acknowledges the different forms of human trafficking, such as forced mar-
riage, sexual exploitation, and forced labor, emphasizing the need for increased aware-
ness among paramedics.

“Transnational Organized Crime, the Protocol to Prevent, Suppress and Punish Traffick-
ing in Persons, Especially Women and Children’’ provides the following definition: 

Trafficking in persons’ shall mean the recruitment, transportation, transfer, har-
bouring or receipt of persons, by means of the threat or use of force or other forms 
of coercion, of abduction, of fraud, of deception, of the abuse of power or of a 
position of vulnerability or of the giving or receiving of payments or benefits to 
achieve the consent of a person having control over another person, for the pur-
pose of exploitation. Exploitation shall include, at a minimum, the exploitation of 
the prostitution of others or other forms of sexual exploitation, forced labour or 
services, slavery, or practices similar to slavery, servitude or the removal of or-
gans. (UN, 2022)

CONCEPT DESCRIPTION

The primary objective of this concept paper is to evaluate the level of awareness among 
Australian paramedics regarding human trafficking and to explore existing awareness 
programs, training, and reporting procedures within Australian ambulance services. 
Emphasising that paramedics are not meant to replace law enforcement but do have a 
responsibility to report criminal activity, the article advocates for improved awareness 
and user-friendly reporting systems.

METHOD

The study utilized the Preferred Reporting Items for Systematic Reviews and Meta-Anal-
yses extension for Scoping Reviews (PRISMA-ScR) protocol (Sarkis-Onofre et al., 2021) . 
A data-charting form was developed to extract relevant variables from eligible studies, 
focusing on key study characteristics, first responder engagement, and contextual factors. 
80 articles were initially identified. Duplicates were removed and with additional articles 
being excluded for various reasons including not being related to the cohort, unrelated 
interventions, or outcomes not related to the topic of research. The remaining 29 articles 
were deemed relevant for further analysis. 

Research studies, grey literature, policy documents, and position statements from vari-
ous organizations were included. The literature search encompassed databases including 
Embase, Medline, PubMed, Google Scholar, Science Direct, Scopus, and the Queensland 
University of Technology (QUT) library.
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RESULTS

The scoping review revealed a paucity of specific Australian paramedicine research on 
human trafficking awareness and reporting. Existing studies predominantly focused 
on American hospital-based medical practitioners, law enforcement agencies, and allied 
agencies (Awerbuch et al., 2020). There were several American EMS agencies delivering 
awareness program (USFA, 2018), contrary to the gap in Australian paramedic-centric 
research. American research has shown that less than half of the EMS professionals had 
human trafficking training (Donnelly et al., 2019). 

DISCUSSION

Paramedics, as front-line responders, have the potential to be invaluable sentinels in 
identifying human trafficking. However, there are challenges facing paramedics in re-
porting crimes, particularly crimes against children, due to unclear procedures, fear of 
reprisal, and lack of awareness training. Research has found that Australian paramedics 
are “reasonably well educated and informed”(Sawyer et al., 2023) when it came to identi-
fying child abuse and neglect but paramedics experienced barriers reporting this. Draw-

Figure 1. Modified PRISM flow diagram of article screening and selection (Sarkis-Onofre et al., 2021).
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ing parallels with awareness programs on domestic family violence, this paper suggests 
that integrating human trafficking awareness into Australian paramedicine training 
may enhance their ability to identify red flags (Australia, 2015) in relation to human traf-
ficking.

In the course of their daily duties, paramedics develop a unique professional intimacy 
with patients, prompting the consideration that they serve as exceptional guardians for 
the broader community. Lederer and Wetzel (2014) propose that paramedics, in their 
routine interactions, may encounter situations not readily exposed to law enforcement 
agencies. It is suggested that individuals, both patients and bystanders, may find them-
selves in a vulnerable state with lowered defenses in the presence of ambulance or para-
medic responses.

Unlike practitioners based in hospitals, paramedics possess a distinctive exposure to the 
living and working conditions of their patients. Beyond extracting medical information, 
paramedics can discern potential indicators of human trafficking within the surround-
ing environment. This nuanced understanding, derived from the firsthand experiences, 
underscores the significance of paramedics as keen observers capable of identifying red 
flags associated with human trafficking. Consequently, the information gathered by 
paramedics holds the potential to raise suspicions and prove the value of their role in 
reporting such incidents.

In Australia, the reporting of various incidents, especially offenses against children, typi-
cally involves notifying a third party, such as hospital staff, ambulance supervisors, or 
the police (QAS, 2020). However, research evidence suggests that paramedics often face 
uncertainty in reporting crimes against children. Attributing to this challenge is a lack 
of clear procedures and awareness training in this specific domain (Brady, 2018). This pa-
per posits that the complexity of reporting in the current prehospital environment arises 
from the demanding workloads and staffing pressures experienced by all stakeholders.

While ambulance services in Australia provide awareness training on prevalent social 
issues such as domestic family violence (DFV), discrimination, and inappropriate work-
place behaviors, there is limited awareness training on the emerging issue of human 
trafficking. A review of existing literature reveals that some American emergency med-
ical systems have implemented awareness curriculums addressing human trafficking 
(USFA, 2018). Despite undergoing awareness training, paramedics may not be fully 
confident in reporting current prevailing social issues, as suggested by Brady (2018) and 
Sawyer et al. (2023). Therefore, it is plausible to assume that paramedics may lack confi-
dence in reporting incidents related to human trafficking.

The 2021 Working for Queensland survey indicates that 80% of Gold Coast (Australia, 
Queensland) paramedics feel confident in sensitively communicating with colleagues af-
fected by DFV, and 79% are confident in effectively referring a colleague affected by DFV 
to appropriate support (State of Queensland, 2021). While these results suggest increased 
confidence in dealing with specific issues through targeted training, they also highlight 
the need for additional awareness training to empower paramedics in recognizing and 
reporting inappropriate actions. By delivering appropriate awareness training, there is 
a greater potential for paramedics to become vigilant observers, capable of identifying 
subtle red flags and confidently playing a proactive role in addressing human traffick-
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ing (Falkiner et al., 2017; Sawyer et al., 2023). Some human trafficking signs may present 
like mental health issues such as unresponsiveness to questions, inappropriate anger, 
unusual loyalty to the traffickers, or the person not being able or allowed to speak for 
themselves. Physical signs may include intentional self-harming, malnutrition, evidence 
of violence or trauma, scarring, unusual tattoos that may indicate ownership, and the 
person not carrying or having access to their personal identification (USFA, 2018). Intense 
character changes or physical appearance could present as mental health deterioration 
to the paramedic, so the targeted and focused training may help distinguish between 
mental health deterioration and human trafficking.

Human Trafficking

Forced marriage, sexual and labor exploitation, and other coercive actions constitute 
elements of human trafficking (Lyneham, 2019). The Australian Federal Police (AFP) 
data indicates an increasing prevalence of forced marriage within the broader context of 
human trafficking from 2013 to 2021. Forced marriage was criminalized in Australia in 
2013 (Simmons & Wong, 2021). This paper posits that identifying forced marriage is more 
intricate than recognizing sexual or labor exploitation, necessitating heightened aware-
ness among Australian paramedics regarding this evolving issue and the impacts on 
its victims. Forced marriage is defined by the Cambridge English Dictionary (2023) as a 
marriage occurring without the agreement of one or both parties. Information or sus-
picion may manifest through patient conversations and behaviors, or behaviors of their 
relatives, often showing signs akin to domestic violence, including physical or sexual 
abuse, coercive control, and manipulation (Courts, 2022).

Human trafficking, especially in first-world countries, is prominently associated with 
the trafficking of women for sexual exploitation (Putt, 2007). The United Nations traffick-

Figure 2. Forced marriages referred to Australia Federal Police (Simmons & Wong, 
2021).
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ing citation index (UN, 2023) confirms this for Australia. Within Australia, these women 
originate from Thailand and, to a lesser extent, China, South Korea, and Malaysia. Dis-
turbingly, children globally are also trafficked for sexual servitude, constituting approx-
imately 25% of trafficked individuals (Whittington, 2022). Human trafficking has sur-
passed illegal arms sales worldwide, with projections indicating that persons trafficked 
for sexual servitude will soon outnumber those for trafficked drugs (Edwards, 2022).

Research suggests that criminal groups engaged in human trafficking in Australia are 
relatively small and discreet, occasionally posing as family units, making the crime chal-
lenging to identify during regular daily activities (Donnelly et al., 2019; Langhorn, 2018; 
USFA, 2018). Paramedic awareness training programs could utilize specific demographic 
information to create an increased suspicion index when encountering cases meeting 
these relevant parameters. Skills taught should include soft skills and techniques on how 
to communicate and ask gentle, nonjudgmental questions and how to evaluate and listen 
carefully so to understand if the victim’s responses are in the context of possible human 
trafficking (USFA, 2018). 

The seamless sharing of information between countries and agencies is deemed crucial 
to improving the prosecution of traffickers and protecting victims (Putt, 2007). Therefore, 
the system that information is passed on by paramedics to relevant authorities may play 
a pivotal role in prosecuting offenders and ensuring the safety of victims, underlining 
the importance of cohesive interagency interoperability (NPIA, 2009).

Despite the development of the "Look a little deeper" Human Trafficking awareness 
training package by the AFP, it remains unclear whether Australian Ambulance services 
have adopted this program. This package was offered to the Queensland ambulance 
service which refused to adopt the training as it was not a priority. The training package 
imparts information on the warning signs of human trafficking to first responders, rele-
vant government organizations, state/territory police, universities, and non-government 
organizations (AFP, 2021).

Due to the increasing prevalence of forced marriage resulting from significant demo-
graphical changes, there is a need for further awareness within Australia (ACIC, 2017). 
Human trafficking is especially challenging to identify, and this article emphasises the 
need for paramedic awareness and training on the signs and impacts of forced marriage.

Risks and Reporting Systems

Concern is raised about the moral obligation of reporting crimes, patient confidentiali-
ty, loss of trust in ambulance services, and personal risk to paramedics. This issue was 
raised in Canada when “Bill 46, the Gunshot and Stab Wounds Mandatory Disclosure 
Act” proposed mandatory reporting of gunshot and stab wounds (Simons, 2009). 

This article does not advocate for paramedics to transition into the role of front-line law 
enforcement officers. However, as a recognised profession, Australian paramedics bear 
the responsibility to report criminal activities, and the ignorance of signs indicating 
illegal conduct is not a valid defense against non-reporting. Certain professions, includ-
ing paramedicine in Australia, are mandated to report observations as part of their job 
responsibilities, with variations in reporting requirements across different jurisdictions 
(see below) (Falkiner et al., 2017). 
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Forced marriage is gender-based violence that leaves young girls and women vulnerable 
to a life of misery. Australian law looks at forced marriage as a form of family violence 
and a version of modern slavery (Simmons & Wong, 2021). As it can be summarized 
that paramedics’ core roles are to reduce pain, reduce suffering, and save lives, it may 
be possible to breach these roles by not reporting human trafficking. Laws that protect 
children and vulnerable people are generally well supported by communities. Research 
from India endorsed reporting by general practitioners on violations against children as 
a golden rule (Moirangthem et al., 2015).

The research acknowledges the risks associated with reporting crimes, as it may harm 
victims or the reporters. The potential backlash from dangerous criminals enforces the 
need for a highly secure and stringent anonymous reporting system, although the oper-
ational details of such a system falls beyond the scope of this paper, necessitating input 
from content experts in law enforcement. An anonymous, robust, user-friendly reporting 
system would instil confidence in paramedics to report illicit activities without fear of 
reprisal (Falkiner et al., 2017; Papp et al., 2019).

There are other professions such as teaching that have mandatory reporting require-
ments and are exposed to the public like paramedics. To safeguard these professionals, it 
is important that a reporting system has a robust responsive capacity as an integral part 
of this system (Falkiner et al., 2017).

LIMITATIONS

The scoping review is limited by primarily relying on publicly available information 
and excluding proprietary data. The results may not fully represent awareness programs 

Duty Branch of Law Duty-Bearer Examples

Specific duty to report knowledge or 
belief about a child sexual offence Criminal law All adults

Ireland; South Africa; 
France; Victoria (Australia); 
New South Wales (Aus-
tralia)

General duty to report serious crim-
inal offences, implicitly including 
child sexual offences

Criminal law All adults USA

Duty to protect a child from the risk 
of sexual abuse by another person in 
a child and youth-serving organiza-
tion

Criminal law
Managers or those in posi-
tions of authority in child and 
youth-serving organizations

New Zealand; Victoria 
(Australia); New South 
Wales (Australia)

Duty to report knowledge and rea-
sonable suspicion or reasonable belief 
that a child has been or is being sexu-
ally abused (sometimes extending to 
risk of abuse)

Child protection 
law - "Mandatory 
reporting laws"

Members of designated profes-
sional groups, commonly includ-
ing those in education, childcare, 
health, and law enforcement

Dozens of nationas across 
developed and developing 
economies

Duty to report known and alleged 
cases of child sexual abuse within or-
ganizational settings to an indepen-
dent external oversight body

Child proteciton 
law / Civil law / 
Reportable conduct 
schemes

Managers in child and 
youth-serving organizations

New South Wales; Victoria; 
Australian Capital Territo-
ry (Australia)

Duty to report where one knows or 
ought to know a child has been or is 
being sexually abused

Civil law - Torts - 
Negligence - Duty 
of care

A person in a professional rela-
tionship with a child of sufficient-
ly close nature that the person 
owes the child a legal duty of care

USA; Canada; UK; Austra-
lia; New Zealand

Duty to report known and suspected 
cases of child sexual abuse Occupational policy Professional or pratitioner in an 

occupation having such a policy
USA; Canada; UK; Austra-
lia; New Zealand

Table 1. Legal duties to report child sexual abuse (Falkiner et al., 2017).
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within Australian ambulance services. The study calls for more focused research, in-
cluding formal interviews with current Australian paramedics.

CONCLUSION

In conclusion, this paper proposes that paramedics could contribute significantly to iden-
tifying and reporting human trafficking. (Awerbuch et al., 2020). 

It is important to note that additional comprehensive research is necessary to validate the 
hypothesis presented. The proposition suggests that with appropriate awareness training 
(Awerbuch et al., 2020) and a user-friendly anonymous reporting system, paramedics 
could potentially contribute to identifying criminal activities, and help reduce suffering 
and address this heinous crime effectively.
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ABSTRACT

The purpose of this paper is to provide a literature supported pathway to incorpo-
rating effective simulated learning experiences (SLE) into paramedic precertifica-
tion courses. The literature is sparse on simulation incorporation into paramedic 
programs; however, it demonstrates extensive benefit in medicine and nursing. 
Paramedic educators have access to simulation equipment, yet seldom use it for more 
than skills development. Studies show that effective simulation can lead to improved 
patient care, outcomes, and safety, but requires ongoing faculty development, espe-
cially in the area of debriefing. Learning the structure and purpose of debriefing and 
committing to practicing the skill is crucial to unpacking meaning from a SLE. This 
paper describes the reasons for implementing SLEs into paramedic precertification 
courses, suggests a comprehensive model for faculty development, describes a de-
briefing method for immersive SLEs, and provides guidance for ongoing simulation 
professional development.

INTRODUCTION

Simulations implemented in a medical education environment 
create a realistic scene that allows learners to engage similar to 
how they would during an actual event. Simulation based educa-
tion (SBE) and simulated learning experiences (SLE) are increas-
ingly important to medical education across all provider levels 
(Issenberg et al, 2005; Nehring & Lashley 2010; Cook et al, 2013). 
SLEs provide experiential learning opportunities that research 
indicates are optimally implemented early in learning before 
clinical encounters. SLEs reduce risk to patients while allowing 
for the creation of myriad clinically relevant encounters (Mills et 
al, 2015). Despite this broad recommendation of SBE, McKenna, 
et al (2015) found that while access to simulation equipment and 
resources among paramedic programs approached 100%, use 
of programmable high-fidelity simulators and live simulated 
patient actors was only reported in 71% and 66% of programs, 
respectively.

mailto:pamedic848%40gmail.com?subject=
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The SUPER study (2015) concluded that training and support in use of simulation tech-
nology were the greatest impediment to SBE. Increasing access to initial and ongoing fac-
ulty development in the use of simulation creates communities of practice and increases 
confidence in the use simulation (Palaganas et al, 2014; Zigmont et al, 2014). Faculty 
development, for the purposes of this paper is defined according to Centra, as a “range 
of activities that institutions use to renew or assist faculty in their roles” (1979). These 
activities can include workshops, conventions, courses, series of seminars, and individ-
ualized feedback (Cheng et al, 2015). Faculty members across medical disciplines often 
report feeling unprepared to deliver SBE, particularly in debriefing (Zigmont et al, 2014; 
Cheng et al, 2015; Eppich & Cheng, 2015; Jeffries, 2008), highlighting the importance of 
initial and ongoing faculty development. 

Cheng, et al, define debriefing as a “discussion between two or more individuals in 
which aspects of a performance are explored and analyzed with the aim of gaining 
insights that impact the quality of future clinical practice” (2016). It is the portion of the 
SLE for facilitator-guided reflection of the simulation while unpacking objectives. This 
discussion allows learners to translate the simulated experience and apply it to clinical 
practice (Rudolph et al, 2006; Cheng et al, 2016; Meyer et al, 2011; Boyle et al, 2007). This 
paper seeks to describe the need for debriefing in precertification paramedic education, 
while establishing an outline for faculty development for simulation best practices and 
recommends the debriefing with good judgment (Rudolph et al, 2006) model for para-
medic educators. 

TEACHING CRITICAL CARE MEDICINE

With limited research available regarding simulation education in paramedic courses, 
a reasonable proxy was needed. Teaching medical students critical care medicine offers 
a reasonable parallel to paramedicine work levels, clinical reasoning, decision making, 
and responsibility. Beal et al provides a comprehensive literature review of articles that 
discussed training in acute care specialties including “critical care, intensive care, anes-
thetics, emergency medicine, trauma, or prehospital care” (Beal et al, 2107, p.105).

The authors concluded that the addition of high-fidelity simulation involving the use of 
high-fidelity manikins and standardized patients into the curriculum correlated to a 50.0 
percentile gain in competency for the high-fidelity simulation over 12 studies making 
it significantly more effective than other teaching methods collectively. The percentile 
change was calculated using Z Scores and found to be an increase of 49.8 percentiles, 
meaning a 50th percentile student from the simulation group would be in the 99.8th per-
centile if in the control group comprised of those learners who did not have simulation 
in the curriculum. Therefore, considering the average time of two hours to implement 
simulation is worth the investment with such a high percentile gain (Beal et al, 2107) and 
further indicates that simulation is effective at addressing objectives related to perfor-
mance outcomes.

Employing high-fidelity simulation in the context of performance-based objectives will 
yield the greatest gains in critical care medical students. It is also clear that simulation 
should be used as an adjunct not replacement to other teaching methods (Beal et al, 
2017). Considering this, and that prehospital care was at least considered for inclusion 
in the article’s analyses, careful integration of high-fidelity simulation and standard-
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ized patient methodology into the paramedic curriculum should yield similar results in 
paramedic courses than didactic teaching alone. Since this study focuses on preclinical 
learning objectives, placing simulation in the preclinical phase of paramedicine courses 
would yield optimal results.

Mills, et al (2015) determined that the placement of SLE prior to clinical placements (CP) 
resulted in more learning gains than the reverse. Two groups naturally formed through 
students’ self-selection into one of the two groups and producing sufficient random-
ization and homogenous groups, n=85, (Mills et al, 2015). The SLE was standardized, 
administered by the same instructors, and compulsory for all students as a part of their 
regular education. Uncontrolled variables included the CP instructors and complexity or 
volume of actual clinical encounters for the groups, consistent with typical ambulance 
work. One group had simulation experience prior a clinical experience (Sim-Clin), and 
the other group (Clin-Sim) had real-world CP followed by the same SLE. Assessment 
scores for the Sim-Clin group were reported to be higher than those of the Clin-Sim 
group by a statistically significant margin indicating more sustained learning and a fast-
er ascent to competency.

Mills et al (2015) illustrate that there is an optimal place for simulation in the paramedic 
curriculum, and Beal et al (2017) conclude that critical care medicine can be taught effec-
tively using simulation. The authors both highlight the necessity of developing faculty 
capable of teaching with simulation effectively.

Making the Argument for Faculty Development

Preclinical nursing programs have increasingly used simulation to supplant clinical 
hours due to increasing difficulty obtaining clinical experiences for their learners. Some 
paramedic programs face the similar challenges; there is no guarantee learners will see 
critical patients requiring critical thinking during field clinical experiences on the am-
bulance. McKenna, et al, (2015) evaluated the access to, comfort in using, and availability 
of simulation equipment and found that paramedic educators have extensive access to 
myriad simulation equipment, including 31% of programs that have access to equipment 
and never use it. Most programs (66%) indicated never using simulation to replace field 
hours, and 77% of respondents never replace field internship hours with simulation. 
Therefore, these programs exclusively rely upon ambulance apprenticeship and patient 
encounters in emergency departments to supply all the clinical learning, despite mount-
ing evidence that paramedic programs are facing similar challenges as nursing counter-
parts.

Paramedic education lacks simulation implementation in an environment that appears 
to be flush with access to a variety of simulation resources with the broadest disparity 
being 71% of programs using high-fidelity manikins despite 91% of programs having 
access (McKenna et al, 2015). Use of some simulation equipment is intuitive; however, 
high-fidelity manikins require training on the user interface and manikin functionality; 
only 48% of programs indicated adequate training (McKenna et al, 2015). Additionally, 
only 13 programs reported an in-house expert was available to train faculty and 23% of 
programs had simulation support personnel available during the courses (McKenna et 
al, 2015). Based on these data, with a majority of paramedic programs lacking simula-
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tion expertise, training, and support, it can be inferred that paramedic educators would 
greatly benefit from enhanced training on the simulation equipment.

With most programs having access to simulation modalities and only a fraction imple-
menting it, McKenna et al (2015) found that debriefing training is needed, with 45% of 
the users citing lack of debriefing training as a barrier to implementing simulation. This 
is coupled with only 24% of the core faculty stating they have received “a lot” of training 
on debriefing. Although 67% of programs identify that training in running simulation 
events and scenario writing are the barriers to using simulation, these are pre-event bar-
riers which could artificially lower the number of programs reporting a need for training 
in debriefing because, if you do not know how to run the manikin for a scenario, you 
would not recognize the need to debrief it. The training deficit in debriefing is critical 
since faculty need to know more than just how to turn on the equipment, but what to do 
with it after the scenario has been carried out.

Faculty Development Framework

Peterson, et al (2017) describes a faculty development plan that includes best practices 
in simulation design, implementation, and debriefing SLEs across the entire simulation 
community at the University of Alabama at Birmingham (UAB) and the rationale behind 
their tiered approach to faculty development while including certification as a simula-
tion educator. The educators at UAB began with explaining why this was needed and 
proceeded to develop a tiered approach to faculty development that addresses varied 
faculty need while creating uniform, scaffolded learning processes rooted in best prac-
tices in simulation education.

Effective simulation educators can vary their approach to different situations within a 
simulation or debriefing while consistently employing best practice recommendations. 
The authors recommend a tiered approach where faculty who are new to simulation can 
be coached while developing their skills, irrespective of clinical knowledge or experience 
level (Peterson, et al 2017). Faculty are allowed to implement the newly acquired teaching 
methods with regular observation and feedback and consequently grow in their simu-
lation skills at their own pace. Experienced faculty can enter the development model at 
different points based on prior simulation experience, so they can move from competent 
to expert at a comfortable pace.

The different facets in UAB’s faculty development program include observation, didactic 
presentations, interactive learning experiences, practice, expert feedback, mentoring, and 
networking. Progression through the facets requires the faculty to continuously work at 
improving themselves in all areas. Regardless of how long the faculty works in simu-
lation, observation and feedback is continuous, and as junior, inexperienced simulation 
faculty become senior, they give more feedback but still receive feedback. This creates a 
culture of growth, development, and mutual support among simulation educators and 
formal and informal learning opportunities builds a high functioning community of 
simulation practice.

Faculty development requires attention to the detailed needs of the faculty member, as 
well as a safe environment for the faculty to grow and develop their skills. The UAB 
model considers the varied aspects of simulation education and considers the needs of 
the adult learner. Further, it is enhanced with a rigorous program that is not time sensi-
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tive allowing faculty to learn at their own pace, acquiring skills over time. This process 
leads to an effective community of practice in simulation education and capable faculty 
which can be able to be applied to paramedic instructors’ simulation development, par-
ticularly using peer feedback.

Peer Feedback and Growth of the Debriefer

Cheng, et al (2015), explore the impact of faculty development of novice debriefers to not 
only feel supported in the use of simulation, but also to develop self-confidence in de-
briefing. There are several debriefing models, each with its own niche for optimal use, 
but all tend to fall into one of two broader debriefing categories; revealing learner frames 
to effect broader learning; or plus/delta style discussions where favorable actions are 
reinforced, and others are identified and changed going forward. Learning objectives for 
the simulation, learner type and level, and time available to debrief, determine the ideal 
debriefing model (Cheng, et al, 2015). Mastering one debriefing technique while ignor-
ing others may result in using a suboptimal technique for the current learning situation. 
Therefore, equipping the educator with multiple debriefing techniques is beneficial.

A cornerstone in adult learning theory states that learners need immediate relevance and 
practicality (Cheng, 2105) in the experiential learning. Additionally, learners in a debrief-
ing course seek peer feedback alongside expert feedback to help develop the community 
of debriefers. Therefore, the authors assert that combining repetitive practice with guid-
ed expert and peer feedback during, but especially after, a debriefing course is essential 
to master debriefing skills. Standardization of the delivered feedback is critical to maxi-
mizing its effectiveness.

The Debriefing Assessment for Simulation in Healthcare (DASH) and the Objective 
Structured Assessment of Debriefing (OSAD) are widely accepted, validated tools avail-
able to assess and provide feedback to a debriefer of any experience level (Cheng et al, 
2015). The DASH evaluates six elements of debriefing, each scored on a 7-point criterion 
referenced, behaviorally anchored scale. The OSAD evaluates 8 elements on a 5-point 
scale with anchors at the 1-, 3-, and 5-point positions. Both show good inter-rater reliabil-
ity, and content and concurrent validity in studies of experts and first-time users. The 
tools look at how the facilitator leveraged debriefing events to strengthen learning and 
meet both scenario objectives and learner objectives.

Since no one piece of information can be learned, meaningfully practiced, and master-
fully implemented in one setting, debriefing education needs to be refined over time, 
employing Kolb’s concepts of experiential learning of feedback suggestions. With both 
tools anchored, either can be used for guided reflection or to show skill improvement in 
an experiential learning cycle promoting programmatic debriefing quality. This method 
illuminates a pathway to success at the pace of the individual learner which is influenced 
only by the experience that the faculty member brings with them (Peterson et al, 2017; 
Cheng et al, 2019). Such skills may include small group facilitation, effective communica-
tion and negotiation skills, or a capacity to synthesize events in complex situations they 
inherently apply to debriefings.

Peer feedback is a collegial and collaborative aspect of educator development that can 
foster a community of practice, augment competency for the feedback provider and 
receiver while ameliorating weaknesses and supporting successes (Rudolph et al, 2006; 
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Cheng et al, 2019). As more educators use these or similar rater systems, they will under-
stand what is expected of them self-evaluate debriefings and individualize their devel-
opment. The DASH has a version designed for instructors to rate themselves either with 
an immediate after-action review or watching themselves on a recording. Self-reflection 
paired with expert or peer feedback can provide magnify debriefing prowess (Rudolph 
et al, 2006).

In recognizing the development of debriefing as a skill developed over time, and that 
not every new educator needs to begin the development continuum at the same point, 
debriefers can be supported in their budding expertise. Transitioning from instructor 
led pedagogy to learner centered education represents a categorical shift in the outcomes 
related simulation education and the ability of the learner to apply their experiences to 
the clinical environment (Rudolph et al, 2006).

Shifting from Instructor-Centered Teaching to Learner-Centered Teaching

Debriefing can be constructed in a learner-centered manner or in an instructor-centered 
manner. Instructor-centered teaching is where the instructor makes knowledge depos-
its into their learners. The instructor is the unilateral holder and disseminator of the 
content, and the passive unquestioning learners absorb, memorize, and regurgitate that 
knowledge. While it allows for the fastest delivery of information, it results in shorter re-
tention times than its counterpart (Cheng et al, 2016). Conversely, learner-centered teach-
ing is a constructivist method where learners take an active role in the learning process 
and the instructor is a facilitator of the learning. The instructor has objectives to meet, 
however, the learner may bring up topics they wish discuss generated from the scenario. 
This creates more motivated learners who have ownership over their learning, leading to 
longer retention time.

Cheng, et al (2016) make the argument for the value of establishing debriefings as a 
largely learner-centered event and identify several variables to consider when imple-
menting learner-centered debriefings including amount of time available to teach and 
the knowledge and experience of the learners. When time is limited for debriefing, 
instructor-centered teaching is preferred because it allows the instructor to maximize 
the material covered. This applies when time is running short during debriefing or in 
the clinical environment when patients are present. When dedicated sufficient debriefing 
time exists, a learner-centered approach is preferred allowing learners to contextualize 
the learning to the clinical setting. Learners with little background or experience may 
benefit from more instructor-centered pedagogy since those learners will be less inclined 
to engage in discussion-style learning, whereas learners with base knowledge will be 
more likely to engage in a discussion to modify their frames of reference and implement 
new practices to an existing repertoire. Experienced learners may enrich the learning of 
others participating in the experience during a well-constructed and facilitated debrief-
ing.

Each of the three phases of a debriefing – reactions phase, analysis phase, and summa-
ry phase – incorporate learner-centered teaching concepts. The reactions phase invites 
learners to share their feelings and perspectives on the SLE and allows time for the 
learners to process and share perspectives, frames, and learner-developed objectives, 
thus activating learning. The analysis phase begins with the instructor setting a loose 
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agenda for the discussion to follow. Much of the time in a debriefing is spent in this 
phase unpacking objectives and is where learner-centered approaches often provide the 
most benefit. During the summary phase, the learners are given a chance to express in 
their own terms what part of the experience resonated most with them and allows the 
instructor to evaluate the learning that has taken place. The instructor should refrain 
from summarizing, describing, or stating what should have been learned during the 
encounter, focusing rather on the learners’ self-reflection as a crucial step in formative 
assessment.

The goal should be to incorporate learner-centered teaching styles into debriefings of 
SLEs but Cheng, et al, (2106) concede that it is not always practical or possible to have 
purely learner-centered experiences with time and learning knowledge base variables. 
They recognize that a good debriefing starts with a good pre-briefing which sets the 
stage for learner-centered teaching because it contains important components designed 
to establish ground rules for the experience, encourage participation and active learning, 
and establishes the safe learning environment where even failure is an acceptable and 
encouraged option.

Setting the Stage with Pre-Briefing

Rudolph, Raemer, and Simon (2014) explain the pre-briefing is the time when the simu-
lation faculty set the stage, literally and figuratively, for the learners. The pre-briefing: 
describes the setting in which students will interact with the simulated patient (manikin 
or SP), provide the learning objectives, and discuss how the observations made during 
the SLE will be used. The “safe container” (Rudolph, et al, 2014, p.339) is a context in 
which learners are free to expand their comfort zone and make mistakes in a psycholog-
ically safe environment throughout the simulated experience, respecting the learners for 
putting their professional identities on display to be evaluated and discussed.

Explicitly recognizing the importance of learner psychological safety and taking steps 
to actively reduce the feelings of stress the learner will feel from peers, instructors, and 
supervisors observing and evaluating them has a nurturing effect on the learner. They 
become willing to practice at the edge of their comfort level and to talk about areas of 
potential improvement. This safe learning environment allows learners to face negative 
feelings associated with failure and mistakes and set aside the notion that participation 
in the simulation will expose their ineptitudes or weaknesses as part of a growth model 
rather than a punitive one.

To create and maintain the psychologically safe environment throughout the simula-
tion, learners should be assured of complete confidentiality and understand the way the 
experience will impact them after it is over. Simulations can be used used as a formative 
assessment; a summative assessment receiving a grade; or can be high stakes, possi-
bly meaning the difference between receiving or keeping a certification, license, or job. 
Higher stakes mean the learner may see the simulation as a threat to their identity rather 
than a way to improve and gain knowledge. After securing confidentiality, share the 
objectives needed to facilitate full engagement in the scenario.

Psychological safety of the learner extends to understanding the physical environment 
in which the scenario will take place. Despite best efforts, material differences between 
the simulated environment and the real clinical setting will always exist; deliberately 
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allowing time for the learner to view the available medications, for example, or practice 
with the medical equipment and instruments available to the during the encounter will 
enhance learner comfort in the space. This helps ensure learners stay engaged in the sim-
ulation and reduces the chances they cite the physical fidelity as a reason for any subpar 
performances. This begins “establishing a fiction contract,” (Rudolph, et al, p.341) which 
essentially establishes a mutual understanding between faculty and participant that the 
situation is not real, and that care was taken to accurately mimic reality while acknowl-
edging its departures from reality. The participants also agree they will engage in the 
simulation as if everything they encounter is real, to the degree possible. This serves to 
increase the learner’s focus on the objectives rather than gaps in fidelity.

Finally, psychological safety is affirmed with the establishment of the Basic Assump-
tion which states: We believe that everyone participating in activities [at this institution] 
are intelligent, capable, care about doing their best, and want to improve (Rudolph et al, 
2014). Learners seeing and hearing this prior to starting a simulation will be more likely 
to be comforted knowing the instructor understands they will not be perfect, and that 
they are present to become better, fostering a growth mindset for all involved, empower-
ing learners to ultimately succeed.

Establishing a safe harbor for putting into practice new knowledge, techniques, or skills 
is an essential element to creating a successful experience that can lead to a rich debrief-
ing that provides transferable learning. The safe container, established at the outset, will 
allow the debriefing team to delve deep into learners’ frames and points of view with 
deeply probing questions and meaningful reflection. And throughout, they will know 
they will be treated in a professionally courteous manner, even in the event things do 
not go as well as they hoped or wanted.

Debriefing with Good Judgment

Rudolph, et al, (2006) provide a framework for model debriefings they called “Debriefing 
with Good Judgment” (DGJ). Reflection on action, whether in the clinical or simulated 
setting, demands critical, yet supportive, facilitation. With the Basic Assumption as a 
foundation, actions are believed to result from the well-intentioned, rational attempt at 
the best solution. These frames – or schemata, mental models, etc. – tend to be ground-
ed in experience, cultural upbringing, educational level, and perception of the situation 
and lead to an action and subsequent observable result. The results can have a favorable 
outcome, a neutral outcome, or a harmful outcome.

The link between frames, actions, and results is very strong; an individual perceives the 
situation; determines and executes a course of action; and reviews, interprets, and reacts 
to the ensuing results, beginning the cycle anew (Rudolph et al, 2006). Focusing only on 
the action that brought about the result is known as single loop learning. This directly 
and concretely fixes the action – and result – for that singular specific situation but may 
not lead to extrapolation to other similar situations, only able to apply their experience to 
the next identical situation. This does not, however, address the thought process that led 
to the action. A skilled facilitator will focus the conversation on uncovering the learn-
ers’ frames that led to the action. Since the learners’ frames are not typically vocalized 
during a scenario, explicitly reflecting upon the frames during a debriefing will lead to 
changes in the incorrect action – or maintenance and expansion of the appropriate ac-
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tion – and subsequently a change in outcome. Creating a new way of thinking – a new 
frame –has the potential to be applied across a broader range of situations beyond the 
one being debriefed.

In a nonjudgmental debriefing, facilitators get the participants to identify the successful 
and unsuccessful aspects of a simulation, generally with little specific guidance as in, 
“what areas do you think could be improved?” However, often the facilitator has with-
held a point of view held, leading learners to guess the “right” response in what Rudolph 
et al (2006) call “Guess What I am Thinking” questions. The judgmental model has the 
advantage of getting right to the point and highlighting what went well or went poorly, 
or right or wrong, without considering what led to the events and often lacks any level 
of discussion as judged purely from the perspective of the facilitator. Adult learners shut 
out those facilitators who present a correct, finite answer to all situations. Evaluation of 
these two methods leads the authors to suggest a method they call Good Judgment.

DGJ, instead, follows a three-step approach where the instructor leads a discussion, and 
all participants are invited to share in the development of new frames. Of critical impor-
tance here, is advocacy for the learner followed by a genuinely curious inquiry about the 
learners’ frames regarding a specific moment or event in the simulated experience. First, 
the facilitator identifies the moment they would like to discuss and shares the percep-
tion, thoughts or reaction to the event including how it differs or synergizes with the ob-
served moment up for discussion. At this point, the learner knows exactly what is being 
discussed and what the view their instructor has on the situation. The facilitator then 
asks the participant(s) involved to share what their thoughts were at that moment in the 
scenario in a facilitative, non-condescending fashion, deliberately revealing their frame. 
In such a healthy exchange, the learner can be vulnerable knowing the discussion’s goal 
is purely to become better providers, rather than punitive for mistakes. Context can then 
be applied to the entire situation, and, with the help of the facilitator, deep meaning and 
transferability can be developed. This is the optimal way for adult learners to maximize 
an experience while making it transferable to actual clinical practices.

DISCUSSION

 Implementation of SLE into a precertification paramedic program is the first, if not most 
crucial, step. This paper should serve as the basis for further research and into simula-
tion usage in programs who have simulation equipment available and access to simula-
tion expertise in their institutions. Furthermore, the creation of a community of practice 
at the local and national levels would further support needed growth and development 
of EMS instructors related to best practices in SBE.

There are many simulation associations and EMS organizations that are working to 
improve the quality of simulation methodology and activities in EMS education. Much 
research is needed and this author encourages EMS instructors to consider research 
opportunities in healthcare simulation as an EMS educational methodology. This would 
include reaching out to those organizations to determine what existing research oppor-
tunities and priorities exist, or how additional research questions can be identified and 
answered.

Further research needed includes, but is not limited to, lessons learned from and out-
comes associated with the creation of local communities of simulator educator practice; 
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educator attitude shifts toward SBE correlated to student performance; demonstration of 
change in time to competency, proficiency, or mastery of procedural skills after robust 
implementation of simulation; changes in student self-reported confidence in clinical 
internships after simulation experiences; and, changes in perceived student stress during 
clinical internships after simulation experiences. These research opportunities could be 
qualitative or quantitative in nature, depending on the topic, and would further support 
the professional development needed for EMS instructors for optimal experiential learn-
ing adjunctive to didactics and clinical internships.

CONCLUSION

The very nature of a paramedic’s job lends itself to optimal preparation for and experi-
ence in critical, stressful situations. Implementation of SLE with effective debriefing in 
paramedic programs can close the gap between what the clinical experiences and intern-
ships can deliver, and the knowledge needed to be an independent paramedic. Optimal 
implementation of SBE requires paramedic faculty to be skilled in best practices of simu-
lation education, especially around debriefing. Exposing learner frames and reinforcing 
those frames or restructuring them for improved performance is challenging to avoid 
learner dissonance and defensiveness. Training in techniques of debriefing should begin 
with initial training followed with ongoing, routine peer support and feedback with 
proven mechanisms such as the DASH or OSAD to develop paramedic educators agile in 
SBE.
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https://www.paramedicpractice.com/content/research/uk-prehospital-practi-
tioners-knowledge-of-heat-related-illness-and-heatstroke

Practice-based education: a scoping review. https://www.paramedicpractice.com/
content/education/practice-based-education-a-scoping-review

Settling into community. https://www.paramedicpractice.com/content/research/set-
tling-into-community

Working as a student. https://www.paramedicpractice.com/content/student-column/
working-as-a-student

Time for reflection. https://www.paramedicpractice.com/content/nqp-perspective/
time-for-reflection

JOURNAL OF PARAMEDICINE AND EMERGENCY RESPONSE

https://www.ipress.tw/J0233

No new issues from June to August 2024

PARAMEDICINE

https://journals.sagepub.com/home/PAM

Volume 21 Issue 3, May 2024

Portrayals of a profession: Reflecting on media depictions of paramedics. https://doi.
org/10.1177/27536386241244786

Research agenda and priorities for Australian and New Zealand paramedicine: A 
Delphi consensus study. https://doi.org/10.1177/27536386241231666

Invited commentary – A research agenda for paramedicine. https://doi.
org/10.1177/27536386241242814

Descriptive before-and-after study of the introduction of a ‘Leave Behind’ take-home 
naloxone dispensing/distribution program by the ambulance service in Western 
Australia. https://doi.org/10.1177/27536386231222283

A document analysis of clinical guidelines for the paramedic management of obstet-
ric and neonatal presentations in Australian and New Zealand ambulance ser-
vices https://doi.org/10.1177/27536386231223761 

ACP International Conference 2023 - Research Abstracts. https://doi.
org/10.1177/27536386241236280 

Volume 21 Issue 4, July 2024

Leveraging collaboration to enhance quality in paramedicine research. https://doi.
org/10.1177/27536386241258040
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https://www.paramedicpractice.com/content/ecg-case-series/ecg-case-series-for-paramedics-august-2024
https://www.paramedicpractice.com/content/minds-and-machines/innovation-and-integrity-ai-in-paramedic-education
https://www.paramedicpractice.com/content/minds-and-machines/innovation-and-integrity-ai-in-paramedic-education
https://www.paramedicpractice.com/content/minds-and-machines/innovation-and-integrity-ai-in-paramedic-education
https://www.paramedicpractice.com/content/research/deprivation-links-to-bystander-cardiopulmonary-resuscitation-and-defibrillation-rates
https://www.paramedicpractice.com/content/research/deprivation-links-to-bystander-cardiopulmonary-resuscitation-and-defibrillation-rates
https://www.paramedicpractice.com/content/research/uk-prehospital-practitioners-knowledge-of-heat-related-illness-and-heatstroke
https://www.paramedicpractice.com/content/research/uk-prehospital-practitioners-knowledge-of-heat-related-illness-and-heatstroke
https://www.paramedicpractice.com/content/education/practice-based-education-a-scoping-review
https://www.paramedicpractice.com/content/education/practice-based-education-a-scoping-review
https://www.paramedicpractice.com/content/research/settling-into-community
https://www.paramedicpractice.com/content/research/settling-into-community
https://www.paramedicpractice.com/content/student-column/working-as-a-student
https://www.paramedicpractice.com/content/student-column/working-as-a-student
https://www.paramedicpractice.com/content/nqp-perspective/time-for-reflection
https://www.paramedicpractice.com/content/nqp-perspective/time-for-reflection
https://www.ipress.tw/J0233
https://journals.sagepub.com/home/PAM
https://doi.org/10.1177/27536386241244786 
https://doi.org/10.1177/27536386241244786 
https://doi.org/10.1177/27536386241231666
https://doi.org/10.1177/27536386241242814 
https://doi.org/10.1177/27536386241242814 
https://doi.org/10.1177/27536386231222283 
https://doi.org/10.1177/27536386231223761 
https://doi.org/10.1177/27536386241236280
https://doi.org/10.1177/27536386241236280
https://doi.org/10.1177/27536386241258040
https://doi.org/10.1177/27536386241258040


219International Journal of Paramedicine – Number 7, July-September, 2024International Journal of Paramedicine – Number 7, July-September, 2024

Paramedicine Contents: June-August 2024Paramedicine Contents: June-August 2024

Towards an understanding of the embedded nature of everyday ethical reasoning in 
paramedic education and practice. https://doi.org/10.1177/27536386241252856

Epidemiology of acute stroke presentations to an emergency ambulance service. 
https://doi.org/10.1177/27536386241233306

Influence of patient sex on pain management practices in Paramedicine: A rapid re-
view. https://doi.org/10.1177/27536386241240286

Volume 21 Issue 5, September 2024

Public involvement in paramedicine research: A call for uplift. https://doi.
org/10.1177/27536386241270367

Exploring undergraduate paramedic students’ understanding and experi-
ences of person-centred care while on practice placement. https://doi.
org/10.1177/27536386241251499

An Anglosphere comparison of paramedicine regulatory frameworks and 
the influence on curricula: A descriptive comparative review. https://doi.
org/10.1177/27536386241249177

The paramedic experience of return to clinical practice: A reflexive thematic analysis. 
https://doi.org/10.1177/27536386241251429

Paramedicine research with family and bystanders: A methodological review. https://
doi.org/10.1177/27536386241255387

PREHOSPITAL AND DISASTER MEDICINE

https://www.cambridge.org/core/journals/prehospital-and-disaster-medicine

No new issues from June to August, 2024

PREHOSPITAL EMERGENCY CARE

https://www.tandfonline.com/journals/ipec20

Volume 28, Issue 6

Effectiveness of a Novel Rapid Infusion Device and Clinician Education for Early Flu-
id Therapy by Emergency Medical Services in Sepsis Patients: A Pre-Post Obser-
vational Study. https://www.tandfonline.com/doi/full/10.1080/10903127.2023.2286
292

Outcomes with Tibial and Humeral Intraosseous Access Compared to Peripheral 
Intravenous Access in Out-of-Hospital Cardiac Arrest. https://www.tandfonline.
com/doi/full/10.1080/10903127.2023.2286621

Crystalloid Fluid Management of Non-Traumatic Hypotension by New South Wales 
Ambulance. https://www.tandfonline.com/doi/full/10.1080/10903127.2024.2306247

Retrospective Comparison of Upper and Lower Extremity Intraosseous Access 
During Out-of-Hospital Cardiac Arrest Resuscitation. https://www.tandfonline.
com/doi/full/10.1080/10903127.2024.2321285

What is the Evidence for Using Intranasal Medicine in the Prehospital Setting? A 
Systematic Review. https://www.tandfonline.com/doi/full/10.1080/10903127.2024.
2357598
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Effects of the COVID-19 Pandemic on Prehospital Emergency Care for Adults with 
Stroke and Transient Ischaemic Attack: A Systematic Review and Meta-Analysis. 
https://www.tandfonline.com/doi/full/10.1080/10903127.2023.2219729

Diagnostic Accuracy of Posterior Circulation Stroke by Paramedics: A Systematic Re-
view. https://www.tandfonline.com/doi/full/10.1080/10903127.2023.2270041

Challenges and Experiences in Multicenter Prehospital Stroke Research: Narrative 
Data from the Rapid Intervention with Glyceryl Trinitrate in Hypertensive Stroke 
Trial-2 (RIGHT-2). https://www.tandfonline.com/doi/full/10.1080/10903127.2023.2
270041

Survival Benefit of Helicopter Scene Response for Patients with an Injury Severity 
Score of at Least Nine: A Systematic Review and Meta-Analysis. https://www.
tandfonline.com/doi/full/10.1080/10903127.2023.2232453

Association of Ketamine Dosing with Intubation and Other Adverse Events in Pa-
tients with Behavioral Emergencies. https://www.tandfonline.com/doi/full/10.108
0/10903127.2023.2234491

Civilian Medical Responder Perspectives to a Federal Military Medical Deployment 
in New York City during the COVID-19 Pandemic. https://www.tandfonline.com/
doi/full/10.1080/10903127.2023.2236702

The Effect of Prehospital Clinical Trial-Related Procedures on Scene Interval, Cogni-
tive Load, and Error: A Randomized Simulation Study. https://www.tandfonline.
com/doi/full/10.1080/10903127.2023.2259998

Achieving Equity in EMS Care and Patient Outcomes Through Quality Management 
Systems: A Position Statement. https://www.tandfonline.com/doi/full/10.1080/109
03127.2024.2352582

SOUTH AFRICAN JOURNAL OF PRE-HOSPITAL EMERGENCY CARE

https://www.journals.ac.za/sajpec/index

No new issues from June to August, 2024
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To help paramedicine professionals to keep abreast of the lit-
erature in our discipline, the Paramedicine Literature Search 
provides the results of a standardized search of the PubMed 
database. This search results will include articles from journals 
that many paramedicine professionals may already be familiar 
with. The search strategy is also designed to include articles in 
journals they may not be commonly monitoring, such an article 
about ambulance care for cancer patients that appeared in an 
oncology journal.

The formatting of the Paramedicine Literature Search allows the 
reader to scan the titles of articles and click into the article link, 
when provided, for additional details.

The authors have made a diligent effort in designing of the 
search strategy to balance sensitivity (i.e., getting all relevant 
articles in paramedicine) with the specificity (i.e., excluding  ar-
ticles not relevant to paramedicine). The balance is imperfect. As 
a result, it should be noted that the results do not include every 
relevant article and includes some non-relevant articles.

The search strategy is filtered to only include articles published 
in a time frame listed below. This will include articles with elec-
tronic and print publication dates in that date range. Some of the 
publication dates may fall outside of this range due to how the 
article metadata was indexed by the publisher.

The following results were obtained on October 2, 2024 from the 
PubMed website (https://pubmed.ncbi.nlm.nih.gov) using the 
following search terms and Boolean logic:
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"paramedic"[Text Word] OR "paramedics"[Text Word] OR "prehospital"[Text Word] OR 
"pre-hospital"[Text Word] OR "emergency medical technician"[Text Word] OR "emergen-
cy medical technicians"[Text Word] OR "Ambulance"[Text Word] OR "emergency medical 
services"[Text Word] OR "fire-rescue"[Text Word] OR "fire-rescue"[Text Word]

Search Filter: Publication range of June 1, 2024 to August 31, 2024.
Environmental Hypothermia. Falat C. Emerg Med Clin North Am. 2024 Aug;42(3):493-511. doi: 10.1016/j.

emc.2024.02.011. Epub 2024 Mar 11.. https://doi.org/10.1016/j.emc.2024.02.011  
EMS Chest Injury. Tobey NLopez RAWaseem M. 2024 Jul 10. In: StatPearls [Internet]. Treasure Island (FL): StatPearls 

Publishing; 2024 Jan–..  
Réorientation de patients des urgences : fausse bonne idée ?. Schmutz T. Rev Med Suisse. 2024 Jun 5;20(877):1140. doi: 

10.53738/REVMED.2024.20.877.1140.. https://doi.org/10.53738/REVMED.2024.20.877.1140  
Pre-hospital emergency medicine: a spectrum of imaging findings. Whitesell RT. Emerg Radiol. 2024 Jun;31(3):405-

415. doi: 10.1007/s10140-024-02223-3. Epub 2024 Mar 26.. https://doi.org/10.1007/s10140-024-02223-3  
Pre-Hospital Stroke Care beyond the MSU. Röhrs KJ. Curr Neurol Neurosci Rep. 2024 Aug;24(8):315-322. doi: 10.1007/

s11910-024-01351-0. Epub 2024 Jun 22.. https://doi.org/10.1007/s11910-024-01351-0  
Emergency Medical Services dispatcher recognition of stroke: A systematic review. Wenstrup J. Eur Stroke J. 2024 

Jun;9(2):283-294. doi: 10.1177/23969873231223339. Epub 2024 Jan 4.. https://doi.org/10.1177/23969873231223339  
Ambulance drive-thru troponin, ready to go?. Bueno H. Eur Heart J Qual Care Clin Outcomes. 2024 Aug 8;10(5):384-

385. doi: 10.1093/ehjqcco/qcae023.. https://doi.org/10.1093/ehjqcco/qcae023  
Aeromedical Transport for Critically Ill Patients. Parrino C. Crit Care Clin. 2024 Jul;40(3):481-495. doi: 10.1016/j.

ccc.2024.03.004. Epub 2024 Apr 23.. https://doi.org/10.1016/j.ccc.2024.03.004  
[Prehospital ultrasound in emergency medicine]. Vicent O. Anaesthesiologie. 2024 Aug;73(8):502-510. doi: 10.1007/

s00101-024-01437-x. Epub 2024 Jul 26.. https://doi.org/10.1007/s00101-024-01437-x  
[Sonography in Pre-clinical Care]. Knott D. Dtsch Med Wochenschr. 2024 Aug;149(15):912-924. doi: 10.1055/a-2323-

3146. Epub 2024 Jul 16.. https://doi.org/10.1055/a-2323-3146  
Prehospital central venous catheters. Studer NM. Transfusion. 2024 Aug 30. doi: 10.1111/trf.17949. Online ahead of 

print.. https://doi.org/10.1111/trf.17949  
Mobile stroke units: Beyond thrombolysis. Krothapalli N. J Neurol Sci. 2024 Aug 15;463:123123. doi: 10.1016/j.

jns.2024.123123. Epub 2024 Jul 2.. https://doi.org/10.1016/j.jns.2024.123123  
Advanced Critical Care Techniques in the Field. Powell E. Crit Care Clin. 2024 Jul;40(3):463-480. doi: 10.1016/j.

ccc.2024.03.003. Epub 2024 Apr 17.. https://doi.org/10.1016/j.ccc.2024.03.003  
Long-awaited evidence on back blows versus abdominal thrusts. Norii T. Resuscitation. 2024 Aug;201:110299. doi: 

10.1016/j.resuscitation.2024.110299. Epub 2024 Jul 2.. https://doi.org/10.1016/j.resuscitation.2024.110299  
Editorial: Resuscitation science for emergency care clinicians. Considine J. Australas Emerg Care. 2024 Jun;27(2):79-

80. doi: 10.1016/j.auec.2023.11.001. Epub 2023 Nov 25.. https://doi.org/10.1016/j.auec.2023.11.001  
Challenges in out-of-hospital cardiac arrest trial design. Lin S. Resuscitation. 2024 Aug;201:110317. doi: 10.1016/j.

resuscitation.2024.110317. Epub 2024 Jul 14.. https://doi.org/10.1016/j.resuscitation.2024.110317  
EMS Prehospital CPAP Devices. Schwerin DLKuhl EAGoldstein S. 2024 Jun 22. In: StatPearls [Internet]. Treasure 

Island (FL): StatPearls Publishing; 2024 Jan–..  
STAB-5: an aide-mémoire for the efficient prehospital management of penetrating trauma by emergency medical 

services. Robinson M. Crit Care. 2024 Aug 5;28(1):261. doi: 10.1186/s13054-024-05048-1.. https://doi.org/10.1186/
s13054-024-05048-1  

[Regional Anaesthesia in the Prehospital Setting]. Gaik C. Anasthesiol Intensivmed Notfallmed Schmerzther. 2024 
Jun;59(6):386-399. doi: 10.1055/a-2265-8168. Epub 2024 Jun 24.. https://doi.org/10.1055/a-2265-8168  

Human errors in emergency medical services: a qualitative analysis of contributing factors. Poranen A. Scand J Trau-
ma Resusc Emerg Med. 2024 Aug 30;32(1):78. doi: 10.1186/s13049-024-01253-7.. https://doi.org/10.1186/s13049-024-
01253-7  

Pakistan's Emergency Medical Services (EMS) system & out-of-hospital-cardiac-arrest (OHCA): A narrative review 
of an EMS system of a low middle income country in context of OHCA. Baig MNA. Resusc Plus. 2024 Apr 
4;18:100627. doi: 10.1016/j.resplu.2024.100627. eCollection 2024 Jun.. https://doi.org/10.1016/j.resplu.2024.100627  

[Digitalization and clinical decision tools]. Reich C. Herz. 2024 Jun;49(3):190-197. doi: 10.1007/s00059-024-05242-5. 
Epub 2024 Mar 7.. https://doi.org/10.1007/s00059-024-05242-5  

Investigating at-home outcomes will improve paediatric emergency care. Drendel AL. Emerg Med J. 2024 Jul 
22;41(8):468. doi: 10.1136/emermed-2024-214153.. https://doi.org/10.1136/emermed-2024-214153  

Lights, Warnings, Action! Integrating Pre-Hospital Alerts for Swift Emergency Response. Han CY. Stud Health Tech-
nol Inform. 2024 Jul 24;315:663-664. doi: 10.3233/SHTI240268.. https://doi.org/10.3233/SHTI240268  

Removing the barriers to prehospital blood: A roadmap to success. Schaefer RM. J Trauma Acute Care Surg. 2024 
Aug 1;97(2S Suppl 1):S138-S144. doi: 10.1097/TA.0000000000004378. Epub 2024 May 1.. https://doi.org/10.1097/
TA.0000000000004378  
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Helicopter emergency medical services (HEMS) response to out-of-hospital cardiac arrest (OHCA) in the United 
States. Shekhar AC. Resusc Plus. 2024 May 11;18:100658. doi: 10.1016/j.resplu.2024.100658. eCollection 2024 Jun.. 
https://doi.org/10.1016/j.resplu.2024.100658  

Informing Utstein-style reporting guidelines for prehospital thrombolysis: A scoping review. Jenkins L. Australas 
Emerg Care. 2024 Jun;27(2):148-154. doi: 10.1016/j.auec.2023.12.001. Epub 2024 Jan 16.. https://doi.org/10.1016/j.
auec.2023.12.001  

Out-of-hospital paramedic interactions with people living with dementia: a scoping review. Han MX. Age Ageing. 
2024 Jul 2;53(7):afae143. doi: 10.1093/ageing/afae143.. https://doi.org/10.1093/ageing/afae143  

Evaluating emergency service response to COVID-19: A scoping review. Waring S. Int J Health Plann Manage. 2024 
Jul;39(4):1009-1021. doi: 10.1002/hpm.3767. Epub 2024 Jan 12.. https://doi.org/10.1002/hpm.3767  

Future directions for emergency medical services development in low- and middle-income countries. Delaney 
PG. Surgery. 2024 Jul;176(1):220-222. doi: 10.1016/j.surg.2024.02.030. Epub 2024 Apr 9.. https://doi.org/10.1016/j.
surg.2024.02.030  

Neurological prognosis prediction upon arrival at the hospital after out-of-hospital cardiac arrest: R-EDByUS score. 
Shimada T. Resuscitation. 2024 Jul;200:110257. doi: 10.1016/j.resuscitation.2024.110257. Epub 2024 May 31.. https://
doi.org/10.1016/j.resuscitation.2024.110257  

Hyper-Acute Stroke Systems of Care and Workflow. Kleinig TJ. Curr Neurol Neurosci Rep. 2024 Oct;24(10):495-505. 
doi: 10.1007/s11910-024-01367-6. Epub 2024 Aug 16.. https://doi.org/10.1007/s11910-024-01367-6  
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(EMS) and Response to Out-of-Hospital Cardiac Arrest (OHCA). Parvez SS. Cureus. 2024 Jun 27;16(6):e63300. doi: 
10.7759/cureus.63300. eCollection 2024 Jun.. https://doi.org/10.7759/cureus.63300  
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Exploring national and international experiences with community first responder models: protocol for a scoping 
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ajem.2024.04.011  

Witnessed prehospital traumatic arrest: predictors of survival to hospital discharge. Schellenberg M. Eur J Trauma 
Emerg Surg. 2024 Jun;50(3):959-965. doi: 10.1007/s00068-023-02398-3. Epub 2023 Dec 12.. https://doi.org/10.1007/
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tients With Traumatic Brain Injury. Martin-Rodriguez F. Neurology. 2024 Aug 27;103(4):e209692. doi: 10.1212/
WNL.0000000000209692. Epub 2024 Aug 1.. https://doi.org/10.1212/WNL.0000000000209692  
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Massive Sodium Nitrite Overdose: A Case for Prehospital Methylene Blue. Garcia-Galindo CA. Prehosp Emerg Care. 
2024 Jun 6:1-5. doi: 10.1080/10903127.2024.2357597. Online ahead of print.. https://doi.org/10.1080/10903127.2024.2
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base. Finney JD. Prehosp Emerg Care. 2024 Jul 31:1-8. doi: 10.1080/10903127.2024.2382367. Online ahead of print.. 
https://doi.org/10.1080/10903127.2024.2382367  

Blood far forward: A cross-sectional analysis of prehospital transfusion practices in the Canadian Armed Forc-
es. Dion PM. Injury. 2024 Aug 3:111771. doi: 10.1016/j.injury.2024.111771. Online ahead of print.. https://doi.
org/10.1016/j.injury.2024.111771  

Association of Ambulance Diversion Policy on EMS Transport and Ambulance Patient Offload Times: A Compari-
son of Three Strategies. Farah J. Prehosp Emerg Care. 2024 Jun 4:1-5. doi: 10.1080/10903127.2024.2359505. Online 
ahead of print.. https://doi.org/10.1080/10903127.2024.2359505  

Emergency Medical Service in the Elderly Population in Iran: A Cross-sectional Study Before and During 
the COVID-19 Pandemic. Sabbaghi M. Gerontol Geriatr Med. 2024 Aug 11;10:23337214241271908. doi: 
10.1177/23337214241271908. eCollection 2024 Jan-Dec.. https://doi.org/10.1177/23337214241271908  

[Reasons for non-participation in a patient survey in the context of prehospital emergency medical care by commu-
nity emergency paramedics - A retrospective observational study]. Seeger I. Z Evid Fortbild Qual Gesundhwes. 
2024 Jun;187:61-68. doi: 10.1016/j.zefq.2024.03.007. Epub 2024 Apr 23.. https://doi.org/10.1016/j.zefq.2024.03.007  

Interfacility Transfer of Pediatric Supracondylar Elbow Fractures: Transfer by Ambulance Shows No Advantage in 
Speed of Transfer or Prevention of Complications. Richardson SM. J Pediatr Orthop. 2024 Aug 22. doi: 10.1097/
BPO.0000000000002788. Online ahead of print.. https://doi.org/10.1097/BPO.0000000000002788  

A Novel Technique for Temporally Securing a Chest Tube in a Resource-Limited Environment. Osborn H. Air 
Med J. 2024 Jul-Aug;43(4):345-347. doi: 10.1016/j.amj.2024.03.010. Epub 2024 May 4.. https://doi.org/10.1016/j.
amj.2024.03.010  

Stroke survivor views on ambulance redirection as a strategy to increase access to thrombectomy in England. Alton 
A. Br Paramed J. 2024 Jun 1;9(1):1-9. doi: 10.29045/14784726.2024.6.9.1.1.. https://doi.org/10.29045/14784726.2024.6.
9.1.1  

Disparities in prehospital and emergency surgical care among patients with perforated ulcers and a history of 
mental illness: a nationwide cohort study. Mackenhauer J. Eur J Trauma Emerg Surg. 2024 Jun;50(3):975-985. doi: 
10.1007/s00068-023-02427-1. Epub 2024 Feb 14.. https://doi.org/10.1007/s00068-023-02427-1  

Community First Responders' role in the current and future rural health and care workforce: a mixed-methods 
study. Siriwardena AN. Health Soc Care Deliv Res. 2024 Jul;12(18):1-101. doi: 10.3310/JYRT8674.. https://doi.
org/10.3310/JYRT8674  

Navigating oneself through the eyes of the other - meanings of encountering ambulance clinicians while be-
ing in a suicidal process. Hammarbäck S. Int J Qual Stud Health Well-being. 2024 Dec;19(1):2374751. doi: 
10.1080/17482631.2024.2374751. Epub 2024 Jul 2.. https://doi.org/10.1080/17482631.2024.2374751  

The utility of the prehospital shock index, age shock index, and modified shock index for predicting hypofibrino-
genaemia in trauma patients: an observational retrospective study. Moon J. Eur J Trauma Emerg Surg. 2024 Aug 
7. doi: 10.1007/s00068-024-02603-x. Online ahead of print.. https://doi.org/10.1007/s00068-024-02603-x  

Bystander cardiopulmonary resuscitation differences by sex - The role of arrest recognition. Munot S. Resuscitation. 
2024 Jun;199:110224. doi: 10.1016/j.resuscitation.2024.110224. Epub 2024 Apr 27.. https://doi.org/10.1016/j.resuscita-
tion.2024.110224  

A cohort profile of children and adolescents who had a suicide-related contact with police or paramedics in 
Queensland (Australia). Wittenhagen L. Emerg Med Australas. 2024 Aug;36(4):520-526. doi: 10.1111/1742-
6723.14392. Epub 2024 Mar 18.. https://doi.org/10.1111/1742-6723.14392  

How should non-emergency EMS presentations be managed? A thematic analysis of politicians', policymakers', 
clinicians' and consumers' viewpoints. Wilkinson-Stokes M. BMJ Open. 2024 Jul 25;14(7):e083866. doi: 10.1136/
bmjopen-2024-083866.. https://doi.org/10.1136/bmjopen-2024-083866  

People-Oriented Culture and Its Association With Burnout, Depressive Symptoms, and Sleep Problems 
During COVID-19 Pandemic Among EMS Providers in Korea. Kim JH. J Occup Environ Med. 2024 
Aug 1;66(8):e359-e364. doi: 10.1097/JOM.0000000000003154. Epub 2024 May 21.. https://doi.org/10.1097/
JOM.0000000000003154  

Decreased timing to vasospasm prophylaxis improves outcomes among patients with aneurysmal subarachnoid 
hemorrhage (aSAH) on prehospital CCBs, ARBs, or ACE-inhibitors. Frei D. J Clin Neurosci. 2024 Sep;127:110768. 
doi: 10.1016/j.jocn.2024.110768. Epub 2024 Jul 29.. https://doi.org/10.1016/j.jocn.2024.110768  

Agonal breathing upon hospital arrival as a prognostic factor in patients experiencing out-of-hospital cardiac arrest. 
Kitano S. Resusc Plus. 2024 May 13;18:100660. doi: 10.1016/j.resplu.2024.100660. eCollection 2024 Jun.. https://doi.
org/10.1016/j.resplu.2024.100660  

Validation of motor component of Glasgow coma scale in lieu of total Glasgow coma scale as a pediatric trauma 
field triage tool. Yap SE. Am J Emerg Med. 2024 Jul;81:105-110. doi: 10.1016/j.ajem.2024.04.031. Epub 2024 Apr 21.. 
https://doi.org/10.1016/j.ajem.2024.04.031  

Parallel activation of helicopter and ground transportation after dispatcher identification of suspected anterior large 
vessel occlusion stroke in rural areas: a proof-of-concept case with modeling from the LESTOR trial. Hen-
ningsen M. Scand J Trauma Resusc Emerg Med. 2024 Jul 6;32(1):62. doi: 10.1186/s13049-024-01233-x.. https://doi.
org/10.1186/s13049-024-01233-x  
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Impact of the Coronavirus Pandemic on Patients Requiring Tracheal Intubation by Helicopter Emergency Medical 
Services: A Retrospective, Single-Center, Observational Study. Hayashi K. J Clin Med. 2024 Jun 25;13(13):3694. 
doi: 10.3390/jcm13133694.. https://doi.org/10.3390/jcm13133694  

The Los Angeles motor scale (LAMS) is independently associated with CT perfusion collateral status markers. 
Lakhani DA. J Clin Neurosci. 2024 Jul;125:32-37. doi: 10.1016/j.jocn.2024.05.005. Epub 2024 May 11.. https://doi.
org/10.1016/j.jocn.2024.05.005  

Healthcare professional views about a prehospital redirection pathway for stroke thrombectomy: a multiphase 
deductive qualitative study. Day J. Emerg Med J. 2024 Jun 20;41(7):429-435. doi: 10.1136/emermed-2023-213350.. 
https://doi.org/10.1136/emermed-2023-213350  

Mapping the processes and information flows of a prehospital emergency care system in Rwanda: a process 
mapping exercise. Rwanda912 RIGHT Group. BMJ Open. 2024 Jun 25;14(6):e085064. doi: 10.1136/bmjop-
en-2024-085064.. https://doi.org/10.1136/bmjopen-2024-085064  

Benefit of prehospital electrocardiogram on door-to-device time in ST-segment elevation myocardial infarction 
with cardiogenic shock: Data from the Kanagawa Acute Cardiovascular Registry. Kirigaya J. J Cardiol. 2024 
Aug 15:S0914-5087(24)00156-4. doi: 10.1016/j.jjcc.2024.08.004. Online ahead of print.. https://doi.org/10.1016/j.
jjcc.2024.08.004  

Quantifying how functional and structural personal factors influence biomechanical exposures in paramedic lifting 
tasks. Armstrong DP. Ergonomics. 2024 Jul;67(7):925-940. doi: 10.1080/00140139.2023.2270728. Epub 2023 Oct 20.. 
https://doi.org/10.1080/00140139.2023.2270728  

Audit and Inventory of Federal Law Enforcement Agency Tactical Medic Bags. Knapp JG. J Spec Oper Med. 2024 Jun 
25;24(2):91-93. doi: 10.55460/0NS2-Z6OS.. https://doi.org/10.55460/0NS2-Z6OS  

Identifying the essential elements to inform the development of a research agenda for Paramedicine in Ireland: a 
Delphi Study. Bowles KA. Health Res Policy Syst. 2024 Aug 9;22(1):100. doi: 10.1186/s12961-024-01188-6.. https://
doi.org/10.1186/s12961-024-01188-6  

Early intramuscular adrenaline administration is associated with improved survival from out-of-hospital cardiac 
arrest. Palatinus HN. Resuscitation. 2024 Aug;201:110266. doi: 10.1016/j.resuscitation.2024.110266. Epub 2024 Jun 
9.. https://doi.org/10.1016/j.resuscitation.2024.110266  

Data Consistency of Two National Registries in Iran: A Preliminary Assessment to Health Information Exchange. 
Dashtkoohi M. Arch Iran Med. 2024 Jul 1;27(7):357-363. doi: 10.34172/aim.30023.. https://doi.org/10.34172/
aim.30023  

Prehospital Ultrasound Use to Guide Emergent Pericardiocentesis: A Case Report. Jones JD. Air Med J. 2024 Jul-
Aug;43(4):360-362. doi: 10.1016/j.amj.2024.03.015. Epub 2024 Apr 29.. https://doi.org/10.1016/j.amj.2024.03.015  

The association of early naloxone use with outcomes in non-shockable out-of-hospital cardiac arrest. Strong NH. 
Resuscitation. 2024 Aug;201:110263. doi: 10.1016/j.resuscitation.2024.110263. Epub 2024 Jun 6.. https://doi.
org/10.1016/j.resuscitation.2024.110263  

Cardiac Arrest and the Overwhelming Road to Recovery: A Story About Transitions. Firestone G. Circ Cardiovasc 
Qual Outcomes. 2024 Jun;17(6):e011076. doi: 10.1161/CIRCOUTCOMES.124.011076. Epub 2024 Jun 18.. https://doi.
org/10.1161/CIRCOUTCOMES.124.011076  

Factors Associated with Alternate Level of Care Status Designation: a Case-Control Study and Model to Optimize 
Care Trajectories. Lamarre M. Can Geriatr J. 2024 Jun 3;27(2):152-158. doi: 10.5770/cgj.27.697. eCollection 2024 Jun.. 
https://doi.org/10.5770/cgj.27.697  

The use of a pre-hospital questionnaire expedited the acute management of patients with ischemic stroke in a 
comprehensive stroke center. Montalvan V. Clin Neurol Neurosurg. 2024 Sep;244:108442. doi: 10.1016/j.clineu-
ro.2024.108442. Epub 2024 Jul 9.. https://doi.org/10.1016/j.clineuro.2024.108442  

Two cases of complex traumatic aortic dissection combined with multiple organ injuries. Song Q. Chin J Trau-
matol. 2024 Aug 5:S1008-1275(24)00083-X. doi: 10.1016/j.cjtee.2024.08.001. Online ahead of print.. https://doi.
org/10.1016/j.cjtee.2024.08.001  

Evaluation of Current and Future Medical Staff Knowledge on the Course of Trauma Patient Management. Dąbrows-
ka A. Cureus. 2024 Jul 9;16(7):e64132. doi: 10.7759/cureus.64132. eCollection 2024 Jul.. https://doi.org/10.7759/
cureus.64132  

A Virtual Assessment Model for At-Home Evaluation of Suspected Viral Hemorrhagic Fever Cases. Wiersch J. 
Health Secur. 2024 Sep;22(S1):S104-S112. doi: 10.1089/hs.2023.0157. Epub 2024 Aug 13.. https://doi.org/10.1089/
hs.2023.0157  

Engineering Low Volume Resuscitants for the Prehospital Care of Severe Hemorrhagic Shock. Pichon TJ. Angew 
Chem Int Ed Engl. 2024 Jul 29;63(31):e202402078. doi: 10.1002/anie.202402078. Epub 2024 Jun 30.. https://doi.
org/10.1002/anie.202402078  

Enhancing Bystander Intervention: Insights from the Utstein Analysis of Out-of-Hospital Cardiac Arrests in 
Slovenia. Petravić L. Medicina (Kaunas). 2024 Jul 29;60(8):1227. doi: 10.3390/medicina60081227.. https://doi.
org/10.3390/medicina60081227  

Challenges and strategies in the surgical management of traumatic spinal cord injuries in the Democratic Republic 
of the Congo. Beltchika A. J Clin Neurosci. 2024 Jul;125:132-138. doi: 10.1016/j.jocn.2024.05.013. Epub 2024 May 25.. 
https://doi.org/10.1016/j.jocn.2024.05.013  
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Take-home naloxone administered in emergency settings: feasibility of intervention implementation in a cluster 
randomized trial. Snooks HA. BMC Emerg Med. 2024 Aug 29;24(1):155. doi: 10.1186/s12873-024-01061-3.. https://
doi.org/10.1186/s12873-024-01061-3  

Challenges in Prehospital Diagnosis of Acute Stroke in Women: A Case-Based Reflection. Wells B. Stroke. 2024 
Aug;55(8):e238-e241. doi: 10.1161/STROKEAHA.124.046112. Epub 2024 May 31.. https://doi.org/10.1161/
STROKEAHA.124.046112  

The effect of pre-hospital use of RAS inhibitors on COVID-19 mortality. Ibrahim R. J Investig Med. 
2024 Aug 28:10815589241270417. doi: 10.1177/10815589241270417. Online ahead of print.. https://doi.
org/10.1177/10815589241270417  

Emergency physicians' and nurses' perception on the adequacy of emergency calls for nursing home residents: a 
non-interventional prospective study. Lemoyne S. Front Med (Lausanne). 2024 Jun 19;11:1396858. doi: 10.3389/
fmed.2024.1396858. eCollection 2024.. https://doi.org/10.3389/fmed.2024.1396858  

Head Injury Evaluation and Ambulance Diagnosis (HOME) Study protocol: a feasibility study assessing the 
implementation of the Canadian CT Head Rule in the prehospital setting. Alqurashi N. BMJ Open. 2024 Jun 
11;14(6):e077191. doi: 10.1136/bmjopen-2023-077191.. https://doi.org/10.1136/bmjopen-2023-077191  

Comparison of Manchester, qSOFA, emergency severity index, and national early warning scores for prognostic 
estimation and effective triage system in geriatric patients. Yildirim O. Ir J Med Sci. 2024 Aug;193(4):2051-2059. 
doi: 10.1007/s11845-024-03664-y. Epub 2024 Mar 14.. https://doi.org/10.1007/s11845-024-03664-y  

Outcomes associated with prehospital epinephrine in adult and pediatric patients with anaphylaxis. Hlady AL. Ann 
Allergy Asthma Immunol. 2024 Aug 17:S1081-1206(24)00498-8. doi: 10.1016/j.anai.2024.08.006. Online ahead of 
print.. https://doi.org/10.1016/j.anai.2024.08.006  

Telemedicine in civil protection: A controlled simulation study for the analysis of patient care. Müller A. Digit 
Health. 2024 Aug 18;10:20552076241272662. doi: 10.1177/20552076241272662. eCollection 2024 Jan-Dec.. https://doi.
org/10.1177/20552076241272662  

Lack of Association between Cervical Spine Injuries and Prehospital Immobilization: From Tradition to Evidence. 
Mitchnik IY. J Clin Med. 2024 Aug 18;13(16):4868. doi: 10.3390/jcm13164868.. https://doi.org/10.3390/jcm13164868  

Assessing the one-month mortality impact of civilian-setting prehospital transfusion: A systematic review and 
meta-analysis. Schoenfeld DW. Acad Emerg Med. 2024 Jun;31(6):590-598. doi: 10.1111/acem.14882. Epub 2024 Mar 
22.. https://doi.org/10.1111/acem.14882  

Strategies to reduce delays in delivering mechanical thrombectomy for acute ischaemic stroke - an umbrella review. 
Ameen D. Front Neurol. 2024 Jun 17;15:1390482. doi: 10.3389/fneur.2024.1390482. eCollection 2024.. https://doi.
org/10.3389/fneur.2024.1390482  

Examination of the transport characteristics of pediatric trauma patients. Yazici R. Turk J Med Sci. 2024 Jun 
11;54(4):847-857. doi: 10.55730/1300-0144.5856. eCollection 2024.. https://doi.org/10.55730/1300-0144.5856  

STudy to ActivelY WARM trauma patients (STAY WARM): a pilot study assessing feasibility of self-warming blan-
kets in patients requiring a massive hemorrhage protocol activation. Strauss R. Eur J Trauma Emerg Surg. 2024 
Aug 7. doi: 10.1007/s00068-024-02612-w. Online ahead of print.. https://doi.org/10.1007/s00068-024-02612-w  

Performance of Prehospital ECG and Impact on Prehospital Service Time: Comparison between EMT-II and EMT-P 
Teams. Wu ZJ. Acta Cardiol Sin. 2024 Jul;40(4):412-420. doi: 10.6515/ACS.202407_40(4).20240401B.. https://doi.
org/10.6515/ACS.202407_40(4).20240401B  

Prevalence and Predictors of Emergency Medical Service Use in Patients Undergoing Primary Percutaneous Coro-
nary Intervention for ST-Elevation Myocardial Infarction. Baradi A. Heart Lung Circ. 2024 Jul;33(7):990-997. doi: 
10.1016/j.hlc.2024.02.011. Epub 2024 Apr 3.. https://doi.org/10.1016/j.hlc.2024.02.011  

Effectiveness of pelvic circumferential compression device for lower body trauma: Insights from a Japan Trauma 
Data Bank retrospective study. Ono S. Acute Med Surg. 2024 Jul 23;11(1):e983. doi: 10.1002/ams2.983. eCollection 
2024 Jan-Dec.. https://doi.org/10.1002/ams2.983  

Early experience in use of videolaryngoscopy by a neonatal pre-hospital and retrieval service. Lacquiere D. 
Emerg Med Australas. 2024 Jun;36(3):476-478. doi: 10.1111/1742-6723.14374. Epub 2024 Jan 30.. https://doi.
org/10.1111/1742-6723.14374  

Detect, Dispatch, Drive: A Study of ShotSpotter Acoustic Technology and Transport of Gunshot Victims. Golden-
berg Sandau A. J Surg Res. 2024 Aug;300:550-558. doi: 10.1016/j.jss.2024.04.076. Epub 2024 Jun 20.. https://doi.
org/10.1016/j.jss.2024.04.076  

Community-level bystander treatment and outcomes for witnessed out-of-hospital cardiac arrest in the state of Con-
necticut. Youngstrom DW. Resusc Plus. 2024 Jul 27;19:100727. doi: 10.1016/j.resplu.2024.100727. eCollection 2024 
Sep.. https://doi.org/10.1016/j.resplu.2024.100727  

Prehospital tirofiban increases the rate of disrupted myocardial infarction in patients with ST-segment elevation 
myocardial infarction: insights from the On-TIME 2 trial. Rikken SAOF. Eur Heart J Acute Cardiovasc Care. 
2024 Aug 28;13(8):595-601. doi: 10.1093/ehjacc/zuae074.. https://doi.org/10.1093/ehjacc/zuae074  

The role of precision nursing in the pre-hospital treatment of patients with acute ST-segment elevation myocardial 
infarction using tirofiban. Xu M. Minerva Surg. 2024 Jul 26. doi: 10.23736/S2724-5691.24.10414-5. Online ahead of 
print.. https://doi.org/10.23736/S2724-5691.24.10414-5  
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"You might be nice, but where you take me, they're not gonna be": Preferences for field-based post-overdose inter-
ventions. van Draanen J. Drug Alcohol Rev. 2024 Aug 28. doi: 10.1111/dar.13926. Online ahead of print.. https://
doi.org/10.1111/dar.13926  

Deferred consent in emergency trauma research: A qualitative study assessing the healthcare professional's opin-
ions. Noori Z. Injury. 2024 Aug 15;55(11):111759. doi: 10.1016/j.injury.2024.111759. Online ahead of print.. https://
doi.org/10.1016/j.injury.2024.111759  

Effect of COVID-19 Pandemic Lockdown on Emergency Medical Service Utilisation, and Percutaneous Coronary 
Intervention Volume-An Australian Perspective. Haji K. Heart Lung Circ. 2024 Aug;33(8):1151-1162. doi: 10.1016/j.
hlc.2024.02.018. Epub 2024 Jul 2.. https://doi.org/10.1016/j.hlc.2024.02.018  

The Effect of Shift Work on Sleep Patterns of Paramedics in Saudi Arabia. Alruwaili A. J Multidiscip Healthc. 2024 
Jun 12;17:2857-2869. doi: 10.2147/JMDH.S458512. eCollection 2024.. https://doi.org/10.2147/JMDH.S458512  

Selective classification with machine learning uncertainty estimates improves ACS prediction: A retrospective study 
in the prehospital setting. Garcia JJ. Res Sq [Preprint]. 2024 Jun 5:rs.3.rs-4437265. doi: 10.21203/rs.3.rs-4437265/
v1.. https://doi.org/10.21203/rs.3.rs-4437265/v1  

Association of Non-Transfusion-Related Admission Hypocalcaemia With Haemodynamic Instability in Paediatric 
Major Trauma: A Retrospective Single-Centre Pilot Study. Hibberd O. Cureus. 2024 Jul 20;16(7):e64983. doi: 
10.7759/cureus.64983. eCollection 2024 Jul.. https://doi.org/10.7759/cureus.64983  

Early Glasgow Coma Scale Score and Prediction of Traumatic Brain Injury: A Secondary Analysis of Three 
Harmonized Prehospital Randomized Clinical Trials. Iyanna N. Prehosp Emerg Care. 2024 Aug 6:1-9. doi: 
10.1080/10903127.2024.2381048. Online ahead of print.. https://doi.org/10.1080/10903127.2024.2381048  

Understanding pre-hospital disease management of fever and diarrhoea in children-Care pathways in rural Tan-
zania. Lamshöft MM. Trop Med Int Health. 2024 Aug;29(8):706-714. doi: 10.1111/tmi.14022. Epub 2024 Jun 18.. 
https://doi.org/10.1111/tmi.14022  

An Observational Study of Patient Characteristics and Environmental Risk Factors of Stingray Envenom-
ations in San Diego, California. Arefieva CA. Wilderness Environ Med. 2024 Jun;35(2):166-172. doi: 
10.1177/10806032241239623. Epub 2024 Apr 15.. https://doi.org/10.1177/10806032241239623  

The burden and prognostic significance of suspected sepsis in the prehospital setting: A state-wide popula-
tion-based cohort study. Chatoor R. Emerg Med Australas. 2024 Jun;36(3):348-355. doi: 10.1111/1742-6723.14357. 
Epub 2023 Dec 11.. https://doi.org/10.1111/1742-6723.14357  

[Comparison of the preclinical quality of analgesia of emergency physicians and paramedics based on trauma 
patients]. Thomas J. Anaesthesiologie. 2024 Sep;73(9):576-582. doi: 10.1007/s00101-024-01447-9. Epub 2024 Aug 6.. 
https://doi.org/10.1007/s00101-024-01447-9  

Identifying the key characteristics, trends, and seasonality of pedestrian traffic injury at a major trauma center in 
Saudi Arabia: a registry-based retrospective cohort study, 2017-2022. Alharbi RJ. BMC Emerg Med. 2024 Jul 
29;24(1):135. doi: 10.1186/s12873-024-01051-5.. https://doi.org/10.1186/s12873-024-01051-5  

Assessing Fall Mortality by Field-Relevant Categories at an Urban Level I Trauma Center. Gross C. J Surg Res. 2024 
Aug;300:279-286. doi: 10.1016/j.jss.2024.04.008. Epub 2024 Jun 3.. https://doi.org/10.1016/j.jss.2024.04.008  

[Emergencies and exceptional health situations: The Paris fire department at the heart of the action]. Godefroy A. 
Rev Infirm. 2024 Jun-Jul;73(302):19-21. doi: 10.1016/j.revinf.2024.05.005. Epub 2024 Jun 6.. https://doi.org/10.1016/j.
revinf.2024.05.005  

Examining the Reliability and Validity of the ALS Certification Examinations with the Inclusion of Clinical Judg-
ment: An Update on the ALS Examination Redesign. Stevenor BA. Prehosp Emerg Care. 2024 Aug 5:1-7. doi: 
10.1080/10903127.2024.2379879. Online ahead of print.. https://doi.org/10.1080/10903127.2024.2379879  

Views and perceptions of advanced life support practitioners on initiating, withholding and terminating resusci-
tation in out-of-hospital cardiac arrest in the Emergency Medical Services of South Africa. Higgins S. Resusc 
Plus. 2024 Jul 16;19:100709. doi: 10.1016/j.resplu.2024.100709. eCollection 2024 Sep.. https://doi.org/10.1016/j.
resplu.2024.100709  

Comparison of on-scene Glasgow Coma Scale with GCS-motor for prediction of 30-day mortality and functional 
outcomes of patients with trauma in Asia. Chien YC. Eur J Emerg Med. 2024 Jun 1;31(3):181-187. doi: 10.1097/
MEJ.0000000000001110. Epub 2023 Dec 13.. https://doi.org/10.1097/MEJ.0000000000001110  

Negotiating grey areas: an interview-based analysis of paramedic uncertainty and decision-making in cardiac 
arrest events. Gardiner G. BMC Emerg Med. 2024 Aug 29;24(1):154. doi: 10.1186/s12873-024-01057-z.. https://doi.
org/10.1186/s12873-024-01057-z  

Design and construct of an assessment tool for the handover of critical patient the in urgent care and emergency 
setting. Tortosa-Alted R. Int Emerg Nurs. 2024 Aug;75:101490. doi: 10.1016/j.ienj.2024.101490. Epub 2024 Jul 13.. 
https://doi.org/10.1016/j.ienj.2024.101490  

Epidemiology of civilian's gunshot wound injuries admitted to intensive care unit: A retrospective, multi-center 
study. Rougerie L. Injury. 2024 Oct;55(10):111735. doi: 10.1016/j.injury.2024.111735. Epub 2024 Jul 25.. https://doi.
org/10.1016/j.injury.2024.111735  

The time-course of visual scanning behaviour of paramedicine students upon arrival at a simulated emergency 
call. Stainer MJ. Australas Emerg Care. 2024 Jun;27(2):109-113. doi: 10.1016/j.auec.2023.10.002. Epub 2023 Oct 13.. 
https://doi.org/10.1016/j.auec.2023.10.002  
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Paramedics' experiences and observations: work-related emotions and well-being resources during the initial 
months of the COVID-19 pandemic-a qualitative study. Myrskykari H. BMC Emerg Med. 2024 Aug 26;24(1):152. 
doi: 10.1186/s12873-024-01072-0.. https://doi.org/10.1186/s12873-024-01072-0  

Assessment of Ventilation Using Adult and Pediatric Manual Resuscitators in a Simulated Adult Patient. Justice JM. 
Respir Care. 2024 Jul 24;69(8):924-930. doi: 10.4187/respcare.11588.. https://doi.org/10.4187/respcare.11588  

Paramedics Providing Palliative Care at Home: A Retrospective Cohort Study Comparing Symptom Management of 
Breathlessness and Pain in Cancer Versus Non-Cancer Conditions. Robinson B. Cureus. 2024 Jul 17;16(7):e64750. 
doi: 10.7759/cureus.64750. eCollection 2024 Jul.. https://doi.org/10.7759/cureus.64750  

Prehospital Spinal Muscle Mass Is Unlikely to Be a Predictor of COVID-19 Mortality. Finsterer J. J Clin Med Res. 2024 
Aug;16(7-8):381-383. doi: 10.14740/jocmr5152. Epub 2024 Aug 10.. https://doi.org/10.14740/jocmr5152  

Bracing for the next wave: A critical incident study of frontline decision-making, adaptation and learning in ambu-
lance care during COVID-19. Hedqvist AT. J Adv Nurs. 2024 Jul 17. doi: 10.1111/jan.16340. Online ahead of print.. 
https://doi.org/10.1111/jan.16340  

Implementing Tourniquet Conversion Guidelines for Civilian EMS and Prehospital Organizations : A Case Report 
and Review. Standifird CH. Wilderness Environ Med. 2024 Jun;35(2):223-233. doi: 10.1177/10806032241234667. 
Epub 2024 Mar 21.. https://doi.org/10.1177/10806032241234667  

Prehospital lactate-glucose interaction in acute life-threatening illnesses: metabolic response and short-term mortali-
ty. Usategui-Martín R. Eur J Emerg Med. 2024 Jun 1;31(3):173-180. doi: 10.1097/MEJ.0000000000001102. Epub 2023 
Nov 8.. https://doi.org/10.1097/MEJ.0000000000001102  

Internal Flames: Metal(loid) Exposure Linked to Alteration of the Lipid Profile in Czech Male Firefighters (CEL-
SPAC-FIREexpo Study). Pálešová N. Environ Sci Technol Lett. 2024 Jun 12;11(7):679-686. doi: 10.1021/acs.es-
tlett.4c00272. eCollection 2024 Jul 9.. https://doi.org/10.1021/acs.estlett.4c00272  

Barriers to integrating portable Magnetic Resonance Imaging systems in emergency medical service ambulances for 
stroke care. Kolangarakath A. Ergonomics. 2024 Jun 25:1-20. doi: 10.1080/00140139.2024.2367157. Online ahead of 
print.. https://doi.org/10.1080/00140139.2024.2367157  

Assessing Efficiency in a Static-Based 9-1-1 Ambulance Service: An Analysis of Operational Performance Metrics. 
Kayser LE. Prehosp Emerg Care. 2024 Jun 24:1-5. doi: 10.1080/10903127.2024.2360672. Online ahead of print.. 
https://doi.org/10.1080/10903127.2024.2360672  

Magnitude and outcome of road traffic accidents among patients admitted in dessie town governmental hospitals, 
Northeast Amhara, Ethiopia, 2022. Degu FS. BMC Emerg Med. 2024 Jul 29;24(1):138. doi: 10.1186/s12873-024-
01047-1.. https://doi.org/10.1186/s12873-024-01047-1  

Patients suffering traumatic brain injury: patient characteristics, prehospital triage, primary referral and mortality - 
A population-based follow-up study. Seidenfaden SC. Scand J Trauma Resusc Emerg Med. 2024 Jun 19;32(1):58. 
doi: 10.1186/s13049-024-01229-7.. https://doi.org/10.1186/s13049-024-01229-7  

Effect of early initiation of noninvasive ventilation in patients transported by emergency medical service for acute 
heart failure. Gorlicki J. Eur J Emerg Med. 2024 Oct 1;31(5):339-346. doi: 10.1097/MEJ.0000000000001141. Epub 
2024 Jun 7.. https://doi.org/10.1097/MEJ.0000000000001141  

Public support for and concerns regarding pediatric dose optimization for seizures in emergency medical ser-
vices: An exception from informed consent (EFIC) trial. Ward CE. Acad Emerg Med. 2024 Jul;31(7):656-666. doi: 
10.1111/acem.14884. Epub 2024 Mar 7.. https://doi.org/10.1111/acem.14884  

Comparison of GAP, R-GAP, and new trauma score (NTS) systems in predicting mortality of traffic accidents that 
injure hospitals at Mashhad University of medical sciences. Kenarangi T. Heliyon. 2024 Aug 8;10(16):e36004. doi: 
10.1016/j.heliyon.2024.e36004. eCollection 2024 Aug 30.. https://doi.org/10.1016/j.heliyon.2024.e36004  

Evaluation of Posttraumatic Stress Disorder Screening Measures of Emergency Medical Services Clinicians in Urban 
and Suburban New York During the Coronavirus Disease 2019 Pandemic. Maloney LM. Air Med J. 2024 Jul-
Aug;43(4):340-344. doi: 10.1016/j.amj.2024.03.006. Epub 2024 Apr 10.. https://doi.org/10.1016/j.amj.2024.03.006  

Optimal weight-based epinephrine dosing for patients with a low likelihood of survival following out-of-hospital 
cardiac arrest. Hubble MW. Ir J Med Sci. 2024 Aug 27. doi: 10.1007/s11845-024-03797-0. Online ahead of print.. 
https://doi.org/10.1007/s11845-024-03797-0  

A mixed methods approach to describe the efficacy of lift assist device use to reduce low back musculoskeletal 
disorder risk factors during three common patient extrication scenarios. Posluszny KM. Appl Ergon. 2024 
Nov;121:104361. doi: 10.1016/j.apergo.2024.104361. Epub 2024 Jul 26.. https://doi.org/10.1016/j.apergo.2024.104361  

Large vessel occlusive stroke with milder baseline severity shows better collaterals and reduced harm from throm-
bectomy transfer delays. Rowling H. Int J Stroke. 2024 Aug;19(7):772-778. doi: 10.1177/17474930241242954. Epub 
2024 Apr 10.. https://doi.org/10.1177/17474930241242954  

Functional outcome and associations with prehospital time and urban-remote disparities in trauma: A Norwegian 
national population-based study. Nilsbakken I. Injury. 2024 Jun;55(6):111459. doi: 10.1016/j.injury.2024.111459. 
Epub 2024 Mar 5.. https://doi.org/10.1016/j.injury.2024.111459  

South African palliative care provider perspectives on emergency medical services in palliative situations. Gage 
CH. Afr J Emerg Med. 2024 Dec;14(4):231-239. doi: 10.1016/j.afjem.2024.08.007. Epub 2024 Aug 30.. https://doi.
org/10.1016/j.afjem.2024.08.007  

Suspected exertional heat stroke; A case study of worker cooling in a hot and humid field environment. Rogerson S. 
Work. 2024 Jul 4. doi: 10.3233/WOR-240060. Online ahead of print.. https://doi.org/10.3233/WOR-240060  
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[Prehospital Care Times and Interventions for Victims of Major Trauma in the Central Region of Portugal: A 
Retrospective Study]. Rito S. Acta Med Port. 2024 Jul 1;37(7-8):526-534. doi: 10.20344/amp.20983.. https://doi.
org/10.20344/amp.20983  

The impact of video consultation on interprofessional collaboration and professional roles: a simulation-based 
study in prehospital stroke chain of care. Omran LL. J Interprof Care. 2024 Jul-Aug;38(4):664-674. doi: 
10.1080/13561820.2024.2344075. Epub 2024 May 8.. https://doi.org/10.1080/13561820.2024.2344075  

Ambulance service recognition of health inequalities and activities for reduction: An evidence and gap map of the 
published literature. Bell F. Br Paramed J. 2024 Jun 1;9(1):47-57. doi: 10.29045/14784726.2024.6.9.1.47.. https://doi.or
g/10.29045/14784726.2024.6.9.1.47  

Comparison of Quality of Life and Coping Strategies among Firefighters and Emergency Medical Services Personnel 
in Saveh, Iran. Armoon B. New Solut. 2024 Aug;34(2):120-132. doi: 10.1177/10482911241258256. Epub 2024 Jul 25.. 
https://doi.org/10.1177/10482911241258256  

The Performance of ChatGPT-4 and Gemini Ultra 1.0 for Quality Assurance Review in Emergency Medical Services 
Chest Pain Calls. Brant-Zawadzki G. Prehosp Emerg Care. 2024 Jul 22:1-8. doi: 10.1080/10903127.2024.2376757. 
Online ahead of print.. https://doi.org/10.1080/10903127.2024.2376757  

The Role of Integrated Air Transport System in Managing Patients with Abdominal Aortic Aneurysm Rupture. 
Hafeez MS. Eur J Vasc Endovasc Surg. 2024 Aug;68(2):201-209. doi: 10.1016/j.ejvs.2024.02.033. Epub 2024 Feb 24.. 
https://doi.org/10.1016/j.ejvs.2024.02.033  

Effect of skill-based educational training for ambulance personnel on neonatal transport for newborn care in 
coastal South India - a single arm intervention study. Kalyan S. F1000Res. 2024 Jul 8;13:767. doi: 10.12688/f1000re-
search.150058.1. eCollection 2024.. https://doi.org/10.12688/f1000research.150058.1  

A comparison between intraosseous and intravenous access in patients with out-of-hospital cardiac arrest: A retro-
spective cohort study. Lee AF. Am J Emerg Med. 2024 Jun;80:162-167. doi: 10.1016/j.ajem.2024.04.009. Epub 2024 
Apr 9.. https://doi.org/10.1016/j.ajem.2024.04.009  

Prehospital Cardiac Ultrasound to Confirm Mechanical Capture in Emergency Transcutaneous Pacing: A Case 
Report. Hill MA. Air Med J. 2024 Jul-Aug;43(4):357-359. doi: 10.1016/j.amj.2024.03.014. Epub 2024 Apr 17.. https://
doi.org/10.1016/j.amj.2024.03.014  

Machine learning in the prediction of massive transfusion in trauma: a retrospective analysis as a proof-of-concept. 
Nikouline A. Eur J Trauma Emerg Surg. 2024 Jun;50(3):1073-1081. doi: 10.1007/s00068-023-02423-5. Epub 2024 Jan 
24.. https://doi.org/10.1007/s00068-023-02423-5  

Alfentanil for Pain Relief in a Swedish Emergency Medical Service - An Eleven-Year Follow-up on Safety and Effect. 
Wennberg P. Prehosp Emerg Care. 2024 Jun 12:1-6. doi: 10.1080/10903127.2024.2363509. Online ahead of print.. 
https://doi.org/10.1080/10903127.2024.2363509  

Interplay between gender and pollution on the prognosis of resuscitated out-of-hospital cardiac arrest. Sielski J. 
Minerva Med. 2024 Jul 17. doi: 10.23736/S0026-4806.24.09438-2. Online ahead of print.. https://doi.org/10.23736/
S0026-4806.24.09438-2  

A Review of 75th Ranger Regiment Battle-Injured Fatalities Incurred During Combat Operations From 2001 to 
2021. Moore CH. Mil Med. 2024 Jul 3;189(7-8):1728-1737. doi: 10.1093/milmed/usad331.. https://doi.org/10.1093/
milmed/usad331  

A systematic review of post-traumatic growth in ambulance personnel: facilitators and prevalence rates. Abdo M. Br 
Paramed J. 2024 Jun 1;9(1):34-46. doi: 10.29045/14784726.2024.6.9.1.34.. https://doi.org/10.29045/14784726.2024.6.9.
1.34  

Non-invasive versus arterial pressure monitoring in the pre-hospital critical care environment: a paired comparison 
of concurrently recorded measurements. Perera Y. Scand J Trauma Resusc Emerg Med. 2024 Aug 27;32(1):77. doi: 
10.1186/s13049-024-01240-y.. https://doi.org/10.1186/s13049-024-01240-y  

Shock index and shock index, pediatric age-adjusted as predictors of mortality in pediatric patients with trauma: 
A systematic review and meta-analysis. Yoon SH. PLoS One. 2024 Jul 18;19(7):e0307367. doi: 10.1371/journal.
pone.0307367. eCollection 2024.. https://doi.org/10.1371/journal.pone.0307367  

Pattern of admission, outcome and predictors of trauma patients visiting the surgical emergency department 
in comprehensive specialized hospital: a retrospective follow-up study. Zegeye RM. Ann Med Surg (Lond). 
2024 May 1;86(6):3281-3287. doi: 10.1097/MS9.0000000000002109. eCollection 2024 Jun.. https://doi.org/10.1097/
MS9.0000000000002109  

Causes of mortality in military working dog from traumatic injuries. Storer AP. Front Vet Sci. 2024 Jul 8;11:1360233. 
doi: 10.3389/fvets.2024.1360233. eCollection 2024.. https://doi.org/10.3389/fvets.2024.1360233  

Using ambulance surveillance data to characterise blood-borne viral infection histories among patients presenting 
with acute alcohol and other drug-related harms. Beard N. Emerg Med Australas. 2024 Aug;36(4):536-542. doi: 
10.1111/1742-6723.14394. Epub 2024 Feb 28.. https://doi.org/10.1111/1742-6723.14394  

Response to "Fixed dose ketamine for prehospital management of hyperactive delirium with severe agitation". 
Barik AK. Am J Emerg Med. 2024 Sep;83:132-133. doi: 10.1016/j.ajem.2024.06.005. Epub 2024 Jun 8.. https://doi.
org/10.1016/j.ajem.2024.06.005  

Ambulance staff's ways of understanding health care encounters in stigmatized neighborhoods - A phenomeno-
graphic study. Björklund S. Int Emerg Nurs. 2024 Jun;74:101451. doi: 10.1016/j.ienj.2024.101451. Epub 2024 Apr 24.. 
https://doi.org/10.1016/j.ienj.2024.101451  
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TXA combined with whole blood transfusion in trauma patients does not increase the risk of VTE but shock index 
does. Myers JC. Am J Surg. 2024 Aug 28;238:115931. doi: 10.1016/j.amjsurg.2024.115931. Online ahead of print.. 
https://doi.org/10.1016/j.amjsurg.2024.115931  

FAST4D-A New Score to Reduce Missed Strokes in Emergency Medical Service: A Prospective, Multicentric Ob-
servational Proof-of-Concept Trial. Claudi C. J Clin Med. 2024 Aug 25;13(17):5033. doi: 10.3390/jcm13175033.. 
https://doi.org/10.3390/jcm13175033  

The Nurse-Implemented Chronotherapeutic Bundle in Critically Ill Children, RESTORE Resilience (R2): Pilot 
Testing in a Two-Phase Cohort Study, 2017-2021. Curley MAQ. Pediatr Crit Care Med. 2024 Aug 12. doi: 10.1097/
PCC.0000000000003595. Online ahead of print.. https://doi.org/10.1097/PCC.0000000000003595  

Sociodemographic and work-related factors associated with psychological resilience in South African healthcare 
workers: a cross-sectional study. Mcizana T. BMC Health Serv Res. 2024 Aug 24;24(1):979. doi: 10.1186/s12913-024-
11430-0.. https://doi.org/10.1186/s12913-024-11430-0  

A Qualitative Analysis of Barriers to Evidence-Based Care in the Prehospital Management of Patients 
with Suspected Acute Coronary Syndrome. Winkler K. Prehosp Emerg Care. 2024 Jul 22:1-9. doi: 
10.1080/10903127.2024.2372817. Online ahead of print.. https://doi.org/10.1080/10903127.2024.2372817  

Cooling Modality Effectiveness and Mortality Associate With Prehospital Care of Exertional Heat Stroke Casualities. 
Anwar A. J Emerg Med. 2024 Jun;66(6):e736-e737. doi: 10.1016/j.jemermed.2024.02.007.. https://doi.org/10.1016/j.
jemermed.2024.02.007  

CPR-induced consciousness in out-of-hospital cardiac arrest patients in Western Australia: Case characteristics and 
CPR quality. Talikowska M. Resuscitation. 2024 Aug;201:110278. doi: 10.1016/j.resuscitation.2024.110278. Epub 
2024 Jun 14.. https://doi.org/10.1016/j.resuscitation.2024.110278  

Low-dose sufentanil does not affect tolerance to LBNP-induced central hypovolemia or blood pressure responses 
during the cold pressor test. Jarrard CP. Am J Physiol Regul Integr Comp Physiol. 2024 Aug 19. doi: 10.1152/ajp-
regu.00003.2024. Online ahead of print.. https://doi.org/10.1152/ajpregu.00003.2024  

"SafetyNet": Evaluation of a Recovery Coach and Paramedic Intervention Following Naloxone Resuscitation From an 
Opioid Overdose. Joseph D. Subst Use Addctn J. 2024 Aug 22:29767342241266412. doi: 10.1177/29767342241266412. 
Online ahead of print.. https://doi.org/10.1177/29767342241266412  

Association between defibrillation-to-adrenaline interval and short-term outcomes in patients with out-of-hospital 
cardiac arrest and an initial shockable rhythm. Kawakami S. Resusc Plus. 2024 May 1;18:100651. doi: 10.1016/j.
resplu.2024.100651. eCollection 2024 Jun.. https://doi.org/10.1016/j.resplu.2024.100651  

Associations of maternal lifestyle factors with inadequate pregnancy weight gain: findings from the baseline data of 
the LIMIT prospective cohort study. El Masri D. Eur J Nutr. 2024 Aug 21. doi: 10.1007/s00394-024-03473-0. Online 
ahead of print.. https://doi.org/10.1007/s00394-024-03473-0  

A Quality Improvement Initiative to Increase Confirmation of Prehospital Endotracheal Tube Place-
ment at Emergency Department Transfer of Care. Kwong JL. Prehosp Emerg Care. 2024 Jun 20:1-7. doi: 
10.1080/10903127.2024.2366401. Online ahead of print.. https://doi.org/10.1080/10903127.2024.2366401  

Progress of Resuscitative Endovascular Balloon Occlusion of the Aorta in prehospital emergency treatment for pel-
vic fracture. Gao X. Shock. 2024 Aug 6. doi: 10.1097/SHK.0000000000002444. Online ahead of print.. https://doi.
org/10.1097/SHK.0000000000002444  

Added predictive value of prehospital measurement of point-of-care lactate in an adult general EMS population 
in Sweden: a multi-centre observational study. Magnusson C. Scand J Trauma Resusc Emerg Med. 2024 Aug 
20;32(1):72. doi: 10.1186/s13049-024-01245-7.. https://doi.org/10.1186/s13049-024-01245-7  

Is the Calgary-Cambridge Model of consultation a suitable communication tool for students and newly qualified 
paramedics? A qualitative study. Hastings C. Br Paramed J. 2024 Jun 1;9(1):23-33. doi: 10.29045/14784726.2024.6.9.
1.23.. https://doi.org/10.29045/14784726.2024.6.9.1.23  

Response to letter: Fixed dose ketamine for prehospital management of hyperactive delirium with severe agitation. 
O'Brien MC. Am J Emerg Med. 2024 Sep;83:134-135. doi: 10.1016/j.ajem.2024.06.006. Epub 2024 Jun 13.. https://doi.
org/10.1016/j.ajem.2024.06.006  

State-Based Evaluation of the Workforce Pipeline from Paramedic Program Enrollment to Agency Affiliation. Powell 
JR. Prehosp Emerg Care. 2024 Jul 19:1-5. doi: 10.1080/10903127.2024.2371945. Online ahead of print.. https://doi.or
g/10.1080/10903127.2024.2371945  

The effect of ATLS/PHTLS spinal motion restriction protocol on the incidence of spinal cord injury, a nationwide 
database study. Kraai TW. Eur Spine J. 2024 Sep;33(9):3637-3644. doi: 10.1007/s00586-024-08421-4. Epub 2024 Aug 
9.. https://doi.org/10.1007/s00586-024-08421-4  

Prognosis of major trauma in patients older than 85 years admitted to the ICU, a registry-based study. Legros V. 
Eur J Trauma Emerg Surg. 2024 Jul 30. doi: 10.1007/s00068-024-02622-8. Online ahead of print.. https://doi.
org/10.1007/s00068-024-02622-8  

A randomized controlled trial evaluating the effects of nurse-led triage of 911 calls. Wilson KH. Nat Hum Behav. 
2024 Jul;8(7):1276-1284. doi: 10.1038/s41562-024-01889-6. Epub 2024 May 24.. https://doi.org/10.1038/s41562-024-
01889-6  

Incidence of Coagulopathy After Resuscitation at a Role 1 Facility: The Prehospital Trauma Registry Experience. 
Inman BL. J Spec Oper Med. 2024 Jun 25;24(2):61-66. doi: 10.55460/NDT8-BU2B.. https://doi.org/10.55460/NDT8-
BU2B  
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[Prehospital postcardiac-arrest-sedation and -care in the Federal Republic of Germany-a web-based survey of emer-
gency physicians]. Jansen G. Med Klin Intensivmed Notfmed. 2024 Jun;119(5):398-407. doi: 10.1007/s00063-023-
01056-1. Epub 2023 Sep 8.. https://doi.org/10.1007/s00063-023-01056-1  

A multiple criteria decision analysis to establish the use cases and candidate point of care tests to enter into a 
platform trial of multiple in vitro diagnostic point of care tests in the prehospital environment. Kirby K. NIHR 
Open Res. 2024 Jul 23;4:29. doi: 10.3310/nihropenres.13580.2. eCollection 2024.. https://doi.org/10.3310/nihropen-
res.13580.2  

A low-cost, DIY tourniquet simulator with built-in self-assessment for prehospital providers in Guatemala city. 
Jhunjhunwala R. World J Surg. 2024 Jun;48(6):1282-1289. doi: 10.1002/wjs.12158. Epub 2024 Mar 25.. https://doi.
org/10.1002/wjs.12158  

Evaluation of the prehospital administration of tranexamic acid for injured patients: a state-wide observational 
study with sex and age-disaggregated analysis. Girardello C. Emerg Med J. 2024 Jul 22;41(8):452-458. doi: 10.1136/
emermed-2023-213806.. https://doi.org/10.1136/emermed-2023-213806  

Social support utilization's effect on post-traumatic stress symptoms: a Danish cross-sectional study of 383 ambu-
lance personnel. Melander P. Front Psychiatry. 2024 Jul 31;15:1425254. doi: 10.3389/fpsyt.2024.1425254. eCollection 
2024.. https://doi.org/10.3389/fpsyt.2024.1425254  

Study on the Length of Smoke Backlayering of Double-Source Fire in Tunnels. Liang Z. ACS Omega. 2024 Jun 
26;9(27):29529-29536. doi: 10.1021/acsomega.4c01425. eCollection 2024 Jul 9.. https://doi.org/10.1021/acsome-
ga.4c01425  

Field trauma triage criteria associated with need for dedicated trauma center care: a single-center retrospective 
cohort study. Gold-Bersani D. CJEM. 2024 Jul;26(7):499-506. doi: 10.1007/s43678-024-00722-3. Epub 2024 May 29.. 
https://doi.org/10.1007/s43678-024-00722-3  

Economic evaluation of the "paramedics and palliative care: bringing vital services to Canadians" program com-
pared to the status quo. Tarride JE. CJEM. 2024 Sep;26(9):671-680. doi: 10.1007/s43678-024-00738-9. Epub 2024 Jul 
31.. https://doi.org/10.1007/s43678-024-00738-9  

Heightened mortality risk after a non-fatal opioid overdose: Risk factors for mortality in the week following emer-
gency treatment. Eide D. Addiction. 2024 Aug 26. doi: 10.1111/add.16632. Online ahead of print.. https://doi.
org/10.1111/add.16632  

Prevalence of classic and non-classic pain sites of coronary artery disease: a cross-sectional study. Abdullatef M. 
BMC Cardiovasc Disord. 2024 Aug 24;24(1):445. doi: 10.1186/s12872-024-04127-z.. https://doi.org/10.1186/s12872-
024-04127-z  

An Analysis of Tube Thoracostomy in Combat Implications for Improved Prehospital Recognition and Treatment. 
Fisher AD. J Spec Oper Med. 2024 Jun 25;24(2):17-21. doi: 10.55460/RAZM-U139.. https://doi.org/10.55460/
RAZM-U139  

Beyond individual factors: a critical ethnographic account of urban residential fire risks, experiences, and respons-
es in single-room occupancy (SRO) housing. Liao C. BMC Public Health. 2024 Aug 28;24(1):2343. doi: 10.1186/
s12889-024-19866-z.. https://doi.org/10.1186/s12889-024-19866-z  

[A vocation for life on land, sea and air - health assessment of ambulance workers]. Sánta E. Orv Hetil. 2024 Jun 
9;165(23):900-907. doi: 10.1556/650.2024.33063. Print 2024 Jun 9.. https://doi.org/10.1556/650.2024.33063  

Mode of Transport and Patient Status Upon Arrival at a Tertiary Pediatric Emergency Department in a Develop-
ing Country: A Prospective Observational Study. Antony J. Cureus. 2024 Aug 28;16(8):e68067. doi: 10.7759/cu-
reus.68067. eCollection 2024 Aug.. https://doi.org/10.7759/cureus.68067  

Incidence, risk factors, and impact of post-return of spontaneous circulation events in patients with out-of-hospital 
cardiac arrest: A population-based study in Tokyo, Japan. Shibahashi K. Resuscitation. 2024 Sep;202:110303. doi: 
10.1016/j.resuscitation.2024.110303. Epub 2024 Jul 6.. https://doi.org/10.1016/j.resuscitation.2024.110303  

Building bridges to outpatient treatment services for post-overdose care via paramedic buprenorphine field initia-
tion. Belden C 1st. J Subst Use Addict Treat. 2024 Jul;162:209364. doi: 10.1016/j.josat.2024.209364. Epub 2024 Apr 
16.. https://doi.org/10.1016/j.josat.2024.209364  

Intelligent alert system for predicting invasive mechanical ventilation needs via noninvasive parameters: employ-
ing an integrated machine learning method with integration of multicenter databases. Zhang G. Med Biol Eng 
Comput. 2024 Jun 11. doi: 10.1007/s11517-024-03143-7. Online ahead of print.. https://doi.org/10.1007/s11517-024-
03143-7  

Letter to the editor in response to "Does a prehospital applied pelvic binder improve patient survival?". Pallavicini 
P. Injury. 2024 Jun;55(6):111576. doi: 10.1016/j.injury.2024.111576. Epub 2024 Apr 16.. https://doi.org/10.1016/j.
injury.2024.111576  

Evaluating the effectiveness of the maximum permitted dose of midazolam in seizure termination: Insights from 
New South Wales, Australia. Fouche PF. Emerg Med Australas. 2024 Jun 3. doi: 10.1111/1742-6723.14432. Online 
ahead of print.. https://doi.org/10.1111/1742-6723.14432  

Are we missing an opportunity? Prehospital delay in patients with acute ischemic stroke and known atrial fibril-
lation. Magriço M. Rev Port Cardiol. 2024 Jun;43(6):321-325. doi: 10.1016/j.repc.2023.11.005. Epub 2024 Feb 21.. 
https://doi.org/10.1016/j.repc.2023.11.005  
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Designing the Prolonged Field Care Kit (PFAK) to Address the Logistical Challenges of Future Combat Casualty 
Care. Dawood ZS. Mil Med. 2024 Aug 19;189(Supplement_3):366-372. doi: 10.1093/milmed/usae132.. https://doi.
org/10.1093/milmed/usae132  

Ventilation during cardiopulmonary resuscitation with mechanical chest compressions: How often are two insuffla-
tions being given during the 3-second ventilation pauses?. Doeleman LC. Resuscitation. 2024 Jun;199:110234. doi: 
10.1016/j.resuscitation.2024.110234. Epub 2024 May 7.. https://doi.org/10.1016/j.resuscitation.2024.110234  

Remote Monitoring, AI, Machine Learning and Mobile Ultrasound Integration upon 5G Internet in the Prehospital 
Care to Support the Golden Hour Principle and Optimize Outcomes in Severe Trauma and Emergency Surgery. 
Mammas CS. Stud Health Technol Inform. 2024 Aug 22;316:1807-1811. doi: 10.3233/SHTI240782.. https://doi.
org/10.3233/SHTI240782  

Increased survival for resuscitated Utstein-comparator group patients conveyed directly to cardiac arrest centres 
in a large rural and suburban population in England. Price J. Resuscitation. 2024 Aug;201:110280. doi: 10.1016/j.
resuscitation.2024.110280. Epub 2024 Jun 14.. https://doi.org/10.1016/j.resuscitation.2024.110280  

Enhancing Patient Safety in Prehospital Environment: Analyzing Patient Perspectives on Non-Transport Decisions 
With Natural Language Processing and Machine Learning. Farhat H. J Patient Saf. 2024 Aug 1;20(5):330-339. doi: 
10.1097/PTS.0000000000001228. Epub 2024 Mar 23.. https://doi.org/10.1097/PTS.0000000000001228  

Key performance indicators and benchmarks in MCI prehospital response using technological tools: a qualitative 
study assessing the perception of practitioners and tool developers. Lamine H. Eur J Trauma Emerg Surg. 2024 
Aug 22. doi: 10.1007/s00068-024-02627-3. Online ahead of print.. https://doi.org/10.1007/s00068-024-02627-3  

Committee on Tactical Combat Casualty Care (CoTCCC) Position Statement on Prolonged Casualty Care (PCC): 01 
May 2024. Remley MA. J Spec Oper Med. 2024 Jun 25;24(2):111-113. doi: 10.55460/RWAU-AVBM.. https://doi.
org/10.55460/RWAU-AVBM  

Effect of cardiopulmonary resuscitation training for layperson bystanders on outcomes of out-of-hospital cardiac ar-
rest: A prospective multicenter observational study. Tabata R. Resuscitation. 2024 Aug;201:110314. doi: 10.1016/j.
resuscitation.2024.110314. Epub 2024 Jul 9.. https://doi.org/10.1016/j.resuscitation.2024.110314  

Invited commentary: A low-cost, DIY tourniquet simulator with built-in self-assessment for prehospital providers 
in Guatemala City. Rossiter N. World J Surg. 2024 Jun;48(6):1290-1291. doi: 10.1002/wjs.12196. Epub 2024 May 20.. 
https://doi.org/10.1002/wjs.12196  

Combined effect of intermittent hemostasis and a modified external hemorrhage control device in a lethal swine 
model. Zhang HY. Heliyon. 2024 Aug 30;10(17):e37017. doi: 10.1016/j.heliyon.2024.e37017. eCollection 2024 Sep 15.. 
https://doi.org/10.1016/j.heliyon.2024.e37017  

"In the wilderness…dealing with difficult situations": Knowledge exchange with care home staff in England on 
managing seizures and epilepsy - An initial exploration. Morris B. Epilepsy Behav. 2024 Sep;158:109936. doi: 
10.1016/j.yebeh.2024.109936. Epub 2024 Jul 5.. https://doi.org/10.1016/j.yebeh.2024.109936  

Systematic Review and Meta-Analysis of Prehospital Machine Learning Scores as Screening Tools for Early De-
tection of Large Vessel Occlusion in Patients With Suspected Stroke. Alobaida M. J Am Heart Assoc. 2024 Jun 
18;13(12):e033298. doi: 10.1161/JAHA.123.033298. Epub 2024 Jun 14.. https://doi.org/10.1161/JAHA.123.033298  

The National Ambulance Service of Ghana: Changes in capacity and utilization over 20 years. Zakariah AN. Afr J 
Emerg Med. 2024 Sep;14(3):172-178. doi: 10.1016/j.afjem.2024.06.008. Epub 2024 Jul 5.. https://doi.org/10.1016/j.
afjem.2024.06.008  

Psychometric Analysis of the Spanish-Language Version of the Instrument for the Evaluation of Handovers in Crit-
ically Ill Patients in Urgent and Emergency Care Settings. Tortosa-Alted R. J Clin Med. 2024 Jun 28;13(13):3802. 
doi: 10.3390/jcm13133802.. https://doi.org/10.3390/jcm13133802  

Prehospital transfusion in paediatric trauma can improve patient outcomes: further research and collaboration is 
needed to increase availability and appropriate application. Nwankiti K. Evid Based Nurs. 2024 Jun 20;27(3):96. 
doi: 10.1136/ebnurs-2023-103818.. https://doi.org/10.1136/ebnurs-2023-103818  

[Expert consensus on key indicators for quality control in trauma medicine center]. Huang W. Beijing Da Xue Xue 
Bao Yi Xue Ban. 2024 Jun 18;56(3):551-555. doi: 10.19723/j.issn.1671-167X.2024.03.025.. https://doi.org/10.19723/j.
issn.1671-167X.2024.03.025  

Hand hygiene practice compliance among healthcare workers in a tertiary healthcare hospital in Kathmandu, Nepal. 
Duwal S. PLOS Glob Public Health. 2024 Aug 23;4(8):e0003322. doi: 10.1371/journal.pgph.0003322. eCollection 
2024.. https://doi.org/10.1371/journal.pgph.0003322  

Resuscitative endovascular balloon occlusion of the aorta: A novel approach for treating amniotic fluid embolism 
with disseminated intravascular coagulopathy-A report of two cases. Ryu T. J Obstet Gynaecol Res. 2024 Jun 25. 
doi: 10.1111/jog.16007. Online ahead of print.. https://doi.org/10.1111/jog.16007  

The predictive value of four traumatic hemorrhage scores for early massive blood transfusion in trauma patients in 
the pre-hospital setting. Li R. Eur J Trauma Emerg Surg. 2024 Jun;50(3):967-973. doi: 10.1007/s00068-023-02412-8. 
Epub 2023 Dec 18.. https://doi.org/10.1007/s00068-023-02412-8  

Usefulness of Prehospital 12-Lead Electrocardiography System in ST-Segment Elevation Myocardial Infarction 
Patients in Oita　- Comparison Between Urban and Rural Areas, Weekday Daytime and Weekday Nighttime/
Holidays. Yufu K. Circ J. 2024 Jul 25;88(8):1293-1301. doi: 10.1253/circj.CJ-23-0365. Epub 2023 Aug 22.. https://doi.
org/10.1253/circj.CJ-23-0365  
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Cardiac arrest and cardiopulmonary resuscitation outcome reports: 2024 update of the Utstein Out-of-Hospital 
Cardiac Arrest Registry template. Grasner JT. Resuscitation. 2024 Aug;201:110288. doi: 10.1016/j.resuscita-
tion.2024.110288. Epub 2024 Jul 24.. https://doi.org/10.1016/j.resuscitation.2024.110288  

A fatal snakebite envenomation due to King cobra (Ophiophagus hannah) in the Eastern Visayas, Philippines. Arrie-
ta R. Toxicon. 2024 Jun;244:107751. doi: 10.1016/j.toxicon.2024.107751. Epub 2024 May 8.. https://doi.org/10.1016/j.
toxicon.2024.107751  

Long-Term Outcomes of Cricothyroidotomy Versus Endotracheal Intubation in Military Personnel: A Retrospective 
Comparative Analysis Cohort Study. Tsur N. J Surg Res. 2024 Aug;300:416-424. doi: 10.1016/j.jss.2024.05.015. Epub 
2024 Jun 7.. https://doi.org/10.1016/j.jss.2024.05.015  

Characterization of adverse events in injured patients at risk of hemorrhagic shock: a secondary analysis of three 
harmonized prehospital randomized clinical trials. Lorence JM. Trauma Surg Acute Care Open. 2024 Jun 
25;9(1):e001465. doi: 10.1136/tsaco-2024-001465. eCollection 2024.. https://doi.org/10.1136/tsaco-2024-001465  

Sex-Based Analysis of Treatment, Time Metrics, and Outcomes in Acute Ischemic Stroke Patients Treated in the 
Netherlands. Exalto LG. Cerebrovasc Dis. 2024 Jul 22:1-7. doi: 10.1159/000540224. Online ahead of print.. https://
doi.org/10.1159/000540224  

Ultrasound guided arterial access for combat medics: A blinded proof-of-concept study using echogenic needles. 
van de Voort JC. J Vasc Access. 2024 Jun 2:11297298241256171. doi: 10.1177/11297298241256171. Online ahead of 
print.. https://doi.org/10.1177/11297298241256171  

Journal Club: Prehospital Detection of Large Vessel Occlusion Stroke With Electroencephalography: Re-
sults of the ELECTRA-STROKE Study. Peycheva M. Neurology. 2024 Jul 23;103(2):e209587. doi: 10.1212/
WNL.0000000000209587. Epub 2024 Jun 13.. https://doi.org/10.1212/WNL.0000000000209587  

Exploring aortic morphology and determining variable-distance insertion lengths for fluoroscopy-free resuscitative 
endovascular balloon occlusion of the aorta (REBOA). van de Voort JC. World J Emerg Surg. 2024 Aug 31;19(1):29. 
doi: 10.1186/s13017-024-00557-4.. https://doi.org/10.1186/s13017-024-00557-4  

The association of intravenous vs. humeral-intraosseous vascular access with patient outcomes in adult out-of-hos-
pital cardiac arrests. Brebner C. Resuscitation. 2024 Sep;202:110360. doi: 10.1016/j.resuscitation.2024.110360. Epub 
2024 Aug 16.. https://doi.org/10.1016/j.resuscitation.2024.110360  

Efficacy and Adverse Effects of IV Morphine for Burn Pain Management in the Emergency Department: An Obser-
vational Study. Coletta F. Pain Ther. 2024 Aug;13(4):857-864. doi: 10.1007/s40122-024-00595-5. Epub 2024 May 25.. 
https://doi.org/10.1007/s40122-024-00595-5  

CALL TO ECLS-Acronym for Reporting Patients for Extracorporeal Cardiopulmonary Resuscitation Procedure from 
Prehospital Setting to Destination Centers. Sanak T. Healthcare (Basel). 2024 Aug 13;12(16):1613. doi: 10.3390/
healthcare12161613.. https://doi.org/10.3390/healthcare12161613  

Primary care doctors in acute call-outs to severe trauma incidents in Norway - variations by rural-urban settings 
and time factors. Myklevoll KR. BMC Emerg Med. 2024 Jun 26;24(1):107. doi: 10.1186/s12873-024-01027-5.. https://
doi.org/10.1186/s12873-024-01027-5  

The pelvic vascular injury score (P-VIS): a prehospital instrument to detect significant vascular injury in pelvic frac-
tures. Spering C. Eur J Trauma Emerg Surg. 2024 Jun;50(3):925-935. doi: 10.1007/s00068-023-02374-x. Epub 2023 
Oct 23.. https://doi.org/10.1007/s00068-023-02374-x  

Facilitating interprofessional learning: experiences of using a digital activity for training handover of critically ill 
patients between a primary health care centre and ambulance services - a qualitative study. Helen C. BMJ Open. 
2024 Jun 21;14(6):e083585. doi: 10.1136/bmjopen-2023-083585.. https://doi.org/10.1136/bmjopen-2023-083585  

Care Under Pressure 2: a realist synthesis of causes and interventions to mitigate psychological ill health in nurses, 
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tracheal Intubation, as Assessed by Expert Paramedic Instructors. Roach VA. Mil Med. 2024 Aug 19;189(Supple-
ment_3):702-709. doi: 10.1093/milmed/usae234.. https://doi.org/10.1093/milmed/usae234  

Inflammatory response after prehospital high-dose glucocorticoid to patients resuscitated from out-of-hospital car-
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Comparison of Interfacility Transfer of Critically Ill Pediatric Patients by Helicopter Versus Ground Ambulance in 
a Remote and Rural Domain. Peeracheir S. Air Med J. 2024 Sep-Oct;43(5):433-439. doi: 10.1016/j.amj.2024.06.005. 
Epub 2024 Jul 6.. https://doi.org/10.1016/j.amj.2024.06.005  

Developing feasible person-centred care alternatives to emergency department responses for adults with epilepsy: a 
discrete choice analysis mixed-methods study. Noble AJ. Health Soc Care Deliv Res. 2024 Aug;12(24):1-158. doi: 
10.3310/HKQW4129.. https://doi.org/10.3310/HKQW4129  

Bridging the Gap From Rural Trauma to Rural Healthcare: Fire Department Education Sessions. Smith K. S D Med. 
2024 Aug;77(suppl 8):s23..  

Job burnout in a sample of Polish paramedics - role of work experience, age and health behaviours. Chmielewski J. 
Ann Agric Environ Med. 2024 Sep 25;31(3):395-400. doi: 10.26444/aaem/191526. Epub 2024 Aug 2.. https://doi.
org/10.26444/aaem/191526  

The effect of modified team-based learning method on the knowledge and skills of medical emergency personnel: 
a clinical trial. Alilu L. Ann Med Surg (Lond). 2024 Jun 4;86(8):4505-4511. doi: 10.1097/MS9.0000000000002219. 
eCollection 2024 Aug.. https://doi.org/10.1097/MS9.0000000000002219  

Clinical practice guidelines on the management of status epilepticus in adults: A systematic review. Vignatelli L. 
Epilepsia. 2024 Jun;65(6):1512-1530. doi: 10.1111/epi.17982. Epub 2024 Apr 12.. https://doi.org/10.1111/epi.17982  

Management of Ischemic Stroke in a Tertiary Care Hospital in Khyber Pakhtunkhwa: Existing Status and Prospec-
tive Opportunities. Mehmood Z. Cureus. 2024 Jun 25;16(6):e63094. doi: 10.7759/cureus.63094. eCollection 2024 
Jun.. https://doi.org/10.7759/cureus.63094  

Factors which can delay the ambulance response. Mukhida S. J Family Med Prim Care. 2024 Aug;13(8):3465-3466. 
doi: 10.4103/jfmpc.jfmpc_401_24. Epub 2024 Jul 26.. https://doi.org/10.4103/jfmpc.jfmpc_401_24  

Identifying Subgroups with Differential Responses to Amiodarone among Cardiac Arrest Patients with a Shockable 
Rhythm at Hospital Arrival using the Machine Learning Approach. Emoto R. Rev Cardiovasc Med. 2024 Jul 
22;25(7):268. doi: 10.31083/j.rcm2507268. eCollection 2024 Jul.. https://doi.org/10.31083/j.rcm2507268  

Falls from Trees in Coastal Karnataka: A Neglected Cause of Polytrauma in Lower-Middle-Income Countries of Sim-
ilar Agroforestry. Marc Sirur F. J Agromedicine. 2024 Jul;29(3):321-332. doi: 10.1080/1059924X.2023.2293833. Epub 
2023 Dec 21.. https://doi.org/10.1080/1059924X.2023.2293833  

Temporal Delays in the Management of Traumatic Brain Injury: A Comparative Meta-Analysis of Global Litera-
ture. Shakir M. World Neurosurg. 2024 Aug;188:185-198.e10. doi: 10.1016/j.wneu.2024.05.064. Epub 2024 May 16.. 
https://doi.org/10.1016/j.wneu.2024.05.064  

Bridging Gaps: A Quality Improvement Project for the Continuing Medical Education on Stick (CMES) Pro-
gram. Pelletier J. Cureus. 2024 Jun 18;16(6):e62657. doi: 10.7759/cureus.62657. eCollection 2024 Jun.. https://doi.
org/10.7759/cureus.62657  

Temporal Trends in End-Tidal Capnography and Outcomes in Out-of-Hospital Cardiac Arrest: A Secondary Analy-
sis of a Randomized Clinical Trial. Nassal MMJ. JAMA Netw Open. 2024 Jul 1;7(7):e2419274. doi: 10.1001/jama-
networkopen.2024.19274.. https://doi.org/10.1001/jamanetworkopen.2024.19274  

Nurses under fire: Insights from testimonies of community nurses and midwives in nonhospital settings in the 
southern Israel conflict zone. Segev R. Res Nurs Health. 2024 Oct;47(5):513-521. doi: 10.1002/nur.22402. Epub 2024 
Jun 5.. https://doi.org/10.1002/nur.22402  

A protocol for the ERICA-ARREST feasibility study of Emergency Resuscitative Endovascular Balloon occlusion 
of the Aorta in Out-of-Hospital Cardiac Arrest. Aziz S. Resusc Plus. 2024 Jun 13;19:100688. doi: 10.1016/j.resp-
lu.2024.100688. eCollection 2024 Sep.. https://doi.org/10.1016/j.resplu.2024.100688  

The ethics of overriding patient refusals during 5150s and other involuntary psychiatric holds. Quan A. Bioethics. 
2024 Oct;38(8):667-673. doi: 10.1111/bioe.13331. Epub 2024 Jul 11.. https://doi.org/10.1111/bioe.13331  

Attitude and Behavior of Road Users Responding to EMS Ambulances in Developing Countries: a Cross-sectional 
Study. Alwidyan MT. Arch Acad Emerg Med. 2024 Jul 20;12(1):e57. doi: 10.22037/aaem.v12i1.2262. eCollection 
2024.. https://doi.org/10.22037/aaem.v12i1.2262  

The Impact of Location and Asset Type on the Success of Advanced Airway Management in a Critical Care Trans-
port Environment. Li W. Air Med J. 2024 Sep-Oct;43(5):416-420. doi: 10.1016/j.amj.2024.06.001. Epub 2024 Jun 27.. 
https://doi.org/10.1016/j.amj.2024.06.001  

Assessing the Effectiveness of Automatic Speech Recognition Technology in Emergency Medicine Settings: A Com-
parative Study of Four AI-powered Engines. Luo X. Res Sq [Preprint]. 2024 Aug 17:rs.3.rs-4727659. doi: 10.21203/
rs.3.rs-4727659/v1.. https://doi.org/10.21203/rs.3.rs-4727659/v1  

Advancing stroke diagnosis and management through nuclear medicine: a systematic review of clinical trials. 
Azhari HF. Front Med (Lausanne). 2024 Aug 19;11:1425965. doi: 10.3389/fmed.2024.1425965. eCollection 2024.. 
https://doi.org/10.3389/fmed.2024.1425965  

Status epilepticus in Auckland, New Zealand: Treatment patterns and determinants of outcome in a prospective 
population-based cohort. Fong MWK. Epilepsia. 2024 Jun;65(6):1605-1619. doi: 10.1111/epi.17975. Epub 2024 Apr 
18.. https://doi.org/10.1111/epi.17975  

Is mechanism of injury associated with outcome in spinal trauma? An observational cohort study from Tanzania. 
Ikwuegbuenyi CA. PLoS One. 2024 Jul 18;19(7):e0306577. doi: 10.1371/journal.pone.0306577. eCollection 2024.. 
https://doi.org/10.1371/journal.pone.0306577  
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Impact of COVID-19 Pandemic on Health and Life Emergencies Resulting from Illness Cases and Injuries-A Prelim-
inary Study. Mitura KM. J Clin Med. 2024 Jun 18;13(12):3552. doi: 10.3390/jcm13123552.. https://doi.org/10.3390/
jcm13123552  

Prospective evaluation of the relationship between cognition and recovery outcomes after cardiac arrest. Blennow 
Nordström E. Resuscitation. 2024 Sep;202:110343. doi: 10.1016/j.resuscitation.2024.110343. Epub 2024 Jul 31.. 
https://doi.org/10.1016/j.resuscitation.2024.110343  

Prehospital management of functional neurological disorder. Larcombe P. Emerg Med Australas. 2024 Aug 27. doi: 
10.1111/1742-6723.14491. Online ahead of print.. https://doi.org/10.1111/1742-6723.14491  

Transport of Patients With High-Consequence Infectious Diseases: Development of European Capacity in Norway. 
Brantsæter AB. Health Secur. 2024 Sep;22(S1):S76-S85. doi: 10.1089/hs.2023.0153. Epub 2024 Aug 13.. https://doi.
org/10.1089/hs.2023.0153  

Correction: 'Facilitating interprofessional learning: experiences of using a digital activity for training handover of 
critically ill patients between a primary health care centre and ambulance services - a qualitative study'. . BMJ 
Open. 2024 Aug 13;14(8):e083585corr1. doi: 10.1136/bmjopen-2023-083585corr1.. https://doi.org/10.1136/bmjop-
en-2023-083585corr1  

[Correction: Regional Anaesthesia in the Prehospital Setting]. Gaik C. Anasthesiol Intensivmed Notfallmed Schmer-
zther. 2024 Aug 23. doi: 10.1055/a-2376-5704. Online ahead of print.. https://doi.org/10.1055/a-2376-5704  

Au secours les urgences débordent !. Carron PN. Rev Med Suisse. 2024 Aug 21;20(883):1387-1388. doi: 10.53738/
REVMED.2024.20.883.1387.. https://doi.org/10.53738/REVMED.2024.20.883.1387  

Detecting Intrathoracic Airway Closure during Prehospital Cardiopulmonary Resuscitation Using Quasi-Static Pres-
sure-Volume Curves: A Pilot Study. Vanwulpen M. J Clin Med. 2024 Jul 22;13(14):4274. doi: 10.3390/jcm13144274.. 
https://doi.org/10.3390/jcm13144274  

The future of prehospital whole blood transfusion in Canadian trauma care. Dion PM. CJEM. 2024 Aug 6. doi: 
10.1007/s43678-024-00756-7. Online ahead of print.. https://doi.org/10.1007/s43678-024-00756-7  

EMS medical director compensation in North Carolina. Mauro Z. Am J Emerg Med. 2024 Aug;82:194-196. doi: 
10.1016/j.ajem.2024.06.021. Epub 2024 Jun 15.. https://doi.org/10.1016/j.ajem.2024.06.021  

Stopping the bleed when tourniquets cannot: a technique for Foley catheter balloon compression in trauma. Zinco 
A. Eur J Trauma Emerg Surg. 2024 Aug 7. doi: 10.1007/s00068-024-02522-x. Online ahead of print.. https://doi.
org/10.1007/s00068-024-02522-x  

Addressing the research deficiencies in selective brain cooling methods in prehospital care for stroke patients. 
Rehman K. Brain Circ. 2024 Jun 26;10(2):188-189. doi: 10.4103/bc.bc_90_23. eCollection 2024 Apr-Jun.. https://doi.
org/10.4103/bc.bc_90_23  

The Epidemiology of Out-of-Hospital Pediatric Airway Management in the 2019 ESO Data Collaborative. Hanlin ER. 
Prehosp Emerg Care. 2024 Aug 15:1-6. doi: 10.1080/10903127.2024.2383967. Online ahead of print.. https://doi.org/
10.1080/10903127.2024.2383967  

Resuscitation of out-of-hospital cardiac arrest victims in Austria's largest helicopter emergency medical service: A 
retrospective cohort study. Baumkirchner JM. Resusc Plus. 2024 Jun 5;19:100678. doi: 10.1016/j.resplu.2024.100678. 
eCollection 2024 Sep.. https://doi.org/10.1016/j.resplu.2024.100678  

Impact of Bystander Cardiopulmonary Resuscitation on Out-of-Hospital Cardiac Arrest Outcome in Vietnam. Xuan 
Dao C. West J Emerg Med. 2024 Jul;25(4):507-520. doi: 10.5811/westjem.18413.. https://doi.org/10.5811/west-
jem.18413  

Cardiac Arrest and Cardiopulmonary Resuscitation Outcome Reports: 2024 Update of the Utstein Out-of-Hos-
pital Cardiac Arrest Registry Template. Bray JE. Circulation. 2024 Aug 27;150(9):e203-e223. doi: 10.1161/
CIR.0000000000001243. Epub 2024 Jul 24.. https://doi.org/10.1161/CIR.0000000000001243  

Virtual emergency care in Victoria: Stakeholder perspectives of strengths, weaknesses, and barriers and facilitators 
of service scale-up. Pu D. Australas Emerg Care. 2024 Jun;27(2):102-108. doi: 10.1016/j.auec.2023.10.001. Epub 2023 
Oct 16.. https://doi.org/10.1016/j.auec.2023.10.001  

Rescue equipment should include portable medical imaging systems. Seghier ML. Sci Bull (Beijing). 2024 Jun 
30;69(12):1819-1822. doi: 10.1016/j.scib.2024.04.066. Epub 2024 May 3.. https://doi.org/10.1016/j.scib.2024.04.066  

Incomplete prehospital documentation for Out-of-Hospital Cardiac Arrest (OHCA) in the United States. Shekhar 
AC. Resusc Plus. 2024 Aug 29;20:100753. doi: 10.1016/j.resplu.2024.100753. eCollection 2024 Dec.. https://doi.
org/10.1016/j.resplu.2024.100753  

Hyperventilation During Manual Ventilation Can Be Reduced Using a Novel Ventilator but Not With Education 
Interventions. Trent AR. Mil Med. 2024 Jul 3;189(7-8):e1393-e1396. doi: 10.1093/milmed/usae030.. https://doi.
org/10.1093/milmed/usae030  

A Modern Diagnostic Procedure-The Introduction of Point-of-Care Ultrasound in Romanian Emergency Physicians' 
Daily Routine. Bouros GC. Clin Pract. 2024 Jun 14;14(3):1137-1148. doi: 10.3390/clinpract14030090.. https://doi.
org/10.3390/clinpract14030090  

Prehospital transfusion of labile blood product using intraosseous perfusion with multi-lumen extender: Why not?. 
Aloird J. Transfusion. 2024 Jul 25. doi: 10.1111/trf.17964. Online ahead of print.. https://doi.org/10.1111/trf.17964  

Prehospital SALAD Airway Technique in an Adolescent with Penetrating Trauma Case Report. Guillote CP. Prehosp 
Emerg Care. 2024 Jul 1:1-5. doi: 10.1080/10903127.2024.2360688. Online ahead of print.. https://doi.org/10.1080/10
903127.2024.2360688  
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"When you're hurt and you need serious help you call 999." Educating children about emergency services and appro-
priate use of 999: An evaluation study of the Blue Light Hub app. Paine AL. BMJ Open. 2024 Jun 10;14(6):e079214. 
doi: 10.1136/bmjopen-2023-079214.. https://doi.org/10.1136/bmjopen-2023-079214  

Identifying and validating perceived workload metrics for emergency medical services. Ercolani J. Appl Ergon. 2024 
Jul;118:104270. doi: 10.1016/j.apergo.2024.104270. Epub 2024 Mar 21.. https://doi.org/10.1016/j.apergo.2024.104270  

Missing data in emergency care: a pitfall in the interpretation of analysis and research based on electronic patient 
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The transition of patient care: Exploring the outcomes of prehospital to hospital patient handover practices and 
healthcare provider education. Muller G. Afr J Emerg Med. 2024 Sep;14(3):212-217. doi: 10.1016/j.afjem.2024.07.002. 
Epub 2024 Aug 6.. https://doi.org/10.1016/j.afjem.2024.07.002  

Telephone advice on first aid in hypoglycemia: Developing an evidence-based dispatcher algorithm. Birkun 
AA. Acad Emerg Med. 2024 Jun 28. doi: 10.1111/acem.14977. Online ahead of print.. https://doi.org/10.1111/
acem.14977  

Emergency care accessibility for undocumented migrants in Japan: why are they not covered?. Supakul S. QJM. 2024 
Aug 1;117(8):553-554. doi: 10.1093/qjmed/hcad282.. https://doi.org/10.1093/qjmed/hcad282  

Exploring the Effectiveness of Emergency Medical Services Becoming Active in Fall Prevention: A Literature 
Review. Speier L. Cureus. 2024 Jun 2;16(6):e61541. doi: 10.7759/cureus.61541. eCollection 2024 Jun.. https://doi.
org/10.7759/cureus.61541  

Proposition of a universal algorithm for dispatcher telephone advice on first aid in drowning. Birkun A. In-
tern Emerg Med. 2024 Aug;19(5):1509-1511. doi: 10.1007/s11739-024-03585-9. Epub 2024 Mar 19.. https://doi.
org/10.1007/s11739-024-03585-9  

Emergency care of metabolic bariatric surgery patients. Zakeri R. Br J Surg. 2024 Aug 30;111(9):znae233. doi: 10.1093/
bjs/znae233.. https://doi.org/10.1093/bjs/znae233  

The use of cognitive load theory to assist in the teaching of electrocardiogram interpretation within paramedical sci-
ence education. Thomas MG. Clin Teach. 2024 Aug;21(4):e13759. doi: 10.1111/tct.13759. Epub 2024 Mar 18.. https://
doi.org/10.1111/tct.13759  

Infant out-of-hospital cardiac arrest during nights and weekends. Shekhar AC. Am J Emerg Med. 2024 Aug;82:1-3. 
doi: 10.1016/j.ajem.2024.05.002. Epub 2024 May 9.. https://doi.org/10.1016/j.ajem.2024.05.002  

Emergency room readmission, an avoidable problem? Analysis and stratification of readmissions in a trauma refer-
ence center. Adania ET. Rev Col Bras Cir. 2024 Jul 5;51:e20243704. doi: 10.1590/0100-6991e-20243704-en. eCollec-
tion 2024.. https://doi.org/10.1590/0100-6991e-20243704-en  

Epidemiology and factors associated with mortality among pediatric major trauma patients in Nova Scotia: A 17-
year retrospective analysis. Sadoway A. Injury. 2024 Jun;55(6):111484. doi: 10.1016/j.injury.2024.111484. Epub 2024 
Mar 5.. https://doi.org/10.1016/j.injury.2024.111484  

Patient Preferences for Out-of-Hospital Cardiac Arrest Care in South Africa: A Discrete Choice Experiment. Wer-
ner K. Value Health Reg Issues. 2024 Sep;43:101006. doi: 10.1016/j.vhri.2024.101006. Epub 2024 Jun 9.. https://doi.
org/10.1016/j.vhri.2024.101006  

A systematic review case study of urgent and emergency care configuration found citation searching of Web of 
Science and Google Scholar of similar value. Cantrell A. Health Info Libr J. 2024 Jun;41(2):166-181. doi: 10.1111/
hir.12428. Epub 2022 Mar 15.. https://doi.org/10.1111/hir.12428  

Association between sub-phenotypes identified using latent class analysis and neurological outcomes in patients 
with out-of-hospital cardiac arrest in Japan. Tamura H. BMC Cardiovasc Disord. 2024 Jun 14;24(1):303. doi: 
10.1186/s12872-024-03975-z.. https://doi.org/10.1186/s12872-024-03975-z  

Emergency department visits and hospital readmissions after a deprescribing intervention among hospitalized 
older adults. Lee JW. J Am Geriatr Soc. 2024 Jul;72(7):2038-2047. doi: 10.1111/jgs.18945. Epub 2024 May 9.. https://
doi.org/10.1111/jgs.18945  

A review regarding the article 'Health inequalities in cardiopulmonary resuscitation and use of automated electrical 
defibrillators in out-of-hospital cardiac arrest'. Luo Y. Curr Probl Cardiol. 2024 Jul;49(7):102581. doi: 10.1016/j.
cpcardiol.2024.102581. Epub 2024 Apr 21.. https://doi.org/10.1016/j.cpcardiol.2024.102581  

Clinical characteristics and management of pediatric egg-induced anaphylaxis: A cross-sectional study. Prosty 
C. Ann Allergy Asthma Immunol. 2024 Jul;133(1):81-85.e2. doi: 10.1016/j.anai.2024.03.008. Epub 2024 Mar 16.. 
https://doi.org/10.1016/j.anai.2024.03.008  

Beyond flashing lights and sirens: Community paramedicine as health safety nets for older adults. Ulintz AJ. J Am 
Geriatr Soc. 2024 Sep;72(9):2640-2643. doi: 10.1111/jgs.19087. Epub 2024 Jul 15.. https://doi.org/10.1111/jgs.19087  

Ultra-Hydrophobic Gauze Driving Super-Haemostasis. Chen Y. Adv Healthc Mater. 2024 Aug;13(20):e2400148. doi: 
10.1002/adhm.202400148. Epub 2024 Jun 14.. https://doi.org/10.1002/adhm.202400148  

Uneven geography of health opportunities among subsidized households: Illustrating healthcare accessibility and 
walkability for public rental housing in Seoul, Korea. Jeon J. PLoS One. 2024 Jul 12;19(7):e0306743. doi: 10.1371/
journal.pone.0306743. eCollection 2024.. https://doi.org/10.1371/journal.pone.0306743  

Prevalence of indications of alcohol and drug use among patients treated for injurious falls by Emergency Medical 
Services. Itzkowitz NG. medRxiv [Preprint]. 2024 Jun 3:2024.06.03.24308063. doi: 10.1101/2024.06.03.24308063.. 
https://doi.org/10.1101/2024.06.03.24308063  

Advances in emergency management of the critically Ill and injured. Bailey H. Curr Opin Crit Care. 2024 
Jun 1;30(3):193-194. doi: 10.1097/MCC.0000000000001153. Epub 2024 May 1.. https://doi.org/10.1097/
MCC.0000000000001153  

Blutdrucksenkung bei Patienten mit Schlaganfall in der Prähospitalisationsphase nicht wirksam. Steurer J. Praxis 
(Bern 1994). 2024 Jul;113(6-7):147. doi: 10.23785/PRAXIS.2024.06.001.. https://doi.org/10.23785/PRAXIS.2024.06.001  

Waiting For On-Call Care. Bohler F. Health Aff (Millwood). 2024 Aug;43(8):1198-1200. doi: 10.1377/hlthaff.2023.01149.. 
https://doi.org/10.1377/hlthaff.2023.01149  
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Rural-urban differences in emergency medical services bypass routing of stroke in North Carolina. Patel MD. J Ru-
ral Health. 2024 Jul 25. doi: 10.1111/jrh.12868. Online ahead of print.. https://doi.org/10.1111/jrh.12868  

Electrolyte Disorders: Causes, Diagnosis, and Initial Care-Part 3. Larson NJ. Air Med J. 2024 Jul-Aug;43(4):270-275. 
doi: 10.1016/j.amj.2024.05.007. Epub 2024 Jun 8.. https://doi.org/10.1016/j.amj.2024.05.007  

A brief history of ramping. Cook B. Intern Med J. 2024 Sep;54(9):1577-1580. doi: 10.1111/imj.16466. Epub 2024 Jul 31.. 
https://doi.org/10.1111/imj.16466  

On-site emergency protocols in sports: lessons from the field. Shen Y. Lancet. 2024 Aug 31;404(10455):843-844. doi: 
10.1016/S0140-6736(24)01610-6.. https://doi.org/10.1016/S0140-6736(24)01610-6  

Respiratory-related workers' compensation claims from private employers - Ohio, 2001-2018. Kurth L. J Safety Res. 
2024 Sep;90:128-136. doi: 10.1016/j.jsr.2024.06.004. Epub 2024 Jun 21.. https://doi.org/10.1016/j.jsr.2024.06.004  

Zalunfiban: A Review of Current Knowledge and Future Applications of an Innovative Antiplatelet Agent. Veasaw 
K. Cardiol Rev. 2024 Jun 26. doi: 10.1097/CRD.0000000000000741. Online ahead of print.. https://doi.org/10.1097/
CRD.0000000000000741  

The burden of sudden cardiac arrest in the setting of acute coronary syndrome. Juntunen S. Resuscitation. 2024 
Sep;202:110297. doi: 10.1016/j.resuscitation.2024.110297. Epub 2024 Jun 26.. https://doi.org/10.1016/j.resuscita-
tion.2024.110297  

Tele-Assisted Home-Based Palliative Care Reduces Health Care Costs for Terminal Cancer Patients: Real-World 
Evidence From a Regional Hospital in Taiwan. Jang CS. J Palliat Med. 2024 Aug 2. doi: 10.1089/jpm.2023.0697. 
Online ahead of print.. https://doi.org/10.1089/jpm.2023.0697  

Australia's first cardiac emergency department: Patient profile, activity and performance in the initial 6 months. 
Cohen AC. Emerg Med Australas. 2024 Jul 18. doi: 10.1111/1742-6723.14468. Online ahead of print.. https://doi.
org/10.1111/1742-6723.14468  

Mobile Stroke Units in Acute Ischemic Stroke: A Comprehensive Systematic Review and Meta-Analysis of 5 "T Let-
ter" Domains. Hagrass AI. Cardiol Rev. 2024 Jul-Aug 01;32(4):297-313. doi: 10.1097/CRD.0000000000000699. Epub 
2024 Apr 11.. https://doi.org/10.1097/CRD.0000000000000699  

Overcoming Vulnerabilities in Our Emergency Care System Through Pediatric Readiness. Desai S. Pediatr Clin 
North Am. 2024 Jun;71(3):371-381. doi: 10.1016/j.pcl.2024.01.011. Epub 2024 Mar 11.. https://doi.org/10.1016/j.
pcl.2024.01.011  

Antithrombotic Prophylaxis with Rivaroxaban in Patients with Prehospital COVID-19: A Meta-analysis of Two 
Placebo-Controlled Trials. Hsia J. Thromb Haemost. 2024 Jul;124(7):649-655. doi: 10.1055/a-2216-5848. Epub 2023 
Nov 23.. https://doi.org/10.1055/a-2216-5848  

Impact of the Southeast Melbourne Virtual Emergency Department on reducing transfers from residential aged 
care facilities. Sri-Ganeshan M. Emerg Med Australas. 2024 Aug 5. doi: 10.1111/1742-6723.14481. Online ahead of 
print.. https://doi.org/10.1111/1742-6723.14481  

A case of telehealth-directed emergency front-of-neck access (FONA). Powell B. J Telemed Telecare. 2024 
Aug 23:1357633X241272946. doi: 10.1177/1357633X241272946. Online ahead of print.. https://doi.
org/10.1177/1357633X241272946  

Why is the World Health Organization International Committee of the Red Cross Basic Emergency Care course im-
portant for emergency nurses?. Botes M. Int Emerg Nurs. 2024 Aug;75:101461. doi: 10.1016/j.ienj.2024.101461. Epub 
2024 May 31.. https://doi.org/10.1016/j.ienj.2024.101461  

Cost-effectiveness analysis of a 'Termination of Resuscitation' protocol for the management of out-of-hospital cardiac 
arrest. Nazeha N. Resuscitation. 2024 Sep;202:110323. doi: 10.1016/j.resuscitation.2024.110323. Epub 2024 Jul 17.. 
https://doi.org/10.1016/j.resuscitation.2024.110323  

Tranexamic Acid and Pulmonary Complications: A Secondary Analysis of an EAST Multicenter Trial. Raza SS. 
Am Surg. 2024 Aug 7:31348241268109. doi: 10.1177/00031348241268109. Online ahead of print.. https://doi.
org/10.1177/00031348241268109  

Prior emergency medical services utilization is a risk factor for in-hospital death among patients with substance mis-
use: a retrospective cohort study. Gupta P. BMC Emerg Med. 2024 Jul 9;24(1):110. doi: 10.1186/s12873-024-01025-7.. 
https://doi.org/10.1186/s12873-024-01025-7  

Supporting Fair and Efficient Emergency Medical Services in a Large Heterogeneous Region. Da Ros F. J Healthc In-
form Res. 2024 Jan 9;8(2):400-437. doi: 10.1007/s41666-023-00154-1. eCollection 2024 Jun.. https://doi.org/10.1007/
s41666-023-00154-1  

Code-ICH: A New Paradigm for Emergency Intervention. Yakhkind A. Curr Neurol Neurosci Rep. 2024 
Sep;24(9):365-371. doi: 10.1007/s11910-024-01364-9. Epub 2024 Aug 1.. https://doi.org/10.1007/s11910-024-01364-9  

Life-saving fall detection by a smartwatch in a case of ventricular fibrillation. Grautoff S. Herzschrittmach-
erther Elektrophysiol. 2024 Jun;35(2):140-143. doi: 10.1007/s00399-024-01026-w. Epub 2024 May 13.. https://doi.
org/10.1007/s00399-024-01026-w  

Recent Outcomes Research in Helicopter Emergency Medical Services: A Scoping Review of Publication Year 
2023 Additions to the Helicopter Outcomes Assessment Research Database. Fritz C. Air Med J. 2024 Sep-
Oct;43(5):395-400. doi: 10.1016/j.amj.2024.05.002. Epub 2024 Jun 10.. https://doi.org/10.1016/j.amj.2024.05.002  

The safety of antivirals and neutralising monoclonal antibodies used in prehospital treatment of Covid-19. Bech-
man K. J Infect. 2024 Sep;89(3):106227. doi: 10.1016/j.jinf.2024.106227. Epub 2024 Jul 15.. https://doi.org/10.1016/j.
jinf.2024.106227  
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Disabilities and medical emergencies: a population-based study in Peru. Jiménez-Lozada MA. Emergencias. 2024 
Jun;36(4):257-262. doi: 10.55633/s3me/040.2024.. https://doi.org/10.55633/s3me/040.2024  

Video livestreaming from medical emergency callers' smartphones to emergency medical dispatch centres: a scop-
ing review of current uses, opportunities, and challenges. Magnusson C. BMC Emerg Med. 2024 Jun 11;24(1):99. 
doi: 10.1186/s12873-024-01015-9.. https://doi.org/10.1186/s12873-024-01015-9  

Intubating Laryngeal Mask Airway for Airway Management and Blind Tracheal Intubation Through It From 360° 
Around a Supine Patient: A Randomized Controlled Clinical Study in a Simulated Prehospital Emergency Sce-
nario. Dahiya R. Cureus. 2024 Aug 26;16(8):e67831. doi: 10.7759/cureus.67831. eCollection 2024 Aug.. https://doi.
org/10.7759/cureus.67831  

The Association Between Tranexamic Acid and Seizures in Moderate or Severe Traumatic Brain Injury. Deshpande 
DV. J Surg Res. 2024 Sep;301:359-364. doi: 10.1016/j.jss.2024.06.035. Epub 2024 Jul 17.. https://doi.org/10.1016/j.
jss.2024.06.035  

Control of Haemorrhage in Orthopaedic Trauma. Kenyon RM. J Clin Med. 2024 Jul 22;13(14):4260. doi: 10.3390/
jcm13144260.. https://doi.org/10.3390/jcm13144260  

Mad Honey Ingestion Leading to Grayanotoxin Poisoning During the Burning Man Music Festival: A Case Series. 
Ali H. Cureus. 2024 Jun 20;16(6):e62755. doi: 10.7759/cureus.62755. eCollection 2024 Jun.. https://doi.org/10.7759/
cureus.62755  

Development of an algorithm to guide management of cardiorespiratory arrest in a diving bell. Johnson G. Resusc 
Plus. 2024 Jul 18;19:100724. doi: 10.1016/j.resplu.2024.100724. eCollection 2024 Sep.. https://doi.org/10.1016/j.resp-
lu.2024.100724  

Thermal insulation does not hamper assessment of injuries in trauma CT scans. Sanak T. Emerg Radiol. 2024 Jul 26. 
doi: 10.1007/s10140-024-02272-8. Online ahead of print.. https://doi.org/10.1007/s10140-024-02272-8  

Characterising trends in the initiation, timing, and completion of recommended summary plan for emergency 
care and treatment (ReSPECT) plans: Retrospective analysis of routine data from a large UK hospital trust. 
Anik E. Resuscitation. 2024 Jul;200:110168. doi: 10.1016/j.resuscitation.2024.110168. Epub 2024 Mar 7.. https://doi.
org/10.1016/j.resuscitation.2024.110168  

Readiness to provide comprehensive emergency obstetric and neonatal care: a cross-sectional study in 30 health fa-
cilities in Tanzania. Juma D. BMC Health Serv Res. 2024 Jul 31;24(1):870. doi: 10.1186/s12913-024-11317-0.. https://
doi.org/10.1186/s12913-024-11317-0  

Analysis during chest compressions in out-of-hospital cardiac arrest patients, a cross/sectional study: The DEFI 2022 
study. Derkenne C. Resuscitation. 2024 Sep;202:110292. doi: 10.1016/j.resuscitation.2024.110292. Epub 2024 Jun 21.. 
https://doi.org/10.1016/j.resuscitation.2024.110292  

Exercise related versus non exercise related out of hospital cardiac arrest - A retrospective single-center study. 
Finke K. Resusc Plus. 2024 Aug 6;19:100742. doi: 10.1016/j.resplu.2024.100742. eCollection 2024 Sep.. https://doi.
org/10.1016/j.resplu.2024.100742  

Mortality and its determinants among patients attending in emergency departments. Messelu MA. BMC Emerg 
Med. 2024 Jul 19;24(1):125. doi: 10.1186/s12873-024-01050-6.. https://doi.org/10.1186/s12873-024-01050-6  

Children's surgery and the emergency, critical, and operative care resolution: Immediate actions to eliminate 
disparities in surgery, anesthesia, and perioperative care for all children. Stephens CQ. Paediatr Anaesth. 2024 
Sep;34(9):831-834. doi: 10.1111/pan.14943. Epub 2024 Jun 10.. https://doi.org/10.1111/pan.14943  

Point of Care Ultrasounds Obtained by Novice Physician Assistant Residents (POCUS ON PAR). Jeffers KL. Mil 
Med. 2024 Aug 30;189(9-10):e2242-e2247. doi: 10.1093/milmed/usae219.. https://doi.org/10.1093/milmed/usae219  

Strategies to identify medical patients suitable for management through same-day emergency care services: A sys-
tematic review. Atkin C. Clin Med (Lond). 2024 Jul;24(4):100230. doi: 10.1016/j.clinme.2024.100230. Epub 2024 Jul 
19.. https://doi.org/10.1016/j.clinme.2024.100230  

Stellungnahme der Wissenschaftlichen Fachgesellschaft und des Berufsverbandes zur Notfallversorgung in der 
Hals-Nasen-Ohren-Heilkunde. Hoffmann TK. Laryngorhinootologie. 2024 Aug;103(8):578-585. doi: 10.1055/a-
2338-0808. Epub 2024 Jun 25.. https://doi.org/10.1055/a-2338-0808  

Emergency Department Trauma Activation Fees by Payer Type. Wang Y. JAMA Surg. 2024 Jun 1;159(6):718-720. doi: 
10.1001/jamasurg.2024.0012.. https://doi.org/10.1001/jamasurg.2024.0012  

The awareness of public about the Emergency Medical Services in the Eastern region of Saudi Arabia. Alana-
zy A. PLoS One. 2024 Jul 11;19(7):e0306878. doi: 10.1371/journal.pone.0306878. eCollection 2024.. https://doi.
org/10.1371/journal.pone.0306878  

Stroke awareness in a Brazilian Northeastern capital city and the burden of the COVID-19 pandemic. Rocha 
LJA. Arq Neuropsiquiatr. 2024 Aug;82(8):1-6. doi: 10.1055/s-0044-1788583. Epub 2024 Aug 8.. https://doi.
org/10.1055/s-0044-1788583  

Exploring medical first responders' perceptions of mass casualty incident scenario training: a qualitative study on 
learning conditions and recommendations for improvement. Schulz F. BMJ Open. 2024 Jul 11;14(7):e084925. doi: 
10.1136/bmjopen-2024-084925.. https://doi.org/10.1136/bmjopen-2024-084925  

EPOS-OHCA: Early Predictors of Outcome and Survival after non-traumatic Out-of-Hospital Cardiac Arrest. 
Kreutz J. Resusc Plus. 2024 Jul 24;19:100728. doi: 10.1016/j.resplu.2024.100728. eCollection 2024 Sep.. https://doi.
org/10.1016/j.resplu.2024.100728  
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Modifiable factors to prevent severe hypoglycaemic and diabetic ketoacidosis presentations in people with type 1 
diabetes. Tamsett Z. Diabet Med. 2024 Sep;41(9):e15384. doi: 10.1111/dme.15384. Epub 2024 Jun 24.. https://doi.
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Research with women sexual assault survivors presenting for emergency care is safe: Results from a multi-site, 
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Health-related outcomes among veterans identified as being at increased risk during a crisis line contact. Stearns-Yo-
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Facial expressions to identify post-stroke: A pilot study. Oliveira GC. Comput Methods Programs Biomed. 2024 
Jun;250:108195. doi: 10.1016/j.cmpb.2024.108195. Epub 2024 Apr 24.. https://doi.org/10.1016/j.cmpb.2024.108195  

PeerOnCall: Exploring how organizational culture shapes implementation of a peer support app for public safety 
personnel. Goraya NK. Compr Psychiatry. 2024 Aug 12;135:152524. doi: 10.1016/j.comppsych.2024.152524. Online 
ahead of print.. https://doi.org/10.1016/j.comppsych.2024.152524  

Preoxygenation and apneic oxygenation in emergency airway management. Barbosa A. Clin Exp Emerg Med. 2024 
Jun;11(2):136-144. doi: 10.15441/ceem.23.089. Epub 2024 Jan 29.. https://doi.org/10.15441/ceem.23.089  

Red line the red line: Optimizing emergency medicine physicians and surgeons collaborative roles on trauma teams. 
Givens M. J Trauma Acute Care Surg. 2024 Aug 1;97(2S Suppl 1):S27-S30. doi: 10.1097/TA.0000000000004409. 
Epub 2024 Jun 12.. https://doi.org/10.1097/TA.0000000000004409  

2024 AHA/ASA Performance and Quality Measures for Spontaneous Intracerebral Hemorrhage: A Report From 
the American Heart Association/American Stroke Association. Ruff IM. Stroke. 2024 Jul;55(7):e199-e230. doi: 
10.1161/STR.0000000000000464. Epub 2024 May 2.. https://doi.org/10.1161/STR.0000000000000464  

The Incidence and Outcomes of Out-of-Hospital Cardiac Arrest During the COVID-19 Pandemic in South Korea: 
Multicenter Registry Study. Lee H. JMIR Public Health Surveill. 2024 Jun 24;10:e52402. doi: 10.2196/52402.. 
https://doi.org/10.2196/52402  

Hurricanes and Health: A Scoping Review of Recent Developments in Physical Injuries, Mental Health, and Emer-
gency Interventions. Ngatuvai M. Cureus. 2024 Jul 6;16(7):e63973. doi: 10.7759/cureus.63973. eCollection 2024 Jul.. 
https://doi.org/10.7759/cureus.63973  

Acute internal medicine physicians' clinical intuition based on acute care telephone referral: A prospective study. 
van Dam PMEL. PLoS One. 2024 Jun 14;19(6):e0305566. doi: 10.1371/journal.pone.0305566. eCollection 2024.. 
https://doi.org/10.1371/journal.pone.0305566  

Irregular warfare must combine good medicine, with both good tactics and good strategies: Position paper 
by the French Special Operations Forces Medical Command. Pasquier P. J Trauma Acute Care Surg. 2024 
Aug 1;97(2S Suppl 1):S67-S73. doi: 10.1097/TA.0000000000004336. Epub 2024 Apr 4.. https://doi.org/10.1097/
TA.0000000000004336  

The clinical and genetic spectrum of inherited glycosylphosphatidylinositol deficiency disorders. Sidpra J. Brain. 
2024 Aug 1;147(8):2775-2790. doi: 10.1093/brain/awae056.. https://doi.org/10.1093/brain/awae056  

Post-ROSC Atrial fibrillation is not associated with rearrest but is associated with stroke and mortality following 
out of hospital cardiac arrest. Dombrowski A. Resuscitation. 2024 Aug;201:110270. doi: 10.1016/j.resuscita-
tion.2024.110270. Epub 2024 Jun 8.. https://doi.org/10.1016/j.resuscitation.2024.110270  

Evaluating regression and probabilistic methods for ECG-based electrolyte prediction. von Bachmann P. Sci Rep. 
2024 Jul 3;14(1):15273. doi: 10.1038/s41598-024-65223-w.. https://doi.org/10.1038/s41598-024-65223-w  

Review article: Telehealth in Emergency Medicine in Australasia: Advantages and barriers. Leonny S. Emerg Med 
Australas. 2024 Aug;36(4):498-504. doi: 10.1111/1742-6723.14411. Epub 2024 Apr 22.. https://doi.org/10.1111/1742-
6723.14411  

Massive ascites following spontaneous vaginal delivery in a woman with preeclampsia-a diagnostic and manage-
ment challenges in a low resource country: A case report. Dorji N. Int J Surg Case Rep. 2024 Aug;121:109992. doi: 
10.1016/j.ijscr.2024.109992. Epub 2024 Jul 4.. https://doi.org/10.1016/j.ijscr.2024.109992  

Violence in the emergency department: a quantitative survey study of healthcare providers in India. Ahluwalia T. 
Int J Emerg Med. 2024 Jul 3;17(1):83. doi: 10.1186/s12245-024-00653-x.. https://doi.org/10.1186/s12245-024-00653-x  

The new ESC acute coronary syndrome guideline and its impact in the CPU and emergency department set-
ting. Möckel M. Herz. 2024 Jun;49(3):185-189. doi: 10.1007/s00059-024-05241-6. Epub 2024 Mar 11.. https://doi.
org/10.1007/s00059-024-05241-6  

Epidemiology of heat-related illness in dogs under UK emergency veterinary care in 2022. Beard S. Vet Rec. 2024 Jun 
1;194(11):e4153. doi: 10.1002/vetr.4153. Epub 2024 May 23.. https://doi.org/10.1002/vetr.4153  

Reducing the time to activation of the emergency call system in operating theatres: effect of installing vertical red 
line indicators. Marshall SD. Br J Anaesth. 2024 Jul;133(1):118-124. doi: 10.1016/j.bja.2024.03.030. Epub 2024 May 9.. 
https://doi.org/10.1016/j.bja.2024.03.030  

A novel approach to community CPR and AED outreach focused on underserved learner communities. Fisher AR. J 
Am Coll Emerg Physicians Open. 2024 May 16;5(3):e13183. doi: 10.1002/emp2.13183. eCollection 2024 Jun.. https://
doi.org/10.1002/emp2.13183  

Effect of oxygen supplementation on cognitive performance among HEMS providers after acute exposure to alti-
tude: the HEMS II randomized clinical trial. Falla M. Scand J Trauma Resusc Emerg Med. 2024 Jul 29;32(1):65. 
doi: 10.1186/s13049-024-01238-6.. https://doi.org/10.1186/s13049-024-01238-6  

High-Fidelity Bleeding Control Simulation Scenario During Medical Student Orientation Improves Students' 
Self-Reported Ability to Identify and Treat Life-Threatening Bleeding with 3-year Follow-up. McLauchlan NR. J 
Surg Educ. 2024 Oct;81(10):1484-1490. doi: 10.1016/j.jsurg.2024.07.007. Epub 2024 Aug 12.. https://doi.org/10.1016/j.
jsurg.2024.07.007  

Effects of pre-existing type 1 diabetes mellitus on survival outcome following out-of-hospital cardiac arrest: a 
registry-based observational study in Sweden. Eken B. BMJ Open. 2024 Jul 15;14(7):e080710. doi: 10.1136/bmjop-
en-2023-080710.. https://doi.org/10.1136/bmjopen-2023-080710  
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Emergency medical service interventions and experiences during pandemics: A scoping review. Laparidou D. PLoS 
One. 2024 Aug 1;19(8):e0304672. doi: 10.1371/journal.pone.0304672. eCollection 2024.. https://doi.org/10.1371/
journal.pone.0304672  

Understanding The Role of Cognitive Load In Paramedical Contexts: A Systematic Review. Zaphir JS. Prehosp 
Emerg Care. 2024 Jun 26:1-23. doi: 10.1080/10903127.2024.2370491. Online ahead of print.. https://doi.org/10.1080/
10903127.2024.2370491  

Estimating occupation-related crashes in light and medium size vehicles in Kentucky: A text mining and data link-
age approach. Northcutt CA. Accid Anal Prev. 2024 Nov;207:107749. doi: 10.1016/j.aap.2024.107749. Epub 2024 Aug 
17.. https://doi.org/10.1016/j.aap.2024.107749  

Adapting Evidence-Based Practice Guidelines for Emergency Management of Seizures in Children Beyond the Neo-
natal Period. Abdel Baky A. Pediatr Neurol. 2024 Aug;157:14-18. doi: 10.1016/j.pediatrneurol.2024.05.004. Epub 
2024 May 10.. https://doi.org/10.1016/j.pediatrneurol.2024.05.004  

Bridging the gap: How investing in advanced practice nurses could transform emergency care in Africa. Nash-
wan AJ. Int Nurs Rev. 2024 Jun;71(2):285-290. doi: 10.1111/inr.12966. Epub 2024 Apr 12.. https://doi.org/10.1111/
inr.12966  

Initial Validity Evidence for the American Board of Emergency Medicine Emergency Medical Services Certifica-
tion Examination. Reisdorff EJ. Prehosp Emerg Care. 2024 Jul 31:1-6. doi: 10.1080/10903127.2024.2379872. Online 
ahead of print.. https://doi.org/10.1080/10903127.2024.2379872  

Emergency management of pediatric epileptic seizures in non-hospital settings in Japan. Okazaki S. Epilepsy Behav. 
2024 Sep;158:109914. doi: 10.1016/j.yebeh.2024.109914. Epub 2024 Jul 5.. https://doi.org/10.1016/j.yebeh.2024.109914  

Characteristics of Vulnerable Foreigners in Need of Emergency Care Support in Japan: A Case Study of Thai Nation-
als from 2004 to 2020. Supakul S. J Immigr Minor Health. 2024 Jun;26(3):517-526. doi: 10.1007/s10903-023-01566-2. 
Epub 2023 Nov 20.. https://doi.org/10.1007/s10903-023-01566-2  

Environmental sustainability, medical waste management, energy and medicine consumption of the surgical inten-
sive care nurses: A qualitative study. Sürme Y. Nurs Crit Care. 2024 Aug 15. doi: 10.1111/nicc.13150. Online ahead 
of print.. https://doi.org/10.1111/nicc.13150  

Seizure occurrences among hypoglycemic patients in the emergency department. Urushidani S. Acute Med Surg. 
2024 Jul 4;11(1):e979. doi: 10.1002/ams2.979. eCollection 2024 Jan-Dec.. https://doi.org/10.1002/ams2.979  

Emerging Evidence in Out-of-Hospital Cardiac Arrest-A Critical Appraisal of the Cardiac Arrest Center. Memenga F. 
J Clin Med. 2024 Jul 7;13(13):3973. doi: 10.3390/jcm13133973.. https://doi.org/10.3390/jcm13133973  

Pediatric testicular torsion management practices A survey of Canadian urologists. MacNevin W. Can Urol Assoc J. 
2024 Jun;18(6):201-207. doi: 10.5489/cuaj.8644.. https://doi.org/10.5489/cuaj.8644  

Alginate Cryogels for Rapid Hemostasis and Toluidine Blue-Mediated Photodynamic Inactivation of Bacteria. Lin X. 
ACS Omega. 2024 Aug 5;9(33):35845-35852. doi: 10.1021/acsomega.4c04744. eCollection 2024 Aug 20.. https://doi.
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Symptomology, Outcomes and Risk Factors of Acute Coronary Syndrome Presentations without Cardiac Chest Pain: 
A Scoping Review. Perona M. Eur Cardiol. 2024 Jul 1;19:e12. doi: 10.15420/ecr.2023.45. eCollection 2024.. https://
doi.org/10.15420/ecr.2023.45  

[How to: correctly read scientific articles : Research design and methodology]. Fetz K. Ophthalmologie. 2024 
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Determinants of Early Mortality Among Deaths at Adult Emergency Departments in Southern Ethiopia. Gobena 
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What Mistakes Can Be Made When Performing the Electrical Cardioversion Procedure?-Analysis of Emergency 
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Next-generation tourniquet: Recommendations for future capabilities and design requirements. Veazey SR. J Trau-
ma Acute Care Surg. 2024 Jun 1;96(6):949-954. doi: 10.1097/TA.0000000000004237. Epub 2024 Jan 8.. https://doi.
org/10.1097/TA.0000000000004237  

Paediatric Spinal Cord Injury: A Review of Current Management. Ejide C. Cureus. 2024 Jun 27;16(6):e63306. doi: 
10.7759/cureus.63306. eCollection 2024 Jun.. https://doi.org/10.7759/cureus.63306  

Alcohol is a risk factor for helmet non-use and fatalities in off-road vehicle and motorcycle crashes. Kureshi N. 
Eur J Trauma Emerg Surg. 2024 Jun 18. doi: 10.1007/s00068-024-02572-1. Online ahead of print.. https://doi.
org/10.1007/s00068-024-02572-1  

Differentiating ischemic stroke patients from healthy subjects using a large-scale, retrospective EEG database and 
machine learning methods. Peterson W. J Stroke Cerebrovasc Dis. 2024 Jun;33(6):107714. doi: 10.1016/j.jstroke-
cerebrovasdis.2024.107714. Epub 2024 Apr 16.. https://doi.org/10.1016/j.jstrokecerebrovasdis.2024.107714  

Patient safety in remote primary care encounters: multimethod qualitative study combining Safety I and Safe-
ty II analysis. Payne R. BMJ Qual Saf. 2024 Aug 16;33(9):573-586. doi: 10.1136/bmjqs-2023-016674.. https://doi.
org/10.1136/bmjqs-2023-016674  

NanoGraphene Clot: A New Fibrinogen-Mimic Hemostatic Material. Farrokhi T. ACS Appl Mater Interfaces. 2024 Jul 
10;16(27):34783-34797. doi: 10.1021/acsami.4c09828. Epub 2024 Jul 1.. https://doi.org/10.1021/acsami.4c09828  

The influence of supervisory support on clinical learning as experienced by Czech Nursing and health profession-
al students in the context of patient safety events: A qualitative study. Javornická D. Nurse Educ Pract. 2024 
Aug;79:104041. doi: 10.1016/j.nepr.2024.104041. Epub 2024 Jul 1.. https://doi.org/10.1016/j.nepr.2024.104041  

[Factors that influence the use of sepsis-related competencies in health professionals and how they promote their 
patients' sepsis knowledge: Results of a mixed methods study with health professionals]. Piedmont S. Z Evid 
Fortbild Qual Gesundhwes. 2024 Aug;188:58-69. doi: 10.1016/j.zefq.2024.04.006. Epub 2024 Jun 4.. https://doi.
org/10.1016/j.zefq.2024.04.006  

Factors mediating community race and ethnicity differences in initial shockable rhythm for out-of-hospital cardiac 
arrests in Texas. Huebinger R. Resuscitation. 2024 Jul;200:110238. doi: 10.1016/j.resuscitation.2024.110238. Epub 
2024 May 10.. https://doi.org/10.1016/j.resuscitation.2024.110238  

The association of non-prescription drug use preceding out-of-hospital cardiac arrest and clinical outcomes. Mok 
V. Resuscitation. 2024 Sep;202:110313. doi: 10.1016/j.resuscitation.2024.110313. Epub 2024 Jul 10.. https://doi.
org/10.1016/j.resuscitation.2024.110313  

Assessing Stroke Awareness and Behavioural Response Following the National 'Act Fast' Stroke Aware-
ness Campaign - Insights from a Cross-Sectional Survey in Qatar. Bhutta ZA. J Patient Exp. 
2024 Aug 5;11:23743735241242717. doi: 10.1177/23743735241242717. eCollection 2024.. https://doi.
org/10.1177/23743735241242717  

Anaphylaxis in Practice: A Guide to the 2023 Practice Parameter Update. Wang J. J Allergy Clin Immunol Pract. 2024 
Sep;12(9):2325-2336. doi: 10.1016/j.jaip.2024.06.036. Epub 2024 Jun 27.. https://doi.org/10.1016/j.jaip.2024.06.036  

Educational concepts: A longitudinal interleaved curriculum for emergency medicine residency training. Clayton 
L. J Am Coll Emerg Physicians Open. 2024 Jun 20;5(3):e13223. doi: 10.1002/emp2.13223. eCollection 2024 Jun.. 
https://doi.org/10.1002/emp2.13223  

The obstetrical emergency department: need, rationale, and guide to implementation. Bradley SL. Am J Obstet 
Gynecol. 2024 Jun;230(6):642-648. doi: 10.1016/j.ajog.2023.12.021. Epub 2023 Dec 19.. https://doi.org/10.1016/j.
ajog.2023.12.021  

Who Says You can't go FAST at Night? Use of a Novel Ultrasound-Capable Night Vision Device for Pre-
hospital Medical Personnel to Identify Noncompressible Truncal Hemorrhage. Williams J. Surg Inn-
ov. 2024 Aug 16:15533506241275288. doi: 10.1177/15533506241275288. Online ahead of print.. https://doi.
org/10.1177/15533506241275288  

Cardiac, possible cardiac, and likely non-cardiac origin of chest pain : A hitherto underestimated parameter in Ger-
man chest pain units. Imhof S. Herz. 2024 Jun;49(3):175-180. doi: 10.1007/s00059-023-05230-1. Epub 2023 Dec 28.. 
https://doi.org/10.1007/s00059-023-05230-1  

Effects of world stroke campaign on stroke literacy and knowledge in Taiwan. Jiang BY. Neurol Res. 2024 Aug 1:1-11. 
doi: 10.1080/01616412.2024.2381159. Online ahead of print.. https://doi.org/10.1080/01616412.2024.2381159  

Global, regional, and national drowning trends from 1990 to 2021: Results from the 2021 Global Burden of Disease 
Study. Zhu W. Acad Emerg Med. 2024 Aug 19. doi: 10.1111/acem.15003. Online ahead of print.. https://doi.
org/10.1111/acem.15003  

Spatial dependence of non-traumatic out-of-hospital cardiac arrest in a Swiss region: A retrospective analysis. 
Lengen G. Resusc Plus. 2024 Jul 13;19:100713. doi: 10.1016/j.resplu.2024.100713. eCollection 2024 Sep.. https://doi.
org/10.1016/j.resplu.2024.100713  

Prehospital Post-Resuscitation Vital Sign Phenotypes are Associated with Outcomes Following Out-of-Hospital 
Cardiac Arrest. Smida T. Prehosp Emerg Care. 2024 Aug 15:1-8. doi: 10.1080/10903127.2024.2386445. Online ahead 
of print.. https://doi.org/10.1080/10903127.2024.2386445  

Introducing Virtual Reality in a STEMI Coronary Syndrome Course: Qualitative Evaluation with Nurses and Doc-
tors. Forgiarini A. Cyberpsychol Behav Soc Netw. 2024 Jun;27(6):387-398. doi: 10.1089/cyber.2023.0414. Epub 2024 
Mar 25.. https://doi.org/10.1089/cyber.2023.0414  
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Evaluation of the Efficiency of the Newly Developed Needle in Emergency Room: A Single-Center Observational 
Study. Kishihara Y. J Crit Care Med (Targu Mures). 2024 Jul 31;10(3):213-221. doi: 10.2478/jccm-2024-0025. eCollec-
tion 2024 Jul.. https://doi.org/10.2478/jccm-2024-0025  

Incidence, trends and factors associated with psychological injury among health and social care workers in New 
South Wales, Australia: a retrospective cohort study of workers' compensation claims. Gelaw AY. Occup Envi-
ron Med. 2024 Aug 29;81(8):407-416. doi: 10.1136/oemed-2024-109410.. https://doi.org/10.1136/oemed-2024-109410  

The problem of unconscious and unidentified patients in emergency department admissions; a 3-year retrospective 
study. Acar D. PLoS One. 2024 Jul 24;19(7):e0307540. doi: 10.1371/journal.pone.0307540. eCollection 2024.. https://
doi.org/10.1371/journal.pone.0307540  

Socioeconomic Disparities in Pediatric Traumatic Brain Injury Transfer Patterns: An Analysis of Area Depri-
vation Index and Clinical Outcomes. Chung JY. World Neurosurg. 2024 Aug;188:e578-e582. doi: 10.1016/j.
wneu.2024.05.166. Epub 2024 Jun 3.. https://doi.org/10.1016/j.wneu.2024.05.166  

Damage Control Training: A Cross-sectional Survey of Health care Personnel of French Emergency Medicine 
Structures. Bousigues M. Mil Med. 2024 Aug 30;189(9-10):e2257-e2263. doi: 10.1093/milmed/usae258.. https://doi.
org/10.1093/milmed/usae258  

Disparities and factors affecting hypertension diagnosis from qualified doctors in Bangladesh and its impact on 
receiving hypertension control advice: Analysis of demographic & health survey 2017-18. Kibria GMA. PLOS 
Glob Public Health. 2024 Jul 23;4(7):e0003496. doi: 10.1371/journal.pgph.0003496. eCollection 2024.. https://doi.
org/10.1371/journal.pgph.0003496  

Evaluating the perceived impact and legacy of master's degree level research in the allied health professions: a UK-
wide cross-sectional survey. Cordrey T. BMC Med Educ. 2024 Jul 12;24(1):750. doi: 10.1186/s12909-024-05582-0.. 
https://doi.org/10.1186/s12909-024-05582-0  

Community paramedicine in dementia care. Parsons C. J Am Geriatr Soc. 2024 Jul;72(7):2167-2173. doi: 10.1111/
jgs.18872. Epub 2024 Mar 14.. https://doi.org/10.1111/jgs.18872  

[Non-invasive Mechanical Ventilation in Acute Respiratory Failure. Clinical Practice Guidelines - on behalf of the 
German Society of Pneumology and Ventilatory Medicine]. Westhoff M. Pneumologie. 2024 Jul;78(7):453-514. 
doi: 10.1055/a-2148-3323. Epub 2023 Oct 13.. https://doi.org/10.1055/a-2148-3323  

Using Full Dive Virtual Reality to Operationalize Warfighter Resilience: From Proof of Concept and Usability of 
Hardware and Software to Upcoming Integrated Psychological Skills Training. Nevins NA. Mil Med. 2024 Aug 
19;189(Supplement_3):480-488. doi: 10.1093/milmed/usae158.. https://doi.org/10.1093/milmed/usae158  

Patients With Near Arrest Induced by Foreign Body Airway Obstructions Treated by a Physician-Staffed Helicopter. 
Yanagawa Y. Air Med J. 2024 Sep-Oct;43(5):454-456. doi: 10.1016/j.amj.2024.07.002. Epub 2024 Jul 14.. https://doi.
org/10.1016/j.amj.2024.07.002  

Bystander interaction with a novel multipurpose medical drone: A simulation trial. Leith T. Resusc Plus. 2024 Apr 
16;18:100633. doi: 10.1016/j.resplu.2024.100633. eCollection 2024 Jun.. https://doi.org/10.1016/j.resplu.2024.100633  

Advanced practice nurse competencies to practice in emergency and critical care settings: A scoping review. Yama-
guchi Y. Int J Nurs Pract. 2024 Aug;30(4):e13205. doi: 10.1111/ijn.13205. Epub 2023 Sep 21.. https://doi.org/10.1111/
ijn.13205  

Development and validation of a predictive model for acute kidney injury in patients with ureterolithiasis. Jiang Y. 
Ren Fail. 2024 Dec;46(2):2394634. doi: 10.1080/0886022X.2024.2394634. Epub 2024 Aug 23.. https://doi.org/10.1080/
0886022X.2024.2394634  

Outcomes in patients with out-of-hospital cardiac arrest according to prehospital advanced airway manage-
ment timing: a retrospective observational study. Lee SH. J Yeungnam Med Sci. 2024 Jul 18. doi: 10.12701/
jyms.2024.00332. Online ahead of print.. https://doi.org/10.12701/jyms.2024.00332  

Mass Carbon Monoxide Poisoning at a Daycare: A Public Health Lesson. Popiolek C. Cureus. 2024 Aug 
12;16(8):e66717. doi: 10.7759/cureus.66717. eCollection 2024 Aug.. https://doi.org/10.7759/cureus.66717  

Brugada Syndrome and Sudden Cardiac Death: An Electrocardiographic History. Moubarek ML. Clin Pract Cases 
Emerg Med. 2024 Aug;8(3):314-317. doi: 10.5811/cpcem.19477.. https://doi.org/10.5811/cpcem.19477  

The Road to 988/911 Interoperability: Three Case Studies on Call Transfer, Colocation, and Community Response. 
Holliday SB. Rand Health Q. 2024 Jun 3;11(3):6. eCollection 2024 Jun..  

Intranasal Versus Buccal Versus Intramuscular Midazolam for the Home and Emergency Treatment of Acute Sei-
zures in Pediatric Patients: A Randomized Controlled Trial. Mohammed MZ. Pediatr Neurol. 2024 Sep;158:135-
143. doi: 10.1016/j.pediatrneurol.2024.06.014. Epub 2024 Jul 2.. https://doi.org/10.1016/j.pediatrneurol.2024.06.014  

Examining the association between ethnicity and out-of-hospital cardiac arrest interventions in Salt Lake City, Utah. 
Awad E. Resusc Plus. 2024 Jun 5;19:100684. doi: 10.1016/j.resplu.2024.100684. eCollection 2024 Sep.. https://doi.
org/10.1016/j.resplu.2024.100684  

Initiation of mechanical thrombectomy in an insular setting with helicopter transfer: a 2-year experience from the 
first, complete, tertiary stroke center in the Caribbean. Bourgeois-Beauvais Q. J Neurointerv Surg. 2024 Jun 
14:jnis-2024-021703. doi: 10.1136/jnis-2024-021703. Online ahead of print.. https://doi.org/10.1136/jnis-2024-021703  

Alcohol-Intoxicated Patients With Blunt Trauma and Head Injuries Have Better Outcomes Than Sober Patients. Tak-
agi K. Cureus. 2024 Jun 24;16(6):e63044. doi: 10.7759/cureus.63044. eCollection 2024 Jun.. https://doi.org/10.7759/
cureus.63044  
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Spinal cord injury etiology, severity, and care in East Asia: a cross-sectional analysis of the International Spinal Cord 
Society Database Project. Holmes BD. Spinal Cord. 2024 Jul;62(7):421-427. doi: 10.1038/s41393-024-01003-7. Epub 
2024 Jun 24.. https://doi.org/10.1038/s41393-024-01003-7  

Fluid Management in Critically Ill Children: Single-Center Retrospective Comparison of Trauma and Postoperative 
Patients, 2020-2022. Wu YS. Pediatr Crit Care Med. 2024 Aug 12. doi: 10.1097/PCC.0000000000003590. Online 
ahead of print.. https://doi.org/10.1097/PCC.0000000000003590  

Analyzing unmanned aerial vehicle (drone) attacks; a disaster medicine perspective. Shapovalov V. Am J 
Emerg Med. 2024 Oct;84:135-140. doi: 10.1016/j.ajem.2024.08.001. Epub 2024 Aug 3.. https://doi.org/10.1016/j.
ajem.2024.08.001  

Development of bovine serum albumin-modified Fe(3)O(4) embedded in porous α-ketoglutaric acid/chitosan (BSA/
Fe(3)O(4)@KA/CS): A magnetically targeted hemostatic dressing for deep and irregular wounds. Guo J. Int 
J Biol Macromol. 2024 Jun;272(Pt 2):132923. doi: 10.1016/j.ijbiomac.2024.132923. Epub 2024 Jun 5.. https://doi.
org/10.1016/j.ijbiomac.2024.132923  

[Current mortality from war injuries-A narrative review]. Witzenhausen M. Chirurgie (Heidelb). 2024 Jul;95(7):546-
554. doi: 10.1007/s00104-024-02081-2. Epub 2024 Apr 23.. https://doi.org/10.1007/s00104-024-02081-2  

Rural and Ethnic Disparities in Out-of-hospital Care and Transport Pathways After Road Traffic Trauma in New 
Zealand. Lilley R. West J Emerg Med. 2024 Jul;25(4):602-613. doi: 10.5811/westjem.18366.. https://doi.org/10.5811/
westjem.18366  

Deep continual learning for medical call incidents text classification under the presence of dataset shifts. Ferri P. 
Comput Biol Med. 2024 Jun;175:108548. doi: 10.1016/j.compbiomed.2024.108548. Epub 2024 May 1.. https://doi.
org/10.1016/j.compbiomed.2024.108548  

The past, present, and future of the Cardiac Arrest Registry to Enhance Survival (CARES). Buaprasert P. Resusc 
Plus. 2024 Apr 16;18:100624. doi: 10.1016/j.resplu.2024.100624. eCollection 2024 Jun.. https://doi.org/10.1016/j.
resplu.2024.100624  

Timing of emergency medical services activations for falls. Sheridan E. Arch Gerontol Geriatr Plus. 2024 
Jun;1(2):100020. doi: 10.1016/j.aggp.2024.100020. Epub 2024 Mar 29.. https://doi.org/10.1016/j.aggp.2024.100020  

Inter hospital transfers in rotor wing aircraft. Patterns and challenges. Protocol for a scoping review. Hansen PM. 
Acta Anaesthesiol Scand. 2024 Jul 14. doi: 10.1111/aas.14500. Online ahead of print.. https://doi.org/10.1111/
aas.14500  

A Heat Emergency: Urban Heat Exposure and Access to Refuge in Richmond, VA. Braun P. Geohealth. 2024 Jun 
21;8(6):e2023GH000985. doi: 10.1029/2023GH000985. eCollection 2024 Jun.. https://doi.org/10.1029/2023GH000985  

Acute Coronary Syndrome During the Era of COVID-19: Perspective and Implications Using Google Trends. Quinte-
ro-Martinez JA. CJC Open. 2024 Mar 10;6(7):908-914. doi: 10.1016/j.cjco.2024.03.002. eCollection 2024 Jul.. https://
doi.org/10.1016/j.cjco.2024.03.002  

The pathway to diagnosis and follow-up care for atrial fibrillation in Sri Lanka: a descriptive longitudinal study. 
Antony Sheron V. NIHR Open Res. 2024 Jun 3;3:63. doi: 10.3310/nihropenres.13497.2. eCollection 2023.. https://
doi.org/10.3310/nihropenres.13497.2  

Flight to Recovery: Impact of a Rooftop Helipad Air Ambulance Service at the Emergency University Hospital of 
Bucharest-A Caseload Analysis of the First 3 Years After Its Implementation. Koniaris D. Air Med J. 2024 Jul-
Aug;43(4):321-327. doi: 10.1016/j.amj.2024.03.002. Epub 2024 Apr 6.. https://doi.org/10.1016/j.amj.2024.03.002  

Investigating Associations Between Nonadherence to Guideline-Recommended Treatment of Pediatric Seizures and 
Adverse Outcomes: A Canadian Feasibility Study. Moreau M. Pediatr Neurol. 2024 Jul;156:113-118. doi: 10.1016/j.
pediatrneurol.2024.04.021. Epub 2024 Apr 26.. https://doi.org/10.1016/j.pediatrneurol.2024.04.021  

Epidemiological Analysis of Legionella Pneumonia in Japan: A National Inpatient Database Study. Kutsuna S. J 
Epidemiol. 2024 Aug 5;34(8):365-371. doi: 10.2188/jea.JE20230178. Epub 2024 Jun 30.. https://doi.org/10.2188/jea.
JE20230178  

Blood biomarkers for post-stroke cognitive impairment: A systematic review and meta-analysis. Ma Y. J Stroke Cere-
brovasc Dis. 2024 Aug;33(8):107632. doi: 10.1016/j.jstrokecerebrovasdis.2024.107632. Epub 2024 Feb 28.. https://doi.
org/10.1016/j.jstrokecerebrovasdis.2024.107632  

Assessment of Direct Medical Cost of Hospitalized COVID-19 Adult Patients in Kuwait During the First Wave of the 
Pandemic. AlManie SA. Clinicoecon Outcomes Res. 2024 Jul 24;16:509-522. doi: 10.2147/CEOR.S467543. eCollec-
tion 2024.. https://doi.org/10.2147/CEOR.S467543  

Development of the first Iranian clinical practice guidelines for the diagnosis, treatment, and secondary prevention 
of acute coronary syndrome. Sarrafzadegan N. J Res Med Sci. 2024 Jul 11;29:32. doi: 10.4103/jrms.jrms_851_23. 
eCollection 2024.. https://doi.org/10.4103/jrms.jrms_851_23  

The epidemiology and outcomes of severe road traffic injury by road user type in Korea: A nationwide retrospec-
tive observational study. Lee G. Injury. 2024 Oct;55(10):111732. doi: 10.1016/j.injury.2024.111732. Epub 2024 Jul 17.. 
https://doi.org/10.1016/j.injury.2024.111732  

Naloxone and Patient Outcomes in Out-of-Hospital Cardiac Arrests in California. Dillon DG. JAMA Netw Open. 
2024 Aug 1;7(8):e2429154. doi: 10.1001/jamanetworkopen.2024.29154.. https://doi.org/10.1001/jamanetworko-
pen.2024.29154  

Hypothermia and the Global War on Terror: 18 Years of Minimal Progress. Pumiglia L. Mil Med. 2024 Aug 
19;189(Supplement_3):190-195. doi: 10.1093/milmed/usae072.. https://doi.org/10.1093/milmed/usae072  
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Outcomes of severe isolated blunt chest trauma in young and geriatric patients. Panossian VS. Eur J Trauma Emerg 
Surg. 2024 Aug 7. doi: 10.1007/s00068-024-02611-x. Online ahead of print.. https://doi.org/10.1007/s00068-024-
02611-x  

CHANTER syndrome in the context of pain medication: a case report. Jansen N. BMC Neurol. 2024 Jul 22;24(1):249. 
doi: 10.1186/s12883-024-03748-3.. https://doi.org/10.1186/s12883-024-03748-3  

Early Enteral Nutrition Could Be Associated with Improved Survival Outcome in Cardiac Arrest. Duan 
J. Emerg Med Int. 2024 Jun 8;2024:9372015. doi: 10.1155/2024/9372015. eCollection 2024.. https://doi.
org/10.1155/2024/9372015  

A Systematic Review of Cost-Effectiveness of Treating Out of Hospital Cardiac Arrest: Implications for Re-
source-limited Health Systems. Werner K. Res Sq [Preprint]. 2024 Jun 4:rs.3.rs-4402626. doi: 10.21203/
rs.3.rs-4402626/v1.. https://doi.org/10.21203/rs.3.rs-4402626/v1  

The Efficacy of Whole Blood Resuscitation During Resuscitative Endovascular Balloon Occlusion of the Aorta 
(REBOA) to Mitigate Post-occlusion Circulatory Collapse: A Translational Model in Large Swine. Newberry RK. 
Mil Med. 2024 Jun 13:usae305. doi: 10.1093/milmed/usae305. Online ahead of print.. https://doi.org/10.1093/
milmed/usae305  

Investigation and validation of the TEG6s during rotary wing aeromedical flight. Bardes J. J Trauma Acute Care 
Surg. 2024 Aug 1;97(2S Suppl 1):S113-S118. doi: 10.1097/TA.0000000000004335. Epub 2024 Apr 8.. https://doi.
org/10.1097/TA.0000000000004335  

Factors predicting mortality in the cardiac ICU during the early phase of targeted temperature management in the 
treatment of post-cardiac arrest syndrome - The RAPID score. Nagy B. Resusc Plus. 2024 Aug 16;19:100732. doi: 
10.1016/j.resplu.2024.100732. eCollection 2024 Sep.. https://doi.org/10.1016/j.resplu.2024.100732  

Epidemiology and outcomes of brain trauma in rural and urban populations: a systematic review and meta-analysis. 
Chequer de Souza J. Brain Inj. 2024 Oct 14;38(12):953-976. doi: 10.1080/02699052.2024.2361641. Epub 2024 Jun 5.. 
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Resuscitation and Forensic Factors Influencing Outcome in Penetrating Cardiac Injury. Aumaitre A. Diagnostics 
(Basel). 2024 Jul 1;14(13):1406. doi: 10.3390/diagnostics14131406.. https://doi.org/10.3390/diagnostics14131406  

In Search of the Truth: Choice of Ground Truth for Predictive Modeling of Trauma Team Activation in Pediatric 
Trauma. Chacon M. J Am Coll Surg. 2024 Aug 1;239(2):134-144. doi: 10.1097/XCS.0000000000001044. Epub 2024 Jul 
17.. https://doi.org/10.1097/XCS.0000000000001044  

Sex Differences in Sympathetic Responses to Lower-Body Negative Pressure. Jarrard CP. Med Sci Sports Exerc. 
2024 Jun 1;56(6):1056-1065. doi: 10.1249/MSS.0000000000003392. Epub 2024 Jan 17.. https://doi.org/10.1249/
MSS.0000000000003392  

Adverse events of tissue plasminogen activators in acute myocardial infarction patients: a real-world and pharma-
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Utilization of an Asynchronous Online Learning Module Followed by Simulated Scenario to Train Emergency Med-
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10.21980/J89S7Z. eCollection 2024 Jul.. https://doi.org/10.21980/J89S7Z  
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Anticipated prehospital decision delay in response to different symptom clusters in acute coronary syndrome: 
Results from the Spanish Cardiobarometer study. Petrova D. Soc Sci Med. 2024 Aug 23;359:117263. doi: 10.1016/j.
socscimed.2024.117263. Online ahead of print.. https://doi.org/10.1016/j.socscimed.2024.117263  

Multisource Data Framework for Prehospital Emergency Triage in Real-Time IoMT-Based Telemedicine Systems. 
Ahmed Jasim A. Int J Med Inform. 2024 Aug 30;192:105608. doi: 10.1016/j.ijmedinf.2024.105608. Online ahead of 
print.. https://doi.org/10.1016/j.ijmedinf.2024.105608  

A novel learner driver first aid eLearning program: a mixed-method pre-post pilot test and evaluation. Miller O. 
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Optimising telecommunicator recognition of out-of-hospital cardiac arrest: A scoping review. Juul Grabmayr 
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At-risk patient documentation and naloxone dispersal for a rural statewide EMS "Naloxone Leave Behind" program. 
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ienj.2024.101479  
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The role of information systems in emergency department decision-making-a literature review. Born C. J Am Med 
Inform Assoc. 2024 Jun 20;31(7):1608-1621. doi: 10.1093/jamia/ocae096.. https://doi.org/10.1093/jamia/ocae096  

The impact of using time critical intervention-based dispatch thresholds on lowering lights and siren use to EMS 911 
incidents. Jarvis JL. J Am Coll Emerg Physicians Open. 2024 Aug 8;5(4):e13232. doi: 10.1002/emp2.13232. eCollec-
tion 2024 Aug.. https://doi.org/10.1002/emp2.13232  

The Use of Smartphone-Based Highly Realistic MCI Training as an Adjunct to Traditional Training Methods. 
Bauchwitz B. Mil Med. 2024 Aug 19;189(Supplement_3):775-783. doi: 10.1093/milmed/usae274.. https://doi.
org/10.1093/milmed/usae274  

An Air Medical Approach to In-Flight Cardiac Arrest Management. Carshagen U. Air Med J. 2024 Sep-
Oct;43(5):383-389. doi: 10.1016/j.amj.2024.05.006. Epub 2024 Jun 8.. https://doi.org/10.1016/j.amj.2024.05.006  

Clinical and economic burden of acute exacerbations of idiopathic pulmonary fibrosis: a prospective observational 
study in Spain (OASIS study). Gómez AV. BMC Pulm Med. 2024 Jul 31;24(1):370. doi: 10.1186/s12890-024-03186-4.. 
https://doi.org/10.1186/s12890-024-03186-4  

Safety and Risk in Airway Management During Bariatric Air Medical Retrieval. O'Hare B. Air Med J. 2024 Jul-
Aug;43(4):303-307. doi: 10.1016/j.amj.2024.01.007. Epub 2024 Feb 23.. https://doi.org/10.1016/j.amj.2024.01.007  

Emergency Severity Index Version 4 and Triage of Pediatric Emergency Department Patients. Sax DR. JAMA Pediatr. 
2024 Aug 12:e242671. doi: 10.1001/jamapediatrics.2024.2671. Online ahead of print.. https://doi.org/10.1001/jama-
pediatrics.2024.2671  

Does initiating care in alternate care sites decrease time to disposition in the emergency department?. Mangino A. J 
Am Coll Emerg Physicians Open. 2024 Aug 5;5(4):e13195. doi: 10.1002/emp2.13195. eCollection 2024 Aug.. https://
doi.org/10.1002/emp2.13195  

Impact of the Early COVID-19 Pandemic on Emergency Department Visits of Adult Cancer Patients With Fever or 
Respiratory Symptoms: A Korean Nationwide Population-Based Study, 2016-2020. Lee KS. J Korean Med Sci. 
2024 Jun 17;39(23):e187. doi: 10.3346/jkms.2024.39.e187.. https://doi.org/10.3346/jkms.2024.39.e187  

Injury characteristics and mortality in an emergency department in Ethiopia: a single-center observational study. 
Abayneh HB. BMC Emerg Med. 2024 Jun 7;24(1):97. doi: 10.1186/s12873-024-01017-7.. https://doi.org/10.1186/
s12873-024-01017-7  

An Analysis of Referrals Done by Primary Care Centers to Tertiary Care Institutions. Yazıcı R. Cureus. 2024 Jun 
10;16(6):e62117. doi: 10.7759/cureus.62117. eCollection 2024 Jun.. https://doi.org/10.7759/cureus.62117  

Novel Methodology for Linking 9-1-1 Dispatch Categories with a Death Registry: Mortality Rates of Selected Dis-
patch Categories. Sporer KA. Prehosp Emerg Care. 2024 Jul 11:1-7. doi: 10.1080/10903127.2024.2372442. Online 
ahead of print.. https://doi.org/10.1080/10903127.2024.2372442  

Intentional interruptions during compression only CPR: A scoping review. Catalisano G. Resusc Plus. 2024 Apr 
4;18:100623. doi: 10.1016/j.resplu.2024.100623. eCollection 2024 Jun.. https://doi.org/10.1016/j.resplu.2024.100623  

Enhancing traumatic brain injury emergency care: the impact of grading and zoning nursing management. Ge YQ. 
Brain Inj. 2024 Oct 14;38(12):985-991. doi: 10.1080/02699052.2024.2361631. Epub 2024 Jun 6.. https://doi.org/10.1080
/02699052.2024.2361631  

Validation of the Korean Version of the Clinical Frailty Scale-Adjusted Korean Triage and Acuity Scale for Older 
Patients in the Emergency Department. Chung HS. Medicina (Kaunas). 2024 Jun 8;60(6):955. doi: 10.3390/medici-
na60060955.. https://doi.org/10.3390/medicina60060955  

Improving management of intravenous maintenance fluids in the emergency department of a university hospital. 
Wuyts SCM. Eur Rev Med Pharmacol Sci. 2024 Jun;28(11):3796-3804. doi: 10.26355/eurrev_202406_36386.. https://
doi.org/10.26355/eurrev_202406_36386  

Understanding pediatric snakebites: Clinical and epidemiological insights from a healthcare center in Bihar, India. 
Kumar R. J Family Med Prim Care. 2024 Aug;13(8):3011-3016. doi: 10.4103/jfmpc.jfmpc_1817_23. Epub 2024 Jul 26.. 
https://doi.org/10.4103/jfmpc.jfmpc_1817_23  

Management Considerations for Air Medical Transport Programs Transfusing RhD-Positive Red Blood Cell-Con-
taining Products to Females of Childbearing Potential. McCartin MP. Air Med J. 2024 Jul-Aug;43(4):348-356. doi: 
10.1016/j.amj.2024.03.012. Epub 2024 May 5.. https://doi.org/10.1016/j.amj.2024.03.012  

Medication Discrepancies among Older Hospitalized Adults Discharged from Post-Acute Care Facilities to Home. 
Vasilevskis EE. J Am Med Dir Assoc. 2024 Jul;25(7):105017. doi: 10.1016/j.jamda.2024.105017. Epub 2024 May 13.. 
https://doi.org/10.1016/j.jamda.2024.105017  

Clinical, epidemiological, and care profile of hospitalized patients with retinoblastoma in Brazil. Barbosa AC. Arq 
Bras Oftalmol. 2024 Aug 2;88(1):e20230073. doi: 10.5935/0004-2749.2023-0073. eCollection 2024.. https://doi.
org/10.5935/0004-2749.2023-0073  

Evaluating and Updating the IMPACT Model to Predict Outcomes in Two Contemporary North American Traumat-
ic Brain Injury Cohorts. Takegami N. J Neurotrauma. 2024 Jul 24. doi: 10.1089/neu.2024.0158. Online ahead of 
print.. https://doi.org/10.1089/neu.2024.0158  

Investigation of occupational burnout status and influencing factors among emergency department healthcare 
workers using the MBI-GS Scale. Luo L. Zhong Nan Da Xue Xue Bao Yi Xue Ban. 2024 Jun 28;49(6):981-988. doi: 
10.11817/j.issn.1672-7347.2024.230415.. https://doi.org/10.11817/j.issn.1672-7347.2024.230415  
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Chest Decompressions - The Driver of CPR Efficacy: Exploring the Relationship Between Compression 
Rate, Depth, Recoil Velocity, and End-Tidal CO2. Chandran K. Prehosp Emerg Care. 2024 Jun 21:1-8. doi: 
10.1080/10903127.2024.2364058. Online ahead of print.. https://doi.org/10.1080/10903127.2024.2364058  

Sensitivity and specificity of International Classification of Diseases algorithms (ICD-9 and ICD-10) used to identify 
opioid-related overdose cases: A systematic review and an example of estimation using Bayesian latent class 
models in the absence of gold standards. Mbutiwi FIN. Can J Public Health. 2024 Jul 31. doi: 10.17269/s41997-024-
00915-4. Online ahead of print.. https://doi.org/10.17269/s41997-024-00915-4  

The association of out-of-hospital cardiac arrest barriers to cardiopulmonary resuscitation initiation and continua-
tion during the emergency call: A retrospective cohort study. Aldridge ES. Resusc Plus. 2024 Jun 27;19:100702. 
doi: 10.1016/j.resplu.2024.100702. eCollection 2024 Sep.. https://doi.org/10.1016/j.resplu.2024.100702  

A potentially lifesaving error: unintentional high-dose adrenaline administration in anaphylaxis-induced cardiac 
arrest; a case report. Hans FP. Int J Emerg Med. 2024 Jun 28;17(1):78. doi: 10.1186/s12245-024-00663-9.. https://doi.
org/10.1186/s12245-024-00663-9  

The stress experienced in an emergency medical service (EMS): A descriptive study. Pons Claramonte M. Int 
Emerg Nurs. 2024 Jun;74:101450. doi: 10.1016/j.ienj.2024.101450. Epub 2024 Apr 29.. https://doi.org/10.1016/j.
ienj.2024.101450  

Endovascular aortic occlusion improves return of spontaneous circulation after longer periods of cardiopulmonary 
resuscitation: A translational study in pigs. Siemieniak S. Resusc Plus. 2024 Mar 13;18:100603. doi: 10.1016/j.resp-
lu.2024.100603. eCollection 2024 Jun.. https://doi.org/10.1016/j.resplu.2024.100603  

Barriers to successful dispatcher-assisted cardiopulmonary resuscitation in out-of-hospital cardiac arrest in Korea. 
Park DH. Resusc Plus. 2024 Jul 19;19:100725. doi: 10.1016/j.resplu.2024.100725. eCollection 2024 Sep.. https://doi.
org/10.1016/j.resplu.2024.100725  

Unplanned Emergency Department or Inpatient Acute Care Within 1 Week After Administration of Peptide Recep-
tor Radionuclide Therapy: Frequency of Occurrence and Standard Operating Procedures for Radioprotection in 
These Situations. Prabhu RS. Pract Radiat Oncol. 2024 Jul 23:S1879-8500(24)00163-2. doi: 10.1016/j.prro.2024.07.002. 
Online ahead of print.. https://doi.org/10.1016/j.prro.2024.07.002  

Development of a Real-Time Dashboard for Overdose Touchpoints: User-Centered Design Approach. Salvi A. JMIR 
Hum Factors. 2024 Jun 11;11:e57239. doi: 10.2196/57239.. https://doi.org/10.2196/57239  

Evolving narratives on signal functions for monitoring maternal and newborn health services: A meta-narrative in-
spired review. Moxon SG. Soc Sci Med. 2024 Jul;352:116980. doi: 10.1016/j.socscimed.2024.116980. Epub 2024 May 
18.. https://doi.org/10.1016/j.socscimed.2024.116980  

Machine learning prediction of refractory ventricular fibrillation in out-of-hospital cardiac arrest using features 
available to EMS. Rahadian RE. Resusc Plus. 2024 Mar 18;18:100606. doi: 10.1016/j.resplu.2024.100606. eCollection 
2024 Jun.. https://doi.org/10.1016/j.resplu.2024.100606  

The 4 S's of Disaster Management Framework: A Case Study of the 2022 Pediatric Tripledemic Response in a Com-
munity Hospital. Baker AH. Ann Emerg Med. 2024 Jun;83(6):568-575. doi: 10.1016/j.annemergmed.2024.01.020. 
Epub 2024 Feb 15.. https://doi.org/10.1016/j.annemergmed.2024.01.020  

Guideline-Based Telemedicine Assessment of Orthopedic Low-Risk Conditions by General Practitioners is Not 
Inferior to that of Face-to-Face Consultations with Specialists in the Emergency Department: A Randomized 
Trial. Foni NO. Telemed J E Health. 2024 Aug 21. doi: 10.1089/tmj.2024.0312. Online ahead of print.. https://doi.
org/10.1089/tmj.2024.0312  

Barriers faced by primary healthcare providers in addressing emergencies in the Northern region of Palestine before 
and during the Gaza war. Hamshari S. BMC Prim Care. 2024 Jul 17;25(1):261. doi: 10.1186/s12875-024-02512-3.. 
https://doi.org/10.1186/s12875-024-02512-3  

Management and documentation of pneumonia - a comparison of patients consulting primary care and emergency 
care. Arntsberg L. Scand J Prim Health Care. 2024 Jun;42(2):338-346. doi: 10.1080/02813432.2024.2326469. Epub 
2024 Mar 9.. https://doi.org/10.1080/02813432.2024.2326469  

Multimorbidity and adverse outcomes following emergency department attendance: population based cohort study. 
Blayney MC. BMJ Med. 2024 Aug 16;3(1):e000731. doi: 10.1136/bmjmed-2023-000731. eCollection 2024.. https://
doi.org/10.1136/bmjmed-2023-000731  

Should We Keep or Transfer Our Severely Injured Geriatric Patients to Higher Levels of Care?. Hosseinpour H. 
J Surg Res. 2024 Aug;300:15-24. doi: 10.1016/j.jss.2024.03.049. Epub 2024 May 24.. https://doi.org/10.1016/j.
jss.2024.03.049  

An App for Navigating Patient Transportation and Acute Stroke Care in Northwestern Ontario Using Machine 
Learning: Retrospective Study. Hassan A. JMIR Form Res. 2024 Aug 1;8:e54009. doi: 10.2196/54009.. https://doi.
org/10.2196/54009  

A comparison of trauma patients in urban and rural areas presenting to a Canadian tertiary care centre. Savard 
S. Can J Surg. 2024 Aug 27;67(4):E313-E317. doi: 10.1503/cjs.013623. Print 2024 Jul-Aug.. https://doi.org/10.1503/
cjs.013623  

Who needs a tourniquet? And who does not? Lessons learned from a review of tourniquet use in the Rus-
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blunt trauma: a multicentre prospective observational study. Leonard JC. Lancet Child Adolesc Health. 
2024 Jul;8(7):482-490. doi: 10.1016/S2352-4642(24)00104-4. Epub 2024 Jun 4.. https://doi.org/10.1016/S2352-
4642(24)00104-4  

Efficacy of educational interventions on improving medical emergency readiness of rural healthcare providers: a 
scoping review. Sreeram A. BMC Health Serv Res. 2024 Jul 25;24(1):843. doi: 10.1186/s12913-024-11116-7.. https://
doi.org/10.1186/s12913-024-11116-7  

The impact of time to defibrillation on return of spontaneous circulation in out-of-hospital cardiac arrest patients 
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The International Journal of Paramedicine (IJOP) is a forum for scholarly contributions and state-of-the-
art research relevant to patient care and the growth and advancement of paramedicine, including the 
areas of paramedic leadership, management, education, operations, culture, professional and clinical 
practice. The IJOP encourages exploration of paramedicine from diverse theoretical and practical views 
from all disciplines, including business and economics; the natural, basic, and applied sciences; and 
the humanities, social sciences, and arts. Priority will be given to submissions that use sound theoret-
ical or conceptual frameworks, strong methodological design, and relevance to the international para-
medic community.  All methodologies such as quantitative, qualitative, mixed methods, and knowl-
edge syntheses will be considered.

NEMSMA is a longtime collaborator with National Association of EMS Physicians in support of Pre-
hospital Emergency Care. In continuation of that relationship, IJOP and PEC have established a collabora-
tive relationship that will the facilitate the exchange of submissions in certain circumstances based in 
part on which journal may be the best fit for a particular manuscript.

GENERAL GUIDELINES AND NOTES

	� The IJOP only publishes material in English. Please use Academic English.
	� The IJOP accepts submissions in the following categories: 

•	 Case Studies (≤2,000 words)
•	 Concepts (≤3,000 words)
•	 Correspondence / Commentary (≤1,000 words)
•	 Education (≤3,000 words)
•	 Empirical Investigations / Original Research (≤4,500 words)
•	 Methodology (≤2,000 words)
•	 Quality Improvement Project Reports (≈3,000 words)
•	 Reviews / Synthesis (≤4,000 words)
•	 Special Reports (≤2,000 words)
•	 Toolbox (≤1,500 words)

The word limits noted above are guidelines for the various submission types. Authors are encouraged 
to adhere to these guidelines and to be concise in their submissions.

	� Merriam-Webster’s Collegiate Dictionary (11th ed.) should be consulted for spelling.
	� Contributions that explore non-clinical topics such as leadership, operations, education, profes-

sional practice, and the culture of paramedicine are strongly encouraged.
	� Based on the international scope of the IJOP, contributions should provide a degree of gener-

alizability and transferability to global settings and should have relevance to the IJOP’s broad 
readership.

	� IJOP discourages multiple publications derived from a single study.
	� All original research submissions must have received approval from an Institutional Research 

Board (IRB) or Research Ethics Board (REB).
	� Once a submission has been assessed for suitability by the editorial team, it will undergo a dou-

ble-blind peer-review by independent, anonymized reviewers.

GUIDELINES FOR AUTHORS
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As part of the submission process, authors will be required to confirm that their sub-
mission complies with all of the items below. Submissions may be returned that do not 
adhere to these guidelines:

	� The submission cannot be previously published or in the submission process of 
another publication (or an explanation has been provided in a cover letter to the 
Editor).

	� The Author and Funding File and the Main Submission File are both in Microsoft 
Word document file format.

	� An ICMJE Form for Disclosure of Potential Conflicts of Interest is submitted for 
each author.

	� All illustrations, figures, and tables should be placed within the text at the appro-
priate points AND submitted as separate files in a high resolution format.

	� Supplemental media files (e.g., spreadsheets, slides, audio or video files) may be 
included for reader access. The file should be hosted by the authors unless other 
arrangements have been made with the Editors.

	� Where available, URLs for each reference have been provided.
	� The text is double-spaced in a 12-point font.
	� Page numbers and line numbering are used for the ‘Main Submission File’
	� The text adheres to the stylistic and bibliographic requirements outlined.
	� Authors are strongly encouraged to follow any EQUATOR (Enhancing the QUAl-

ity and Transparency Of health Research) Guidelines that apply to their type of 
submission. These include, but are not limited to: 
•	 Randomized trials 

•	 CONSORT and its extensions 
•	 https://www.equator-network.org/reporting-guidelines/consort/

•	 Observational studies 
•	 STROBE and its extensions 

•	 https://www.equator-network.org/reporting-guidelines/strobe/
•	 Systematic reviews 
•	 	 PRISMA and its extensions 

•	 https://www.equator-network.org/reporting-guidelines/prisma/
•	 Study protocols 

•	 SPIRIT and the PRISMA-P extension 
•	 https://www.equator-network.org/reporting-guidelines/spir-

it-2013-statement-defining-standard-protocol-items-for-clinical-trials/
•	 Diagnostic/prognostic studies 

•	 STARD and the TRIPOD extension 
•	 https://www.equator-network.org/reporting-guidelines/stard/

•	 Case reports 
•	 CARE and its extensions 

•	 https://www.equator-network.org/reporting-guidelines/care/
•	 Clinical practice guidelines 

•	 AGREE and the RIGHT extension 
•	 https://www.equator-network.org/reporting-guidelines/care/

•	 Qualitative research 
•	 SRQR and the COREQ extension 

•	 https://www.equator-network.org/reporting-guidelines/srqr/

https://www.equator-network.org/reporting-guidelines/prisma/
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•	 Animal pre-clinical studies 
•	 ARRIVE 

•	 https://www.equator-network.org/reporting-guidelines/improv-
ing-bioscience-research-reporting-the-arrive-guidelines-for-report-
ing-animal-research/

•	 Quality improvement studies 
•	 SQUIRE and its extensions 

•	 https://www.equator-network.org/reporting-guidelines/squire/
•	 Economic evaluations 

•	 CHEERS 
•	 https://www.equator-network.org/reporting-guidelines/cheers/

Note that there is a section in EQUATOR with guidelines specific to emergency medicine 
that may also be applicable to studies in paramedicine. 

SUBMISSION FILES

The following describes the ‘standard’ submission files that should be uploaded via the 
Journal submission website for each manuscript. Please refer to the specific submission 
guidelines for each submission category for more specific instructions that may apply.

Author and Funding Information File 

Author Information

	� All authors of a manuscript should provide their full name with up to four 
post-nominals and up to two organizational affiliations and titles – exactly as they 
should appear in the publication. 

	� The email of all authors should also be included.
	� If available, please include ORCiDs (http://orcid.org) numbers for each author.
	� You also include social media handles (e.g., Facebook, Twitter, LinkedIn) for each 

author.
	� Please ensure that everyone who meets the International Committee of Medical 

Journal Editors (ICMJE) requirements for authorship is included as an author 
(http://www.icmje.org/recommendations/browse/roles-and-responsibilities/de-
fining-the-role-of-authors-and-contributors.html).

	� If an author changes their affiliation during the peer-review process, the new 
affiliation information can be given to the Editorial Team and will be handled as 
any other manuscript revision. Please note that no changes to affiliation can be 
made after the pre-publication galleys of the manuscript have been accepted for 
final publication.

	� Identify one author as the corresponding author. They will be shown as such 
when the article is published and will be the point of contact between the editori-
al team and the authors.

	� If the work presented in the manuscript was presented at conference or published 
in abstract form, identify the name of the event, location, format, and date of pre-
sentation.

	� Acknowledgements, where applicable, can be provided. Brevity is strongly en-
couraged.

https://www.equator-network.org/reporting-guidelines-medical-specialty/emergency-medicine-2/
http://orcid.org
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
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Funding Information

	� Please provide the details for any funding that supported the submitted work, 
to include all details required by your funding and grant-awarding bodies. The 
following template sentences are suggested: 
•	 For single agency grants: This work was supported by the [Funding Agency] 

under Grant [number xxxx].
•	 For multiple agency grants: This work was supported by the [Funding Agen-

cy #1] under Grant [number xxxx]; [Funding Agency #2] under Grant [num-
ber xxxx]; and [Funding Agency #3] under Grant [number xxxx].

•	 If a funding source was not involved, please confirm with a statement such 
as, “External funding was not used to support this work.”

Main Submission File 

To provide a high level of objectivity in the peer-review process IJOP uses a double blind 
process. The identities of the authors and their institutions are not revealed to the re-
viewers and the identifies of the reviewers are not revealed to the authors.

Due to the double blind review process, information about the authors and their institu-
tions should not appear anywhere in the main submission file. This should include re-
moval of identifying information in the ‘properties’ of the Microsoft Word (.doc or .docx) 
files that are submitted.

Please do not use extensive formatting of the document. Use single spaces between 
sentences. Separate paragraphs with a carriage return. Do not indent the first line para-
graphs with tabs or added spaces.

Unless stated otherwise in the directions for a specific manuscript category, all submis-
sions should include the following elements in the following order as a single document 
file, called the Main Document File.

Title

	� Provide the suggested title for the published article. Please note that the title used 
for publication is subject to editorial team approval.

Abstract, Keywords, Disclosures / Conflicts, Presentations, and Acknowledgements

	� Unless exempted or described differently in the directions for a specific submis-
sion category, abstracts MUST be limited to 300 words or less, including the sec-
tion headers (e.g., Problem, Methods, etc.). Use structured abstracts when possible.

	� Unless exempted or described differently in the directions for a specific submis-
sion category, this page will also include between three (3) and six (6) keywords 
or short phrases that will be used for title and search engine optimization. Key-
words of paramedicine, EMS, and emergency medical services will be added by 
default and will not count towards the keyword count requirements. 

	� State any disclosures or conflicts for each author. This will be in addition to com-
pletion of the ICMJE Disclosure Forms for each author as described below. If the 
are no conlficts, please state ‘none.’
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Primary Manuscript Body 

	� The primary body of the manuscript will come next in the main submission file. 
The composition of the primary body of the manuscript may vary with the cat-
egory of the manuscript. Refer to specific manuscript category descriptions for 
details.

	� The manuscript should use a minimum of formatting. If there are multiple levels 
of heading and sub-headings, please indicate the heading level by placing (H1) 
directly after the heading text for the top level heading, H2 for sub-headings, H3 
for sub-sub headings, etc.

	� Tables should be used to summarize large amounts of information rather than 
writing it out as a narrative. Tables may be created within the word processor or 
inserted from another program (e.g., Excel). If another program is used to create 
the table, please include the original source file as a supplementation media file 
submission. All tables should be inserted into this primary manuscript body file. 
They must be labelled sequentially, and referred to in the text. Table captions must 
include the table number and a name for the table at a minimum. Additional de-
scriptive text may be added to the caption as needed to complement the reference 
to the table in the main body of the paper.

	� Figures shall be inserted directly into the text at the appropriate position. These 
may be lower resolution images to simply show their correct placement. Figures 
must be labelled sequentially and referred to in the text. Figure captions must be 
included with the figure number and a name for the figure at a minimum. Ad-
ditional descriptive text may be added to the caption as needed to complement 
the reference to the figure in the main body of the paper. In addition to including 
figures in the text, submit each figure as a supplemental media files in high reso-
lution PDF, .jpeg, .tiff, or .png file formats, with a 300dpi minimum resolution.

References 

	� Where applicable, the references for the manuscript come next. Use endnotes rath-
er than footnotes. The APA style in-text reference marks and in endnotes must be 
used. 

	� In each endnote reference, include hyperlink whenever possible to the referenced 
document. A DOI hyperlink is preferred, which will have a format of https://doi.
org/XXXXX. If a DOI is not available, provide a link to the source journal, pub-
lisher website or similar source.

	� Authors are responsible for the accuracy of all references, links and in text cita-
tions.

Appendices 

	� Where applicable, any appendices to the manuscript are inserted next.

ICMJE Forms for Disclosure of Potential Conflicts of Interest

	� One form per author should be submitted.
	� The form is available at: https://icmje.org/disclosure-of-interest/

Supplemental Media Files 

	� If the submission includes any supplemental tables or figures, they would be each 
be uploaded individually for inclusion at the end of the article.

https://doi.org/XXXXX
https://doi.org/XXXXX
https://icmje.org/disclosure-of-interest/
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	� For speadsheets used to generate tables, upload them as individual files and clear-
ly indicate which table they are associated with.

	� If there are any supplemental media files (e.g., spreadsheets, slide decks, audio or 
video files), provide links to where readers can access them. They must be readily 
accessible without passwords or other restrictions. 

GUIDELINES FOR CATEGORY-SPECIFIC SUBMISSIONS 

Case Reports (≤2,000 words)

	� These manuscripts share the experience of unusual clinical presentations, circum-
stances, or treatment approaches. Case reports should be structured as described 
in the Consensus-based Clinical Case Reporting Guideline (CARE; https://www.
equator-network.org/reporting-guidelines/care/).

Concepts (≤3,000 words)

	� These papers present a specific management or clinical concept, idea, or theory – 
and describes its practical application. If the paper presents a new concept, it may 
also suggest research, improvement projects, or pilot implementations of its appli-
cation. Along with other standard submission file elements, the primary manu-
script body pages file for Concept papers should contain:
•	 Introduction - The introduction should describe the problem, issue, or cir-

cumstance that the concept is intended to address. Where applicable, address 
the current literature that demonstrates a gap and any pertinent background 
information.

•	 Concept Description – Provide a description of the concept and how it can be 
applied. Where applicable, provide sufficient detail and clarity of any meth-
ods or procedures and the setting and population to which the concept ap-
plies.

•	 Discussion - Authors are encouraged to include a critical review of related 
research and a fulsome discussion that highlights how the concept contributes 
to the field of paramedicine. Address any limitations of the concept.

Dialogues (≤1,000 words)

	� The Dialogues section will publish comments and questions from readers related 
to previously published articles. Along with other standard submission file el-
ements, the primary manuscript body pages file for correspondence should in-
clude:
•	 Subject Paper Information - Provide the title, name of the first author, and the 

IJOP issue for the paper that is the subject of the correspondence.
•	 The narrative of the correspondence.

Editorials (≤2,000 words)

	� Editorials are a venue for the expression of opinion and perspective on topics rele-
vant to the paramedicine community. They should make clear point(s) in a con-
cise manner with a scholarly approach and tone. They should not be used for the 
presentation of data, findings, or research that has not been previously published.

Educational Methods and Processes (≤3,000 words)

	� These submissions explore a specific educational process, approach, or method. 
The paper should also discuss any issues to consider in its practical application. 

https://www.equator-network.org/reporting-guidelines/care/
https://www.equator-network.org/reporting-guidelines/care/
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Along with other standard submission file elements, the primary manuscript 
body pages file for Education papers should contain:
•	 Introduction - The introduction should describe the problem, issue, or cir-

cumstance that the educational process, approach, or method is intended to 
address. Where applicable, address the current literature that demonstrates a 
gap and any pertinent background information.

•	 Description – Provide a description of the educational process, approach, or 
method and how it can be applied. Where applicable, provide sufficient detail 
and clarity of any methods or procedures and the setting and population to 
which the process, approach or method applies.

•	 Discussion - Authors are encouraged to include a critical review of related 
research and a fulsome discussion that highlights how the concept contributes 
to the field of paramedicine. Address any limitations of the concept.

Empirical Investigations / Original Research (≤4,500 words) 

	� The submission of manuscripts for empirical investigations / original research 
may be clinical or non-clinical. Several of the EQUATOR guidelines, described 
previously, may apply to any given study in this category. Please apply them as 
appropriate to your particular investigation.

	� Authors may provide, or editors may suggest, that some information be provided 
as a supplemental file so that the main paper remains concise. The supplemen-
tal content may include data sets, images, video clips, and in-depth details on 
methodology. Along with other standard submission file elements, the primary 
manuscript body pages file for empirical investigations / original research should 
include elements as called for in the applicable EQUATOR guidelines.

	� NEMSMA is a longtime collaborator with National Association of EMS Physicians 
in support of Prehospital Emergency Care (PEC). In continuation of that relationship, 
IJOP and PEC have established a collaborative relationship that exchanges manu-
scripts in certain circumstances. Empirical investigations on clinical topics may be 
forwarded to PEC for their initial consideration with author consent.

Methodology (≤2,000 words) 

	� This category of submissions provides deep explorations of methods used or may 
be used in research studies or improvement projects. These methods should be 
novel in some way that makes them of significant interest in their own right, sep-
arate from the studies in which they are utilized. These papers can also provide 
a more detailed description of the methods than would otherwise be appropriate 
in the primary research or improvement project manuscript. The primary paper’s 
methods section may direct readers to a methodology paper in this category for 
more detailed descriptions of the methods it utilized. 

	� Along with other standard submission file elements, the primary manuscript 
body pages file for Methodology papers should contain appropriate elements 
from the EQUATOR guidelines, as described for empirical investigations.

Quality Improvement Project Reports (≤3,000 words)

	� IJOP acknowledges the importance of quality improvement activities to optimize 
EMS system performance and patient outcomes and welcomes manuscripts de-
scribing quality improvement projects.
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	� United States regulations do not require quality improvement activities to have 
Institutional Review Board (IRB) or Research Ethics Board (REB) approval. The 
distinction between manuscripts requiring or not requiring IRB/REB approval 
may be subtle. Manuscripts not requiring approval will generally be those which 
do not apply clinical treatments or diagnostic methods that have not been previ-
souly established in the literature. A manuscript that explores different ways to 
implement a clinical treatment or diagnostic method may not require approval.

	� The IJOP shall reject manuscripts that appear to have framed an activity as qual-
ity improvement to circumvent research compliance, conduct, or reporting stan-
dards. 

	� Authors may contact the editorial office if they are uncertain whether their work 
should be submitted as a quality improvement or a research manuscript. If there 
any dounbdt, authors are encouraged to submit QI projects to an IRB is to obtain 
their independent judgement of the need for IRB oversight.

	� Quality improvement project reports should adhere to the Standards for Qual-
ity Improvement Reporting Excellence (SQUIRE) guidelines (http://www.
squire-statement.org).  With permission of the Editorial Team, authors may submit 
manuscripts that use other generally accepted improvement project frameworks 
(e.g., IHI Model for Improvement; DMAIC). 

	� In general, quality improvement project reports should describe the process being 
examined; the process change(s) that were tested; the baseline process perfor-
mance level; the methods used for conducting process tests and evaluating the 
results; the results, including the post-intervention performance levels; any con-
founding variables and balancing measures; and the process change iterations as 
applicable.

	� The manuscript discussions and conclusions should highlight what the external 
audience can learn from the reported experience, not just the activity’s internal 
success or failure.

	� Authors may provide, or editors may suggest, that some information be provided 
as a supplemental file so that the main paper remains concise. The supplemental 
content may include data sets, images, video clips, and in-depth details on meth-
odology.

Reviews / Synthesis (≤4,000 words) 

	� IJOP invites the submission of reviews of all types, including those with and 
those without meta-analytic components. In addition to the guidelines for original 
research provided elsewhere in these guidelines, any submissions in this catego-
ry should be consistent with the Prisma 2020 guidelines for reporting systematic 
reviews https://www.equator-network.org/reporting-guidelines/prisma/.

Toolbox (≤3000 words)

	� These submissions will explain a tool or technique and describe its practical use. 
Where applicable, the articles may include a supplemental file or link that con-
tains the tool and a data file where the reader may try out the tool.

	� Along with other standard submission file elements, the primary manuscript 
body pages file for Toolbox papers should contain:

http://www.squire-statement.org
http://www.squire-statement.org
https://www.equator-network.org/reporting-guidelines/prisma/
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•	 Introduction - The manuscript shall include an introduction that provides an 
overview of the type(s) of projects that the tool or technique could be used for 
or the specifics of the project that it was actually used in.

•	 Description of the Tool / Technique – As the central focus on the paper, this 
section shall provide in an in-depth examination of the tool or technique and 
its mechanics. Describe how the tool or technique should be applied in con-
text of a clinical, operational, or administrative setting.

•	 Discussion – Discuss the underlying rationale for the tool or technique and 
why it may be favored over other options.

•	 Provide a critique of related methods. Also include discussion of any limita-
tions of the tool or technique.

•	 Exercise – Where applicable, describe how to use the tool or technique in con-
junction with a sample data set or scenario.

Special Reports

	� This submission category will be used for articles of a scholarly nature that do not 
fit into one of the other IJOP submission categories. Authors are encouraged to 
use the guidelines described in this document that seem to be most applicable to 
their Special Report, but consultation with the Editorial Team before manuscript 
submission is strongly encouraged.
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