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Abstract

Objective: As out-of-hospital medicine evolves, emergency medical services (EMS)
education practices must also be updated to ensure that EMS professionals acquire
and maintain the skills needed to best serve patients. We aimed to identify and rank
the top 10 research priorities related to EMS education in the United States.
Methods: We conducted a convenience survey of EMS educators to identify chal-
lenges facing EMS education before leveraging a purposefully selected panel of EMS
educators to prioritize research gaps through a modified Delphi approach. Data were
collected electronically (March 2021-June 2021) over 4 survey rounds consisting of
idea generation (Rounds 1 and 2), importance scoring (Round 3), and consensus rank-
ing (Round 4). At the end of Round 4, composite scores were used to generate a list of
10 prioritized research gaps related to EMS education.

Results: In the pre-Delphi survey, 463 EMS educators identified 2055 challenges fac-
ing EMS education. We recruited 32 EMS education experts as Delphi panelists and
28 completed all 4 rounds. Panelists submitted 77 knowledge gaps. The top 10 knowl-
edge gaps included defining competency of EMS learners and educators, association
of curricula and accreditation requirements with real-world practice, the effects of
diversity and cultural humility among educators and learners on equitable patient care,
evidence-based teaching methods, and public perception of the EMS profession and
education system.

Conclusions: Although 10 gaps were prioritized, panelists deemed all 77 gaps as having
considerable importance for EMS education. This suite of knowledge gaps is intended

to guide researchers and research-funding bodies for future resource allocation.
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1 | INTRODUCTION

1.1 | Background

As out-of-hospital medicine is constantly evolving, there is a need to
continually evaluate and update emergency medical services (EMS)
education practices to ensure that the EMS clinician workforce
acquires and maintains the knowledge, skills, and abilities to deliver
consistent, high-quality patient care. Initial EMS education has expe-
rienced an important period of reflection and change from the first
Emergency Medical Technician (EMT)-Ambulance National Standard
Curricula in 1971, to the National EMS Education and Practice
Blueprint of 1993, to the National EMS Education Standards first pub-
lished in 2009 and revised in 2021.12 On a national level, continuing
EMS education has also evolved from a prescriptive core refresher
course to the more flexible National Continued Competency Program
model allowing for customization to local operational needs.® Addi-
tionally, the COVID-19 pandemic brought many changes to the initial
and ongoing education of EMS professionals, particularly around how
education is delivered.* Despite these key changes and the critical
role of education in the formation of EMS clinicians, there remains a
paucity of research focused specifically on the field of EMS education

and educators.

1.2 | Importance

An evidence-based approach to EMS education depends on a solid
foundation of high-quality research. High-quality research requires
funding sources, research expertise, and defined feasible research
questions.” As funding and experienced researcher resources are often
limited in the field of EMS education, having a common list of clearly
articulated priorities is helpful to target and pool scarce resources.®
Although efforts to focus research resources and activities for clinical
research topics related to out-of-hospital care’ 19, a national consen-
sus on priorities for research related to EMS education has not yet been
established.

1.3 | Goals of this investigation

The objective of this study was to define and rank research priorities
related to EMS education in the United States. These priorities are
intended to guide and unify future research initiatives for effective
use of existing resources to further the evidence base related to EMS

education and the workforce of EMS educators.

2 | METHODS
2.1 | Study design and setting

This study consisted of 2 main steps. First, a qualitative approach was
used to compile alist of challenges and opportunities in EMS education

The Bottom Line

Using a modified Delphi methodology, the authors had an
expert panel identify priorities for research in emergency
medical services (EMS) education. The top 5 in order of
decreasing priority included the following: characteristics
defining entry-level competency of the EMS professional,
characteristics defining EMS educator competency, asso-
ciation of EMS initial education curriculum content with
the current EMS evidence base/accepted standards of care,
effects of diversity and cultural humility among EMS stu-
dents/educators/professionals on equitable patient care, and
presence and effects of implicit bias in EMS education deliv-

ery.

stemming from a broad convenience sample of EMS educators (pre-
Delphi survey). Second, we recruited a panel of national subject matter
experts to identify and rank the highest priorities for EMS education
research using a modified Delphi approach. This study was approved
by the Institutional Review Board (IRB2020-03) at Northern Essex
Community College in Haverhill, MA. Participant consent was obtained
through the electronic software used to collect data for this study

before initiating the questionnaires.

2.2 | Pre-Delphi survey

Before initiating the modified Delphi process, we conducted an open
convenience survey to EMS educators (providing initial education, con-
tinuing education, or both) to generate a list of opportunities and

challenges in EMS education. The pre-Delphi survey specifically asked:

“What are the top opportunities or challenges in EMS
education? (Consider both initial education and contin-

uing education of all levels.)”

The survey was promoted via social media and the National Asso-
ciation of EMS Educators membership. The survey was also sent to
national EMS-related organizations and federal/state EMS partners
with a request to participate and/or distribute. Additional pushes and
reminder emails were left at the discretion of the organizations that
helped distribute the message during the data collection period. Data
were collected from September to October -2020.

The convenience survey contained programmed skip logic in the
SurveyMonkey survey software (Momentive, Inc, San Mateo, CA) to
determine eligibility and isolate responses to those of current or for-
mer EMS educators. Eligible participants were provided with open-end
text boxes to enter up to 10 responses regarding top opportunities and
challenges facing EMS education. Demographic characteristics were

also collected via the survey instrument.
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Four investigators (R.P.C.,S.L., S.A., K.M.) conducted qualitative the-
matic analysis using an inductive approach to group themes and sub-
themes and remove duplicate concepts. Disagreements were resolved
by a fifth author (W.L.). The final thematically grouped list resulting
from the pre-Delphi survey then informed a framework for the first
round of the electronic Delphi process.

2.3 | Modified Delphi panel selection and approach
We used a modified Delphi consensus approach to identify and pri-
oritize gaps in research related to EMS education. We selected this
approach based on its ability to effectively establish research agendas
in other health care settings as well as EMS.37-12 The modified Delphi
involved a systematic 5-round process for idea generation, tabulation,
evaluation, and ranking of proposed education research priorities.

We used purposeful selection to recruit national experts in EMS
education through their involvement with national EMS and fire orga-
nizations. We sought to include a diverse range of background experi-
ences, demographic characteristics, and practice settings. As such, the
study investigators created alist of national EMS and fire organizations
and sent emails requesting that these organizations nominate poten-
tial representing members to participate in the study. In an effort to
improve representation in terms of practice setting and demographic
characteristics, this selection was supplemented with respondents
from the pre-Delphi survey who indicated a willingness to participate
in further rounds of this research via anitem in the initial survey. Delphi
panels often involve between 10 and 50 participants and the litera-
ture supports that having more than 30 participants does not have
a strong influence on the overall themes proposed.'>12 As such we
sought to recruit approximately 30 participants for Round 1 of the Del-
phi. Participation in the panel was voluntary, and personal information
was not linked directly to survey responses to maintain confidentiality
throughout each round.

2.4 | Modified Delphi data collection and analysis
All data were collected using the SurveyMonkey electronic platform
(Momentive Inc, San Mateo, CA). Data collection for this 4-round
process was conducted from March 2021 through June 2021. Data
analyses were performed using Stata/IC version 15.1 (StataCorp LLC,
College Station, TX).

Delphi Round 1:

In the initial round of idea generation, panelists were asked:

“What are the top 3 knowledge gaps involving EMS
education that should be priorities for future research?
As you respond, consider both initial and continuing

education.”

When answering this question, participants were asked to consider

the thematically grouped list of opportunities and challenges in EMS

education identified through the pre-Delphi survey. All responses from
Round 1 were collated and members of the study team performed the-
matic analysis. Unique themes were identified using a grounded theory
approach, and thematically equivalent responses were collapsed under
the same theme. Two investigators (R.P.C., S.A.) independently per-
formed initial thematic analysis. The themes were further refined by 2
additional investigators (K.M., S.L.) and approved through consensus of
all 4 reviewers.

Delphi Round 2:

Panelists were presented with the complete list of knowledge gaps
related to EMS education research derived from the thematic analysis

in Round 1. In Round 2, panelists were then asked:

“What knowledge gaps involving EMS education that
should be priorities for future research are missing from
the list?”

All additional responses were reviewed by the 4 investigators who
conducted the first round of thematic analysis. Thematically equivalent
responses were again grouped, and all new themes were added to the
list of themes from Round 1.

Delphi Round 3:

Panelists were presented with the complete list of themes derived
from responses in Rounds 1 and 2. In this third round, participants
were asked to rate the importance of each knowledge gap. A 5-point
Likert-type scale was used: 1 - “not at all important,” 2 - “minimal
importance/negligible,” 3 - “moderate importance but still a factor,” 4
- “considerable importance,” 5 - “very important/critical.” Next, mean
scores for each knowledge gap were calculated. We then identified the
30 gaps with the highest mean importance scores.

Delphi Round 4:

Panelists were presented with the preliminary consensus list of the
top 30 prioritized gaps compiled using the mean importance scores
from Round 3. In this fourth round, panelists were asked to rank order
the top 10 most important gaps. The ranks entered by panelists were
translated to scores by assigning points for each rank. For example, a
rank of 1 (most important) was assigned 10 points and a rank of 10
(least important) was assigned 1 point. For each knowledge gap, the
total composite score was calculated by summing the scores of all pan-
elists. The 10 gaps with the highest composite scores were compiled

into the final list.

3 | RESULTS

3.1 | Pre-Delphi survey

A total of 463 EMS educators responded to the pre-Delphi con-
venience survey. Demographic characteristics of respondents are
summarized in Appendix SA1. In total, respondents provided 2055
submissions for the top opportunities and challenges in EMS educa-
tion. Qualitative analysis identified 8 themes in the pre-Delphi survey:

(1) Assessment/Feedback/Verifying Competency, (2) Curriculum
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TABLE 1 Modified Delphi expert panel demographic

characteristics (N = 32)

Age, years
25-34
35-44
45-54
55-64
65+
Gender
Female
Male
Prefer not to answer/missing
Ethnicity
Hispanic or Latino
Not Hispanic or Latino
Race
White/Caucasian
Black/African-American
Asian
Multiracial or other race
Highest education completed
High school/high school equivalent
Associate’s degree (AAS, AS, AA, etc.)
Bachelor’s degree (BS, BA, BPH, etc.)
Master’s degree (MS, MA, M.Ed, MBA, MPH, etc.)
Doctoral degree (MD, DO, JD, PhD, Ed.D, DBA, etc.)
Currently working as EMS educator
Yes
No
Type of EMS education instructed (N = 28)
Initial EMS education
Continuing EMS education
Both initial and continuing EMS education
Other
Clinician levels instructed? (N = 28)
EMR
EMT
Advanced EMT
Paramedic
Nurse
Other
Education setting (N = 28)
2-year college
4-year college

EMS agency

12

10
20

31

26

14
10

28

18

10
21
13
26

10

12

6
2

LANCASTER ET AL.
TABLE 1 (Continued)
n %
% Fire service 2 7.1%
Hospital 1 3.6%
3.1% Other 5 17.9%
25.0% Geographic region (N = 28)
28.1% West 8 28.6%
87.5% Midwest 8 28.6%
6.3% South 7 25.0%
East 5 17.9%
31.3% Community size (N = 28)
S Rural (<25,000 people) 2 7.1%
e Suburban/Urban (25,000+ people) 26 92.9%
aParticipants were able to select more than 1 option (percentages will not
3.1% total 100%).
96.9% Abbreviations: EMR, emergency medical responder; EMT, emergency med-
ical technician.
81.3%
3.1%
3.1%
12.5% Content, (3) Curriculum Delivery, (4) Educators, (5) Fund-
ing/Resources, (6) Profession, (7) Regulatory, and (8) Students.
0.0% Subthemes were also identified under each of the main themes. For
example, under curriculum delivery, the change in modality from
6.3% in-person to online education was cited along with a need for greater
18.8% standardization and methods to maintain student engagement. Mean-
43.8% while, subthemes for concerns related to burnout appeared for both
31.3% students and educators. A need to increase diversity and inclusion
was also noted for the EMS educator workforce as well as among
87.5% EMS students. Regulatory challenges included available resources to
12.5% meet accreditation and other requirements along with the effects of
degree requirements for initial education programs. The complete list
17.9% of themes and subthemes from the pre-Delphi survey was presented
to the expert Delphi panel to stimulate idea generation during Round 1
10.7% (Appendix SA2).
64.3%
7.1%
3.2 | Delphi participant characteristics
35.7%
75.0% Thirty-two EMS educators were recruited for the Delphi panel
26.4% (Appendix SA3). Most panelists reported currently working or volun-
—_— teering as an EMS educator (82.4%) and the others all formerly served
17.9% as EMS educators. Approximately two thirds of panelists were male
(64.7%) and most self-reported their race as White/Caucasian (85.3%).
9% Nearly half reported master’s degree (44.1%) as the highest level
of education completed and 29.4% reported completing a doctoral
42.9% degree. Nearly two thirds of those currently serving as EMS educa-
21.4% tors reported instructing both initial and continuing EMS education
7.1% (64.3%). The most common practice setting was a 2-year college pro-

(Continues)

gram (42.9%) and most (92.9%) reported working in suburban/urban
settings (Table 1).
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TABLE 2 Gapsinresearch related to EMS education submitted during idea generation (Delphi Rounds 1 and 2)

Theme: Competency - Assessment/Feedback/Verification

Characteristics defining entry-level competency of the EMS professional

Characteristics defining EMS psychomotor skill competency

Characteristics defining continued competency of the EMS professional

Effective methods for assessing competency in the affective domain

Association between EMS student performance on psychomotor assessments and entry-level competency
Association between EMS student performance and performance on national assessments/exams
Association between EMS student performance on national assessments/exams and performance in the field

Theme: Curriculum content

Effective methods for teaching cultural humility in EMS

Association of cultural humility education with equitable patient care

Effective methods for teaching the affective domain in EMS

Effective methods for teaching therapeutic communication in EMS

Association between education related to therapeutic communication and incidence of secondary stress syndromes (eg, burnout, compassion fatigue,
PTSD)

Effective methods for teaching ethics in EMS

Association of EMS curriculum content with real-world practice and scope of care (including non-ambulance work settings)

Association of EMS initial education curriculum content with the current EMS evidence base/accepted standards of care

Association of EMS continuing education content with real-world practice and scope of care

Depth and breadth of EMS education related to documentation

Depth and breadth of EMS education related to research

Depth and breadth of EMS education related to patients with behavioral health concerns

Depth and breadth of EMS education related to pathophysiology

Depth and breadth of EMS education related to non-life-threatening illnesses or injuries and triage to appropriate destination or on scene care
Depth and breadth of EMS education related to specific populations (eg, geriatric, pediatric, special needs)

Depth and breadth of EMS education related to quality improvement

Theme: Curriculum delivery

Ideal length for didactic, clinical, and field internship associated with entry-level competency

Association between EMS educational course time constraints and student success

Association between EMS student skill performance during education program and clinical performance after graduation
Association of EMS skill lab activities with performance during encounters with live patients

Use of evidence-based EMS teaching methods

Association of inquiry-based teaching with student performance

Effective methods for EMS course instructional design

Effective methods for creating assessments/exams for EMS students

Effects of online versus in-person education on EMS student performance

Effective instructional methods for delivering continuing education

Effective teaching methods for clinical experiences

Characteristics and frequency of live patient encounters during EMS education programs

Characteristics of high-quality effective simulations in EMS education

Effects of classroom simulations on EMS student performance in the field

Presence and effects of diversity and cultural humility in EMS classroom materials and lab environment (e.g., textbooks, presentations, patient
simulations)

Presence and effects of implicit bias in EMS education delivery

Effects of incorporating EMS medical directors in didactic instruction

Factors associated with engagement in continuing education

Theme: Funding/resources

Cost and accessibility of EMS education
Access to computers and internet

* Association of course availability and costs with recruitment and retention of EMS professionals

Knowledge and practices in EMS education programs regarding applying for grants

(Continues)

3.3 | Delphi results Rounds 1-2; however, panelists who did not respond in Round 3 were
not eligible to participate in the subsequent round.
Of the 32 invited subject matter experts who participated in Rounds When asked to report the top knowledge gaps that should be

1 and 2 of the modified Delphi survey, 30 (94%) participated in Round priorities for research related to EMS education, in the idea gener-
3, and 29 (91%) participated in Round 4. All panelists participated in ation surveys (Rounds 1 and 2), panelists submitted a total of 77
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TABLE 2 (Continued)

Theme: Educators

* Presence and effects of diversity and cultural humility among EMS educators

* Characteristics defining EMS educator competency
* Characteristics defining EMS preceptor competency

* Association of EMS educator knowledge, skills, and abilities with student outcomes

* Characteristics of EMS educator/program director workload

* Factors associated with EMS educator/program director turnover

* Factors associated with recruitment and retention of EMS educators
» Effects of turnover among EMS educators on patient care

* Association of compensation with recruitment and retention of EMS educators
* Presence and effects of or primary and secondary stress syndromes (eg, compassion fatigue, burnout, PTSD) among EMS preceptors and educators
* Symptoms and mitigation strategies for primary and secondary stress syndromes (eg, compassion fatigue, burnout, PTSD) among EMS educators

Theme: Students

 Effective strategies for increasing diversity and cultural humility among EMS students
 Effects of diversity and cultural humility among EMS students on equitable patient care
* Presence and effects of primary and secondary stress syndromes (eg, compassion fatigue, burnout, PTSD) among EMS students

* Factors associated with recruitment and retention of EMS students

* Association of EMS clinician compensation with recruitment and retention of EMS students
* Symptoms and mitigation strategies for primary and secondary stress syndromes (eg, compassion fatigue, burnout, PTSD) among EMS students

Theme: EMS profession

* Presence and effects of interagency communication in EMS

* Presence and effects of interagency training in EMS

* Presence and effects of diversity and cultural humility in EMS

* Characteristics defining the identity of the EMS professional

* Characteristics defining professionalism in EMS

* Characteristics and effects of on-the-job training in EMS

» Effects of volunteerism in EMS on patient care

* Factors related to failure to maintain EMS certification/licensure
* Public perception of EMS profession and EMS education system

Theme: Regulatory

* Association of EMS degree requirements with compensation and recruitment/retention

* Association of EMS degree requirements with patient outcomes

* Association of EMS program accreditation with student performance on national assessments
* Association of EMS program accreditation with EMS clinician clinical performance after graduation.
* Association of EMS program accreditation standards with real-world EMS practice

Abbreviations: EMS, emergency medical services; PTSD, posttraumatic stress disorder.

knowledge gaps after qualitative analysis to condense themes and
remove duplicate topics (Table 2). After Round 3, the 30 gaps with the
highest importance scores were identified (Table 3). The top scoring
gap in Round 3 pertained to the effects of diversity and cultural humil-
ity among EMS students, educators, and professionals on equitable
patient care. Characteristics related to defining competency among
EMS professionals and educators followed closely in mean importance
scores. Meanwhile the 2 lowest scoring gaps in the top 30 pertained
to factors associated with recruitment and retention of EMS educators
and students. Of note, all gaps in this round had a mean importance
score of 3.9 or higher indicating considerable or critical importance of
these themes.

Finally, at the end of Round 4, the prioritized list of the top 10 knowl-
edge gaps for future research related to EMS education was identified
(Table 4). The highest number of total points was assigned to char-
acteristics defining entry-level competency of the EMS professional,
closely followed by characteristics defining competency of EMS educa-
tors. The effects of diversity and cultural humility ranked fourth on the

final list of top 10 priorities. Rounding up the top 10 priorities was the
association of EMS initial education program accreditation standards

with real-world EMS practice and clinical performance.

3.4 | Limitations

Although we leveraged a modified-Delphi process that has been fre-
quently used with success to define research priorities while seeking to
reduce within-group bias through rounds of asynchronous responses,
the process we used has several limitations. First, it remains possi-
ble that key themes were missed as this process is panel dependent.
Although the expert panel was purposefully recruited to represent a
diverse range of educator experiences, including initial and continu-
ing education, the panelists remained a convenience sampling of EMS
education experts from the United States. Although the characteristics
of the expert panel were similar to those of the convenience sample
participating in the pre-Delphi survey, participants in this study mainly
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TABLE 3 Meanimportance scores for top 30 research gaps (Delphi Round 3)

Mean
Importance
Gap Score
Effects of diversity and cultural humility among EMS students, educators, and professionals on equitable patient care 4.48
Characteristics defining entry-level competency of the EMS professional 441
Characteristics defining EMS educator competency 4.38
Presence and effects of implicit bias in EMS education delivery 4.34
Association of EMS initial education curriculum content with the current EMS evidence base/accepted standards of care 431
Depth and breadth of EMS education related to patients with behavioral health concerns 4.28
Use of evidence-based EMS teaching methods and student outcomes 4.28
Characteristics defining EMS field preceptor competency 4.28
Effective methods for teaching and assess competency in the affective domain in EMS 4.24
Association of EMS curriculum content with real-world practice and scope of care (including non-ambulance work settings) 4.24
Effective strategies for increasing diversity and cultural humility among EMS students 4.24
Student and patient outcomes related to the affective domain in EMS education 421
Association of EMS educator knowledge, skills, and abilities with student outcomes 4.21
Effective methods for teaching cultural humility in EMS 4.17
Association of EMS continuing education content with real-world practice and scope of care 4.17
Presence and effects of diversity and cultural humility in EMS classroom materials and lab environment (e.g., textbooks, 4.14
presentations, patient simulations)

Characteristics defining professionalism in EMS 4.14
Public perception of the EMS profession and EMS education system 4.14
Association of EMS program accreditation standards with real-world EMS practice and clinical performance 414
Characteristics defining continued competency of the EMS professional 4.1
Factors associated with EMS educator/program director turnover 4.1
Association of EMS skill lab activities with performance during encounters with live patients 4.07
Characteristics defining EMS psychomotor skill competency 4.03
Effective methods for creating assessments/exams for EMS students 4.03
Characteristics and frequency of live patient encounters during EMS education programs 4.03
Presence and effects of primary and secondary stress syndromes (eg, compassion fatigue, burnout, PTSD) among EMS students 4.00
Effects of classroom simulations on EMS student performance 3.97
Characteristics of EMS educator/program director workload 3.97
Factors associated with recruitment and retention of EMS educators 3.97
Factors associated with recruitment and retention of EMS students 3.93

Abbreviations: EMS, emergency medical services; PTSD, posttraumatic stress disorder.

represented urban settings and had experience teaching at the EMT
and paramedic levels. We did not further distinguish additional gran-
ularity in educational practice settings among those teaching in urban
settings (eg, large inner-city programs). Further, the survey only col-
lected data regarding the current practice setting of participants and
may not have captured relevant prior experience in different practice
settings. Thus, potential remains for underrepresentation of important
EMS education research topics based on education setting or other
characteristics. Additionally, although all participants contributed gaps
in the idea generation rounds of this study, not all participants com-
pleted the final rounds of the modified Delphi process resulting in
potential response bias.

It is also important to note this study occurred during the COVID-
19 pandemic, and related events may have affected the availability of
EMS educators to participate in the study and influenced perceptions
related to the identified gaps. First, many educators likely experi-
enced shifts in workload as materials originally planned for in-person
classroom instruction needed to be modified for online delivery. This
increased workload and potential fatigue related to online platforms
may have resulted in a lower response than would have been received
before the pandemic. Additionally, social distancing measures and local
policies may have led to greater emphasis and perceived importance
of virtual curriculum delivery methods and challenges related to lack
of in-person communication or access to live patients. Nevertheless,
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TABLE 4 Top 10 prioritized research gaps related to EMS education (Delphi Round 4)
Total

Rank Research priority points

1 Characteristics defining entry-level competency of the EMS professional 138

2 Characteristics defining EMS educator competency 131

3 Association of EMS initial education curriculum content with the current EMS evidence base/accepted standards of care 119

4 Effects of diversity and cultural humility among EMS students, educators, and professionals on equitable patient care 103

5 Presence and effects of implicit bias in EMS education delivery 89

6 Use of evidence-based EMS teaching methods 82

7 Depth and breadth of EMS education related to patients with behavioral health concerns 62

8 Public perception of the EMS profession and EMS education system 59

9 Effective methods for teaching the affective domain in EMS 52

10 Association of EMS program accreditation standards with real-world EMS practice and clinical performance 47

Abbreviation: EMS, emergency medical services.

the changes introduced during the early phases of the pandemic have
likely resulted in long-lasting changes to curriculum delivery and sup-
port further research related to the gaps identified by this panel related
to virtual education methods.

4 | DISCUSSION

Looking forward, EMS Agenda 2050 cited EMS education as the
foundation of empowerment and enrichment for EMS profession-
als to provide people-centered care, which will undoubtedly require
evidence-based approaches to evaluating challenges and updating
education practices.!® By leveraging a panel of EMS education sub-
ject matter experts, we used a modified Delphi process to distill the
top 10 research priorities related to EMS education, intended to guide
future work. These top 10 priorities included defining competency for
EMS professionals and educators, the association of education curric-
ula with real-world practice, effects of diversity and cultural humility
on equitable patient care, concerns related to implicit bias in edu-
cation delivery, use of evidence-based teaching methods, education
related specifically to patients with behavioral health concerns, pub-
lic perception of EMS and the EMS education system, methods for
teaching the affective domain, and the association of EMS program
accreditation with real-world practice and clinical performance. Effec-
tively addressing these challenges necessitates understanding gaps in
related knowledge and purposefully targeting research resources to
help build the evidence base to fill these gaps.

Consistent with previously identified themes in seminal national
documents more than 2 decades ago, 5 of the top 10 knowledge gaps
(priorities 1, 3, 6, 9, and 10) related to the association between EMS
educational program curricula, education methods, and real-world
practice.1>1* Defining entry-level competency of the EMS profes-
sional was the highest ranked gap and remains the cornerstone needed
to evaluate how effectively EMS education programs prepare EMS
professionals for real-world practice. Unfortunately, the knowledge
and skillset expected of EMS professionals at each level continue

to vary across the country as a lack of consensus regarding entry-
level competency persists.> The EMS Education Agenda identified
national EMS program accreditation as a means of ensuring mini-
mum program requirements at all EMS levels.! At the time of writing,
accreditation has been implemented on a national level only for ini-
tial education programs at the paramedic level. Moreover, access to
accredited paramedic education programs remains unequal, particu-
larly for those living in rural areas, though other education deserts
remain even within urban settings.'® Areas with noted health care pro-
fessional shortages and those without access to a trauma center or
teaching hospital were also less likely to have an accredited paramedic
education program.’é Research quantifying the effects of accredita-
tion and its link to real-world performance is key for understanding the
value of full implementation of national EMS program accreditation at
all levels.

Additionally, priorities within the top 10 included specific instruc-
tion methods and content. For example, priority 6 related to the use
of evidence based-teaching methods, whereas priority 9 specifically
related to how to effectively teach the affective domain. The empha-
sis related to the affective domain is consistent with the vision laid
forth for people-centered care in EMS Agenda 2050 and a 2021 position
statement from the National Association of EMS Physicians encourag-
ing EMS curricula to extend beyond technical skills.1317 Meanwhile,
priority 7 highlighted a need for greater focus on EMS education
related to patients with behavioral health concerns. This finding is
supported by the most recent advanced life support practice analy-
sis by the National Registry, which found that behavioral/psychiatric
disorders represented the second most frequent primary or sec-
ondary impression in children and the fourth for adults.X® Further, in
a statewide analysis, Fishe et al. identified a need for increased EMS
training related to behavioral emergencies among children.? Although
there is general consensus regarding a need for greater education
related to patients with behavioral emergencies, the balance of content
and implementation would benefit from additional research.

Capabilities of the EMS educator workforce were identified as
the second highest research priority (priority 2). Educator attributes
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are linked to preparedness and success of EMS students on national
exams.29-22 Nevertheless, the education and performance of EMS
educators are variable as there is no agreed-upon set of standard
requirements for functioning in this role. Solutions to create stan-
dardization around competency requirements and evaluation for EMS
educators have been proposed, but some are dated, and research into
the efficacy of these approaches is limited.23-24

Another key theme among the highest ranked knowledge gaps was
diversity, equity, access, and inclusion (priorities 4 and 5). A growing
body of literature has highlighted gender and racial inequities in pre-
hospital care, including disparities in pain management, stroke assess-
ment, and management of acute coronary syndrome.25-28 |ncreasing
diversity within the EMS workforce represents an important means for
reducing inequities in EMS medical care. The diversity of newly nation-
ally certified EMS clinicians has been relatively stagnant for more than
a decade, and surveys suggest limited diversity among EMS educators
and training officers.2?-32 Research is needed to identify and over-
come barriers, including implicit biases within education programs and
assessments, recruitment for underrepresented groups in EMS, and
developing effective retention strategies.

The theme of public perception of the EMS profession and educa-
tion system ranked in the top 10 knowledge gaps (priority 8). Previous
work has highlighted gaps in public perception, with much of the pub-
lic unaware of the differences in training and scope of care provided
by EMTs versus paramedics.>®> Much public knowledge about EMS
has been introduced through popular culture and media productions,
which may generate unrealistic expectations and stereotypes. The edu-
cation system has a role in defining the professional identity of EMS
and has important implications for public perception, funding, and
personnel recruitment.

Although this study identified a list of the top 10 prioritized gaps
for EMS education research, the challenges associated with performing
this research remain. The capacity for ongoing EMS education research
is reliant in part on a small number of prepared researchers within the
field to perform such work. There is a pressing need to develop EMS
educators who are trained to perform and who have the support to con-
duct high-quality, methodologically sound research. The EMS Agenda
for the Future further highlighted the need for incorporating research-
oriented learning objectives into EMS curricula.* Making research a
part of early and ongoing EMS education, and creating EMS research
career paths, are needed to promote investigators from within the
field.

In summary, using a modified Delphi approach, this study leveraged
an expert panel of EMS educators to prioritize research gaps for EMS
educationinthe United States. A total of 77 knowledge gaps were iden-
tified, and a list of the top 10 research priorities for EMS education was
generated. The top 10 priorities included themes related to defining
learner and educator competency, linking curricula to real-world prac-
tice, the effects of diversity, equity and inclusion among students and
educators, use of evidence-based teaching methods, and public percep-
tion of the EMS profession and education. Nevertheless, it should be
noted that the scoring differences used to rank priorities were small,

reflecting considerable importance among all gaps identified and wor-

thiness for resource allocation in future research endeavors. These
priorities are intended to guide researchers and research-funding bod-
ies to unify efforts for more effective use of resources and research
capacity with the profession of EMS education.
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