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PRIORITIES FOR PREHOSPITAL EVIDENCE-BASED GUIDELINE DEVELOPMENT:
A MODIFIED DELPHI ANALYSIS

Christopher T. Richards, MD, MS , Jennifer N. Fishe, MD, Rebecca E. Cash, PhD, MPH,
NRP , Madison K. Rivard, MPH, NREMT , Kathleen M. Brown, MD, Christian
Martin-Gill, MD, MPH, Ashish R. Panchal, MD, PhD , on behalf of the Prehospital

Guidelines Consortium

ABSTRACT

Objective: Few areas of prehospital care are supported by
evidence-based guidelines (EBGs). We aimed to identify
gaps in clinical and operational prehospital EBGs to pri-
oritize future EBG development and research funding.
Methods: Using modified Delphi methodology, we
sought consensus among experts in prehospital care and
EBG development. Five rounds of surveys were adminis-
tered between October 2019 and February 2020. Round 1
asked participants to list the top three gaps in prehospital
clinical guidelines and top three gaps in operational
guidelines that should be prioritized for guideline devel-
opment and research funding. Based on responses, 3
reviewers performed thematic analysis to develop a list of
prehospital EBG gaps, with participant feedback in Round
2. In Round 3, participants rated each gap’s importance
using a 5-point Likert scale, and participants’ responses
were averaged. In Round 4, participants rank-ordered 10
gaps with the highest mean scores identified in Round 3.
In Round 5, participants indicated their agreement with
sets of the highest ranked gaps. Results: Of 23 invited

participants, 14 completed all 5 rounds. In Rounds 1 and
2, participants submitted 65 clinical and 58 operational
gaps, and thematic analysis identified 23 unique clinical
gaps and 28 unique operational gaps. The final prioritized
list of clinical EBG gaps was: 1) airway management in
adult and pediatric patients, 2) care of the pediatric
patient, and 3) management of prehospital behavioral
health emergencies, with 79% of participants agreeing.
The final prioritized list of operational EBG gaps was: 1)
define and measure the impact of EMS care on patient
outcomes, 2) practitioner wellness, and 3) practitioner
safety in the out-of-hospital environment, with 86% of
participants agreeing. Conclusions: This modified Delphi
study identifies gaps in prehospital EBGs that, if priori-
tized for development and research funding, would be
expected to have the greatest impact on prehospital clin-
ical care and operations. Key words: evidence-based
guidelines; guideline; practice guideline; emergency
medical services; prehospital emergency care;
Delphi method
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INTRODUCTION

Emergency medical services (EMS) are the point
of first medical contact for many patients, with one
patient transported by ambulance every 2 seconds in
the United States (1). Despite that frequency, the
National Academy of Medicine (formerly the
Institute of Medicine) in 2007 described a significant
lack of evidence guiding prehospital care (1).
Evidence-based guidelines (EBGs) synthesize avail-
able evidence in order to provide recommendations
that improve medical care and are widely supported
by national medical and EMS organizations (2, 3).
Therefore, those vested in improving overall med-
ical care have focused attention on increasing the
use of EBGs by EMS practitioners. As one response
to improving evidence-based prehospital care, the
Prehospital Guidelines Consortium was established
in 2016 to facilitate prehospital EBG development
and dissemination (3).
Despite the recognized need for increased evi-

dence-based prehospital care, a recent systematic
review of existing prehospital EBGs by the
Prehospital Guidelines Consortium found that the

Received December 5, 2020 from Division of EMS, Department of
Emergency Medicine, University of Cincinnati College of Medicine,
Cincinnati, Ohio, USA; Department of Emergency Medicine,
University of Florida College of Medicine - Jacksonville,
Jacksonville, Florida, USA; Center for Data Solutions, University of
Florida College of Medicine - Jacksonville, Jacksonville, Florida,
USA; Department of Emergency Medicine, Massachusetts General
Hospital, Harvard Medical School, Boston, Massachusetts, USA;
National Registry of Emergency Medical Technicians, Columbus,
Ohio, USA; Division of Emergency Medicine, Children's National
Hospital, Washington, District of Columbia, USA; Department of
Emergency Medicine, University of Pittsburgh School of Medicine,
Pittsburgh, Pennsylvania, USA; Department of Emergency
Medicine, The Ohio State University Wexner Medical Center,
Columbus, Ohio, USA. Revision received February 9, 2021;
accepted for publication February 16, 2021.

Address correspondence to Christopher T. Richards, Division of
EMS, Department of Emergency Medicine, University of
Cincinnati College of Medicine, Cincinnati, Ohio, USA. E-mail:
christopher.richards@uc.edu

This article has been corrected with minor changes. These
changes do not impact the academic content of the article.

� 2021 National Association of EMS Physicians

doi:10.1080/10903127.2021.1894276

1

http://crossmark.crossref.org/dialog/?doi=10.1080/10903127.2021.1894276&domain=pdf&date_stamp=2021-06-21
http://orcid.org/0000-0003-3728-3860
http://orcid.org/0000-0002-0355-1014
http://orcid.org/0000-0002-7961-6638
http://orcid.org/0000-0001-7382-982X


majority of prehospital EBG publications lacked key
components recommended by the National
Academy of Medicine (4). Furthermore, that same
review found that only a limited number of
domains comprising the American Board of
Emergency Medicine Core Content of EMS
Medicine were addressed by existing EBGs (5, 6).
Additionally, the vast majority (96%) of existing pre-
hospital EBGs pertain to clinical aspects of prehospi-
tal care, with far fewer (15%) addressing important
non-clinical aspects of EMS medicine, such as med-
ical oversight and operations (4).
Therefore, a need to expand prehospital EBG

development exists, but with limited resources of
researchers and sponsoring agencies, there is also a
need to identify domains of prehospital care most
urgently in need of prehospital EBG development.
This study’s objective was to identify existing gaps
in current prehospital EBGs, both clinical and oper-
ational, that should be priorities for prehospital EBG
development and research funding.

METHODS

Study Design and Participants

A modified Delphi method was used to identify
consensus recommendations among experts in the
field of prehospital care and prehospital EBG devel-
opment (7–9). Modified Delphi methodology has
been used to develop prioritized lists of clinical and
knowledge gaps in other health care settings, and
this study used similar methodology (10–17). Expert
participants were identified through their involve-
ment as representatives of a member organization
in the Prehospital Guidelines Consortium (3). We
sought a range of background experience, profes-
sional affiliation, and practice settings. Although
expert participants were identified as organizational
representatives to the Prehospital Guidelines
Consortium, they were instructed to answer as pre-
hospital care experts, not on behalf of their organ-
ization. Prior to participation, a pre-participation
survey asked panel members to self-report their
prior experience with prehospital clinical care, pre-
hospital operations, and EBG interpretation and
development. Participants were not provided object-
ive criteria when reporting prior experience in this
pre-participation survey. Expert panel member par-
ticipation in the project was voluntary, and no per-
sonal information was linked with individual
responses; participant responses were maintained in
a separate database from participant contact infor-
mation. The American Institutes for Research

institutional review board approved this pro-
ject (EX00499).

Study Protocol and Data Analysis

The primary outcome was development of a pri-
oritized list of three clinical and three operational
gaps in prehospital EBGs which, if addressed, are
expected to have the greatest impact on prehospital
clinical care and non-clinical prehospital operations.
Five rounds of online surveys were distributed via
SurveyGizmo (Boulder, CO) using modified Delphi
methodology between October 2019 and February
2020 (7, 16, 18). Reminders were distributed to non-
responders 1–2weeks after each survey round’s ini-
tial invitation, in accordance with Dillman’s tailored
design methodology (19). Descriptive statistics of
participants were calculated using STATA 16.1
(StataCorp, College Station, TX). Characteristics of
participants who completed all 5 rounds compared
with those who did not were analyzed using the
Mann-Whitney U Test in STATA 16.1 (StataCorp,
College Station, TX).
Round 1: The initial round of data collection asked

expert panel members to identify current gaps in pre-
hospital EBGs related to a) clinical aspects of preho-
spital patient care and b) operational aspects of
prehospital care delivery. Participants were presented
with two open-ended prompts: a) “What are the top
three gaps in prehospital clinical practice guidelines
that should be research priorities for funding in order
to have the greatest impact on prehospital clinical
care?” and b) “What are the top three gaps in preho-
spital operations guidelines that should be research
priorities for funding in order to have the greatest
impact on prehospital care delivery?”
In answering these two questions, participants

were asked to consider the following documents: a)
a systematic review of existing prehospital guide-
lines (4), b) the National Association of State EMS
Officials’ National Model EMS Clinical Guidelines
(20), and c) the American Board of Emergency
Medicine Core Content of EMS Medicine document
for 2019 (6). Participants were asked to provide up
to five responses for each prompt, including a short
rationale for each response.
Responses, which included the gap and the partic-

ipant’s description and rationale of that gap, were
collated. Members of the study team performed the-
matic analysis on the gaps and rationales to assem-
ble initial lists of clinical and operational gaps,
along with descriptions of the gaps. Initial thematic
analysis was performed independently by two
reviewers (CTR, ARP). Themes were concatenated
by a third study team member (MKR), and any dis-
crepancies were resolved by consensus among the
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three reviewers (CTR, MRK, ARP) to produce a list
of gaps and rationales. Using a grounded theory
approach, all unique themes were included for ana-
lysis, and suggestions by participants that were the-
matically equivalent were incorporated into the
same theme. Rationale and further explanation for
each identified gap used language from participants’
responses whenever possible and were included
along with the gap in each subsequent sur-
vey round.
Round 2: Participants were presented with two

lists of prehospital EBG gaps (clinical and oper-
ational) derived from the thematic analysis in
Round 1. Participants were then queried via elec-
tronic survey if any other essential gaps were absent

and were given the opportunity to provide add-
itional gaps. Any new gaps identified in Round 2
were added to the Round 1 results.
Round 3: Participants were provided the list of

prehospital EBG gaps identified in Rounds 1 and 2.
Participants were asked to rate the importance of
each gap with respect to potential impact on patient
care or EMS system operations if there was a preho-
spital EBG addressing that gap. Participants used a
5-point Likert-type scale with the following descrip-
tions: 1 - “not at all important,” 2 - “minimal
importance/negligible,” 3 - “moderate importance
but still a factor,” 4 - “considerable importance,” 5 -
“very important/critical.” The mean of the Likert-
type scale scores were calculated, and the gaps with

TABLE 1. Characteristics of expert participants

Participants (Total n¼ 23)

Years in EMS (median, IQR, range) 25, 20–32, 10–46 years
Female (%) 13
Role in EMS (%)�
Paramedic or EMT 48
EMS Physician 39
Non-EMS Physician 9
Registered Nurse 9
Other 9

Type of EMS Involvement (%)�
Administrative 70
Clinical 43
Education 22
Research 13

Participant’s EMS System Setting Location (%)�
Urban 65
Suburban 30
Rural 13
Not applicable 17

Participants’ Practice Environment (%)�
Ground-based EMS 61
Emergency Department 13
Air Medical EMS 9
Not applicable 30

Participants’ EMS System Experience (%)�
Governmental/Third Service EMS 65
Fire-Based EMS 57
Private EMS 43
Hospital-based EMS 13
Air medical EMS 4

Experience Interpreting Evidence-Based Research (%)
Expert 17
Significant Experience 65
Some Experience 17
Novice 0
None 0

Experience Developing Evidence-Based Guidelines (%)
Expert 17
Significant Experience 26
Some Experience 52
Novice 0
None 4

Legend: Values are percentages of participants (n¼ 23) unless otherwise specified. � - participants may have identified more than one
response per category, IQR – interquartile range, EMS – emergency medical services, EMT – emergency medical technician.
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the ten highest mean importance ratings were iden-
tified for each category (clinical and operational). At
the end of Round 3, the order of the top ten clinical
gaps and top ten operational gaps, as determined
by mean importance rating, represented a prelimin-
ary expert panel consensus list.
Round 4: Participants were presented the prelimin-

ary consensus lists from the end of Round 3 and
were asked to rank order the gaps in each list. The
rank ordering was translated into a ranking score
by assigning points to each rank option, according
to methodology used in similar studies (16, 21). For
example, a rank of 1 (most important) equaled 10
points and a rank of 10 (least important) equaled 1
point. For each gap, the mean of the points assigned
from the rankings was calculated. Additionally, the
percentage of participants that ranked each gap in
the top 5 per category (clinical or operations)
was calculated.
Round 5: We distributed a final survey to achieve

a majority consensus from the expert panel on the
top three clinical gaps and top three operations
gaps. Gaps for which greater than half of partici-
pants ranked as being in the top five in Round 4
were included in the Round 5 survey. We deter-
mined a priori to create 3 sets with various combina-
tions of ordered priority of three clinical gaps and
three operational gaps to present to participants as
Sets “A,” “B,” and “C” for clinical gaps and Sets

“X,” “Y,” and “Z” for operational gaps. Participants
were asked if they agreed that the highest ranking
three gaps were the three most important prehospi-
tal gaps to prioritize for prehospital EBG develop-
ment and research funding, as well as their relative
order of importance. To further clarify participants’
preference on relative importance of gaps, partici-
pants were asked their preference when pairs of
sets were compared (for example, participants were
asked if they prefer the content and relative priority
of the gaps presented in Set “A” to the content and
relative priority of gaps in Set “B”). The set of three
clinical gaps and the set of three operations gaps
with the highest agreement among participants
were identified as the expert panel’s final recom-
mendation on priorities for future EBG development
and research funding.

RESULTS

Participant Characteristics

A total of 23 individuals were invited to participate
as members of the expert panel, and 14 completed all
five rounds of the process. Expert panel members are
listed in Table A1. All 23 individuals participated in
Round 1, but if a respondent did not participate in a
survey round, they were not eligible to participate in
subsequent rounds. Respondents’ self-reported

TABLE 2. Top 10 gaps in prehospital clinical evidence-based guidelines, as identified by expert participants

Clinical Prehospital
EBG Gaps

Total Points from Round 4
(“Ranking Round”) Rank Order by Total Points

Participants Ranking in Top
5 in Round 4 (%)

Airway management in
adults and pediatrics

132 1 100

Care of the
pediatric patient

88 2 64

Management of
prehospital behavioral
health emergencies

87 3 57

Managing medically
complicated, high
acuity patients

87 3 57

Care of the
geriatric patient

68 5 43

Trauma resuscitation and
blood product
administration

67 6 50

Prehospital
pain management

65 7 36

Sepsis and septic shock 62 8 29
Prehospital

stroke management
61 9 29

Individualized
management of
cardiac arrest

53 10 36

Legend: For the frequency of responses, the numbers represent the number of participants that selected a particular rank position for that gap. The total points listed is a
weighted sum based on the ranking (rank position 1¼ 10 points, rank position 2¼ 9 points, etc.). Sets were created out of the gaps that were ranked in the top 5 by greater
than half of respondents, with the order of the gap in each set listed. EBG – evidence-based guideline.
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characteristics with respect to demographics, EMS
system setting, practice type, and experience with
developing EBGs are described in Table 1.
Participants who completed all 5 rounds were more
likely to have had more years of experience in EMS
(median 29years [interquartile range 24–35] vs
21years [interquartile range 10–30], p¼ 0.04), but
otherwise there were no statistically significant differ-
ences observed in the 9 respondents who did not
complete all 5 rounds of the surveys.

Delphi Results

In Round 1, participants submitted a total of 65
clinical and 58 operational gap topics for consider-
ation. From those submissions, thematic analysis
revealed 23 unique clinical gaps and 28 unique
operational gaps, listed in Tables A2 and A3,
respectively. These themes were distributed to par-
ticipants in Round 2, but no new unique themes
were identified in Round 2 responses. The 10 clin-
ical gaps with the highest mean importance scores
from Round 3 are listed in Table 2, and the 10 oper-
ational gaps with the highest mean importance
scores from Round 3 are listed in Table 3. The mean
ranking scores from Round 4 are displayed in
Tables 2 and 3 for clinical and operational EBG
gaps, respectively. Four clinical gaps and 4

operational gaps were identified by more than half
of participants as being in the top 5 most important
clinical or operational gaps, and all of those top 4
gaps were above a natural inflection point at a
mean importance score ranking score of 4 (Tables
A2 and A3).
Those 4 clinical and 4 operations gaps were

grouped into 3 sets, identified as Sets “A,” “B,” and
“C” for clinical gaps (Table A2) and Sets “X,” “Y,”
and “Z” for operational gaps (Table A3) for the
Round 5 survey. For clinical gaps, 79% agreed that
Set “A” was the set with the 3 most important pre-
hospital clinical EBG gaps (Table A2). When com-
paring Set “A” to Set “B,” 71% preferred Set “A.”
When comparing Set “A” to Set “C,” 64% preferred
Set “A.” When comparing Set “B” to Set “C,” 57%
preferred Set “C.” For operational gaps, 86% agreed
that Set “X” was the set with the three most import-
ant prehospital EBG gaps (Table A3). When compar-
ing Set “X” to Set “Y,” 57% preferred Set “X.” When
comparing Set “X” to Set “Z,” 86% preferred Set
“X.” When comparing Set “Y” to Set “Z,” 50% pre-
ferred Set “Y” and 50% preferred Set “Z.”
The final prioritized list of the top three prehospi-

tal clinical topic gaps with respect to guideline
development was “Set A”:
1. Airway Management in Adult and Pediatric

Patients: Guidelines for basic and advanced

TABLE 3. Top 10 gaps in prehospital operational evidence-based guidelines, as identified by expert participants

Operational Prehospital
EBG Gaps

Total Points from Round 4
(“Ranking Round”) Rank Order by Total Points

Participants Ranking in Top
5 in Round 4 (%)

Define and measure the
impact of EMS care on
patient outcomes

122 1 93

Practitioner wellness 112 2 86
Practitioner safety in the

out-of-hospital
environment

94 3 71

Challenges in data
sharing between
health care
organizations

92 4 71

Best practices for quality
assessment activities
in EMS

76 5 43

Initial and continued
practitioner training

69 6 43

Concerns with workforce
shortage
and allocation

64 7 29

Improved
ambulance safety

60 8 36

Role of the EMS
medical director

45 9 7

EMS response to the
active assailant

36 10 21

Legend: For the frequency of responses, the numbers represent the number of participants that selected a particular ranking for that gap. The total points listed is a weighted
sum based on the ranking (rank position 1¼ 10 points, rank position 2¼ 9 points, etc.). Sets were created out of the gaps that were ranked in the top 5 by greater than half
of respondents, with the order of the gap in each set listed. EBG – evidence-based guideline, EMS – emergency medical services.
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prehospital airway management for adult and
pediatric patients are needed. Additional focus on
interventions that improve patient outcomes and
address strategies for each practitioner level are
recommended.

2. Care of the Pediatric Patient: Concerning the high
stress and low frequency of acute pediatric patient
care episodes, a focus on improving overall pediatric
care is important. Prehospital EBGs concerning the
best practices for pediatrics, including better methods
to mitigate pediatric medication errors and improve
management of pediatric respiratory diseases,
are lacking.

3. Management of Prehospital Behavioral Health
Emergencies: There is an increased frequency of
patients presenting with behavioral health
emergencies in the prehospital setting. These patients
may pose risk to themselves and EMS practitioners,
and improved education and training for de-escalation
skills are important. Further, associated risks of
polypharmacy and comorbid conditions that are
poorly defined in this population, emphasize the need
for guidance regarding medical management.

The final prioritized list of the top three prehospi-
tal operational EBGs was Set “X”:
1. Define and Measure the Impact of EMS Care on

Patient Outcomes: EMS care is increasingly
recognized as critically important to the clinical
outcomes of patients in the prehospital setting.
However, mechanisms to define and measure the
impact of prehospital care on overall patient
outcomes are limited.

2. Practitioner Wellness: Awareness of the effect of
stress on the prehospital practitioner – manifest as
burnout, compassion fatigue, post-traumatic stress
disorder, substance abuse, divorce, and suicide – is
increasing. Guidance is limited regarding effective
implementation of strategies to recognize and mitigate
the effect of stress on EMS practitioners, as well as
improving mental and physical health of EMS
practitioners.

3. Practitioner Safety in the Out-of-Hospital
Environment: EMS care delivery happens in unique
and challenging environments that at times put EMS
practitioners at risk. Guidance regarding scene safety,
escape maneuvers, de-escalation techniques for
violent patients, ballistic vests and helmets, and
lifting and moving techniques are limited.

DISCUSSION

Prehospital care would be advanced with
increased development, dissemination, and imple-
mentation of prehospital EBGs. Although a number
of prehospital EBGs exist, there are many important

prehospital clinical and operational domains that
are not adequately addressed by existing EBGs (4).
Informed by a panel of prehospital care experts
using a modified Delphi analysis, we report current
gaps in prehospital clinical care and operations that
represent the highest priorities for future EBG
development. The majority of experts agreed that
the top three clinical gaps to be addressed by preho-
spital EBG development were airway management,
care of pediatric patients, and behavioral health
emergencies. The top three operational EBG gaps
identified were defining and measuring the impact
of the prehospital phase of care on the overall care
of the patient, practitioner wellness, and practi-
tioner safety.
Among clinical gaps identified by the partici-

pants, guidelines addressing specific patient popula-
tions were identified as most important. Specifically,
pediatric patients, medically complex patients, and
geriatric patients were selected as populations
where prehospital EBGs are lacking. This likely
reflects the increasing complexity and sophistication
of prehospital care, as well as changing demograph-
ics patterns. For example, as the geriatric population
grows, so does the number of geriatric patients
treated by EMS practitioners. On the other hand,
the pediatric patient population was identified as a
population in need of prehospital EBGs despite
pediatric encounters remaining a minority of overall
EMS patient encounters (22, 23). Yet the low fre-
quency of “high-stakes” skills, such as pediatric air-
way management, may cause some EMS
practitioners to not feel adequately prepared
(23–27). Additionally, behavioral health emergencies
are common, and pharmacological approaches, non-
pharmacological approaches, patient safety, and
practitioner safety were identified as gaps in need
of prehospital EBGs (28).
Regarding operational prehospital EBG gaps,

defining and measuring the impact of EMS care on
patient outcomes, practitioner wellness, and practi-
tioner safety were rated highest. Additional oper-
ational gaps included data sharing among EMS and
other entities in the health care continuum and
assessing quality performance, topics that are com-
plementary with the highest-rated operational EBG
gap that links prehospital care to overall patient
outcomes. Systematic integration of EMS data into
existing health care infrastructure is seen as import-
ant, and as a priority for evidence-based guidance,
rather than piecemeal information technology solu-
tions at the local agency level. Defining, quantifying,
and measuring the impact of prehospital care on
patient care, namely through linkage and analysis of
data repositories, is seen as an operational gap that
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can inform and improve overall patient care.
Additionally, a focus on prehospital care practi-
tioners was an important commonality to several
highly rated gaps – practitioner wellness, practi-
tioner safety, ambulance safety, and workforce
shortages. Specific operational considerations, such
as the role of the EMS medical director and the
approach to active assailant situations, were seen as
important but not prioritized. Even in the context of
this study being performed prior to the pandemic
and civil unrest of 2020, importance of practitioner
safety and wellness was identified as a priority.
It is important to consider the main task of the

assembled experts when interpreting these results.
The panel aimed to identify gaps in current preho-
spital EBGs that should be priorities for develop-
ment and further research to have the greatest
impact on prehospital clinical care and care deliv-
ery. Therefore, there may be topic areas in prehospi-
tal care that are critically important to EMS care but
may not have been identified as gaps in existing
EBGs. An example includes recent EBGs on fatigue
in EMS – an important topic in prehospital care, but
one in which robust prehospital EBGs exist (29, 30).
Additionally, the participants were not asked to crit-
ically evaluate existing science that informed current
guidelines, nor were they specifically asked to com-
ment on the feasibility of implementing recom-
mended guidelines. Therefore, panel members were
not prompted to comment on the quality of existing
research or research gaps, but rather where priori-
tized research addressing gaps in EBGs could have
the greatest impact on overall prehospital care and
EMS operations. Lastly, in the early round prompts,
participants were asked to comment on what EBG
gaps should be prioritized for guideline develop-
ment and research funding. The intent of the survey
prompts was to have participants reflect upon EBG
gaps that should be prioritized for formal guideline
development, a process that requires dedicated
resources. However, participants may have felt that
certain EBG gaps may not require dedicated fund-
ing for subsequent development. Additionally,
while a natural infection point occurred in the top
four clinical gaps and top four operational gaps, we
report the recommendations as a top three list for
each because of the methodology used in querying
participants, as well as a reflection that limited
resources exist for EBG development.
Participants assembled for this modified Delphi

panel represent a wide range of experience and
expertise in the field of prehospital care. All experts
were identified through the Prehospital Guidelines
Consortium, and, because of this, were interested
and experienced in prehospital EBGs. The

assembled group had experience in a variety of
EMS systems and in a variety of roles within those
system. Participants reported that they were
involved in EMS for at least a decade, but most par-
ticipants had many more years of experience in pre-
hospital care. All participants rated themselves as
being facile in critically evaluating evidence-based
medicine, and several were experts in guideline
development. In determining the prioritized list of
prehospital EBG gaps, the experts were asked to
consider the current evidence base for any particular
area of prehospital clinical care and EMS operations,
as well as the potential impact of an EBG where one
does not currently exist. Due to the extensive experi-
ence of the assembled participants, we expect that
the recommendations of this panel can help direct
priorities for future prehospital EBG development.
In addition to EBG development, subsequent evalu-
ation of the implementation of prehospital EBGs is a
critical next step (31).

LIMITATIONS

This study does have several limitations. While
the expert panel drew from a wide range of per-
spectives and experience in EMS, participants were
more likely to have experience in urban, ground-
based EMS services. Therefore, participants were
less likely to have key roles and experience in rural
and frontier EMS and air medical EMS. Female gen-
der was underrepresented among responding partic-
ipants. Additionally, no respondents identified
themselves as advanced emergency medical techni-
cian, emergency medical dispatcher, or emergency
medical responder. Because of the weighted ranking
and rating methodology used, topics that are more
pertinent to those settings and populations may
have been under-represented. Next, it is not know-
able if any participant had sub-specialty training or
focused topical interest beyond the participant’s
involvement as a representative of a member organ-
ization in the Prehospital Guidelines Consortium.
While all participants contributed to identifying
gaps early in the study, not all participants com-
pleted all five survey rounds. While those complet-
ing all 5 rounds did not differ significantly in terms
of recorded characteristics aside having more years
of experience in EMS and were a mix of participant
types, there may have been a systematic difference
in non-responders that our methodology was unable
to capture. Next, as stated previously, all rounds of
the modified Delphi process occurred in the months
prior to the COVID-19 pandemic. Therefore, any
prehospital EBG gaps that addressed pandemic
response may not have been identified as a priority

C. T. Richards et al. PREHOSPITAL EBG PRIORITIES 7



by the experts prior to the COVID-19 pandemic.
Additionally, technology and timing of the pan-
demic made any large group discussion related to
the final consensus prohibitive. Therefore, we were
unable to assemble the collective group of experts
for a final discussion of ratings and recommenda-
tions. However, in Round 5, we report a large
degree of agreement among participants for the
final recommendations.

CONCLUSIONS

This modified Delphi study reports expert panel
recommendations of clinical and operational gaps in
prehospital EBGs that, if prioritized for prehospital
EBG development and research funding, would be
expected to have the greatest impact on prehospital
clinical care and care delivery. Clinical priorities
identified were airway management, care of pediat-
ric patients, and management of behavioral health
emergencies. Operational priorities identified were
defining and measuring the impact of EMS care on
patient outcomes, practitioner wellness, and practi-
tioner safety. Future research and EBG efforts
addressing these topics would be expected to have
the greatest impact on advancing evidence-based
prehospital care.
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APPENDICES

TABLE A1. List of Delphi panel participants

Name Position/Title Other Reported Disclosures

Roy L. Alson, PhD, MD, FACEP, FAEMS Professor Emeritus, Emergency Medicine, Section
of Prehospital and Disaster Medicine, Wake
Forest School of Medicine

None

Eileen M. Censullo MBA, FAARC, RRT Director of Network Relations and Volunteer
Education for Healthcare Business Solutions,
American Heart Association

None

Nathan A.M. Christopherson, DNP, MBA,
MSN, RN, EMT-P

Liaison, Society of Trauma Nurses; Assistant
Professor of Surgery, Donald and Barbara
Zucker School of Medicine at
Hofstra/Northwell

None

Angus M. Jameson, MD, MPH,
FACEP, FAEMS

Medical Director, Pinellas County EMS; Affiliate
Assistant Professor, USF Health-Morsani
College of Medicine

None

Seth M. Kelly, MD EMS Fellow, University of Pittsburgh
Medical Center

None

Gordon A. Kokx, PhD, NREMT-P Assistant Director for Accreditation
Services, CoAEMSP

None

Eddy S. Lang, MDCM, CCFP(EM), CSPQ Professor and Department Head for Emergency
Medicine, Cumming School of Medicine,
University of Calgary

None

William J. Leggio, EdD, NRP Clinical Practices and Standards Coordinator,
Office of the Medical Director, Austin, Texas

None

David Markenson, MD, MBA, FCCM,
FAAP, FACEP, FACHE

Chief Medical Officer, American Red Cross None

P.S. Martin, MD, FACEP, FAEMS Associate Professor, Emergency Medicine WVU
School of Medicine; Director, WVU Division of
Prehospital Medicine; Associate Medical
Director, HealthNet

None

Robert W. McClintock, BSBA, NRP Deputy Director of Fire and EMS Operations,
International Association of Firefighters

None

Mike McEvoy, PhD, NRP, RN, CCRN EMS Coordinator, Saratoga County, NY; EMS
Section Chair, International Association of
Fire Chiefs

None

Jason McMullan, MD MS FAEMS Director, Division of EMS, Department of
Emergency Medicine, University of Cincinnati

None

Nick Nudell, MS, NRP, FACPE Chief Data Officer, The Paramedic Foundation;
President, American Paramedic Association

None

Jules K. Scadden, PM National Volunteer Fire Council, EMS/
Rescue Section

None

Joan Somes, PhD, RN-BC, CEN, CPEN,
FAEN, NRP

Critical Care Educator, Regions EMS None

David F. E. Stuhlmiller, MD, FACEP,
FAEMS, CMTE

Physician Medical Director and Physician
Advisor, Air Methods; Member, Board of
Directors, Commission on Accreditation of
Medical Transport Services

None

Lance Stuke, MD, MPH, FACS Professor of Clinical Surgery, Department of
Surgery, Louisiana State University

None

Peter P. Taillac, MD, FACEP Clinical Professor, Division of Emergency
Medicine, University of Utah School
of Medicine

None

Christopher Tardif International Association of Firefighters None
Mark Terry, MPA, NRP Chief Certification Officer, National Registry

of EMTs
None

Hashim Q. Zaidi, MD Assistant Professor of Emergency Medicine, UT
Health McGovern Medical School

None

Posthumous (1)
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