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METHODS AND IMPLEMENTATION OF THE 2019 EMS PRACTICE ANALYSIS

Ashish R. Panchal, MD, PhD , Madison K. Rivard, MPH, NREMT , Rebecca E. Cash,
PhD, MPH, NRP , John P. Corley, Jr., BS, NRP, CAPM, Marjorie Jean-Baptiste, MS,
Kirsten Chrzan, MPH, NREMT, Mihaiela R. Gugiu, PhD for the National Registry of

Emergency Medical Technicians

ABSTRACT

Background: The EMS Practice Analysis provides a vision
of current prehospital care by defining the work per-
formed by EMS professionals. In this manuscript, we pre-
sent the National Advanced Life Support (ALS) EMS
Practice Analysis for the advanced EMT (AEMT) and
paramedic levels of certification. The goal of the 2019
EMS Practice Analysis is to define the work performed by
EMS professionals and present a new template for future
practice analyses. Methods: The project was executed in
three phases. Phase 1 defined the types/frequency of EMS
clinical presentations using the 2016 National Emergency
Medical Services Information System (NEMSIS) dataset.
Phase 2 defined the criticality or potential for harm of
these clinical presentations through a survey of a random

sample of nationally certified EMS professionals and med-
ical directors. Phase 3 defined the tasks and the associated
knowledge, skills, and abilities (KSA) that encompass
EMS care through focus groups of subject matter experts.
Results: In Phase 1, the most common EMS adult impres-
sions were traumatic injury, abdominal pain/problems,
respiratory distress/arrest, behavioral/psychiatric dis-
order, and syncope/fainting. The most common pediatric
impressions were traumatic injury, behavioral/psychiatric
disorder, respiratory distress/arrest, seizure, and abdom-
inal pain/problems. Criticality was defined in Phase 2
with the highest risk of harm for adults being airway
obstruction, respiratory distress/arrest, cardiac arrest,
hypovolemia/shock, allergic reaction, or stroke/CVA. In
comparison, pediatric patients presenting with airway
obstruction, respiratory distress/arrest, cardiac arrest,
hypovolemia/shock, allergic reaction, stroke/CVA, and
inhalation injury had the highest potential for harm.
Finally, in Phase 3, task statements were generated for
both paramedic and AEMT certification levels. A total of
425 tasks and 1,734 KSAs were defined for the paramedic
level and 405 tasks and 1,636 KSAs were defined for the
AEMT level. Conclusion: The 2019 ALS Practice Analysis
describes prehospital practice at the AEMT and paramedic
levels. This approach allows for a detailed and robust
evaluation of EMS care while focusing on each task con-
ducted at each level of certification in EMS. The data can
be leveraged to inform the scope of practice, educational
standards, and assist in validating the ALS levels of the
certification examination. Key words: emergency medical
services; practice analysis; task analysis; job analysis;
paramedic; advanced emergency medical technician
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INTRODUCTION

Providing patient care in the prehospital setting
involves performing emergency care in unique,
unpredictable and dynamic environments. Over
time, the challenges faced by EMS professionals
evolve making it imperative to clearly understand
current prehospital practice to better set the scope
of practice, define educational standards and objec-
tives, and to update the certification examination.
The mechanism by which the work performed by
EMS professionals is defined is through a
Practice Analysis.
A Practice Analysis is an overview of a profession

or occupation with a goal to provide a

Received September 18, 2020 from National Registry of
Emergency Medical Technicians, Columbus, Ohio (ARP, MKR,
JPC, MJ-B, MRG); Department of Emergency Medicine,
Massachusetts General Hospital, Boston, Massachusetts (REC);
Division of Epidemiology, The Ohio State University College of
Public Health, Columbus, Ohio (ARP, KC); Department of
Emergency Medicine, The Ohio State University Wexner Medical
Center, Columbus, Ohio (ARP). Revision received November 17,
2020; accepted for publication November 24, 2020.

No potential conflict of interest was reported by the authors.

A brief description of the methodology of this work was
presented at the 2019 National Association of Emergency Medical
Services Physicians Annual Meeting.

We would like to thank all of the EMS organizations and
practitioners for the valuable work you do in protecting the
public and our communities. We appreciate the commitment to
the EMS profession and the sacrifices you make to keep everyone
healthy and safe.

Address correspondence to Ashish R. Panchal, MD, PhD, National
Registry of Emergency Medical Technicians, 6610 Busch Blvd,
Columbus, OH 43229, USA. E-mail: ashish.panchal@osumc.edu

Supplemental data for this article can be accessed online at
http://dx.doi.org/10.1080/10903127.2020.1856985.

� 2021 The Author(s). Published with license by Taylor &
Francis Group, LLC

This is an Open Access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-NoDerivatives
License (http://creativecommons.org/licenses/by-nc-nd/4.0/), which
permits non-commercial re-use, distribution, and reproduction in any
medium, provided the original work is properly cited, and is not
altered, transformed, or built upon in any way.

doi:10.1080/10903127.2020.1856985

1

http://crossmark.crossref.org/dialog/?doi=10.1080/10903127.2020.1856985&domain=pdf&date_stamp=2021-01-07
http://orcid.org/0000-0001-7382-982X
http://orcid.org/0000-0002-7961-6638
http://orcid.org/0000-0002-0355-1014
http://dx.doi.org/10.1080/10903127.2020.1856985
http://creativecommons.org/licenses/by-nc-nd/4.0/


comprehensive and parsimonious view of the pat-
terns of practice that characterize that profession (1).
According to the Standards for Educational and
Psychological Testing, a Practice Analysis study
seeks to gather “information about job duties and
tasks, responsibilities, worker characteristics, and
other relevant information” (2). Practice Analysis
serves as a significant source of validity in certifica-
tion and licensure examinations designed to assess
professional competence (3, 4). For prehospital care,
the first Practice Analysis was conducted by the
National Registry of Emergency Medical
Technicians in 1994 and at five-year intervals there-
after (1999, 2004, 2009, and 2014) to continually
develop a clear and accurate representation of the
current practice of out-of-hospital emergency med-
ical care (5). Additonally, the goal of the EMS
Practice Analysis is not limited to defining a vision
of current EMS care, but also informs the scope of
practice process, informs the educational standard
setting process to update initial and continuing EMS
provider training, and provides the required content
validity for all levels of the certification examination
(Figure 1).
Importantly, as we leverage the Practice Analysis

to evolve prehospital medicine, it is critical to con-
tinue to assess both the source and quality of the
data while applying new theories and best practices
to current methodology. In this manuscript, we pre-
sent the new template for the National Advanced
Life Support (ALS) EMS Practice Analysis for the
advanced emergency medical technician (AEMT)
and paramedic levels of certification. This template
combines established methodology with updated
data sources, analysis strategy as well as expanded

EMS professional and medical director engagement.
Further, we describe the development of a hybrid-
traditional model of job task analysis where lists of
EMS tasks and associated knowledge, skills and
abilities were generated based upon known clinical
impressions in EMS practice. This approach will
allow for a more detailed and robust evaluation of
EMS care while focusing on each task conducted at
each level of certification in EMS. The results of this
study will be used to: inform the national core con-
tent, inform the educational standards process,
design a new examination specification, and guide
the development of content for the National
Registry ALS examinations. A separate Practice
Analysis will be conducted in the future for the
Basic Life Support (BLS) programs following the
template described.

METHODS

A Practice Analysis was conducted for the ALS
certification levels, AEMT and paramedic. The ALS
Practice Analysis was conducted following guide-
lines from the National Commission for Certifying
Agencies (6) and the Standards for Educational and
Psychological Testing (2). The 2019 National ALS
EMS Practice Analysis included three project phases:
1) defining the types and frequency of clinical pre-
sentations in prehospital care; 2) defining the critic-
ality or potential for harm of these clinical
presentations; and 3) defining the tasks and the
associated knowledge, skills, and abilities that
encompass prehospital care at the AEMT and para-
medic levels. Each phase was approved by the

FIGURE 1. The EMS practice analysis informs many aspects of the EMS educational systems in its roles as one of the key components of
the system. From the EMS Education Agenda for the Future: A Systems Approach, 1999, https://www.ems.gov/pdf/education/EMS-
Education-for-the-Future-A-Systems-Approach/EMS_Education_Agenda.pdf.
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American Institutes for Research Institutional
Review Board.

Phase 1

Study Design and Population. Using the 2016
National Emergency Medical Services Information
System (NEMSIS) Version 2 Public Release Research
dataset (7, 8), Phase 1 involved a cross-sectional
evaluation of a national convenience sample of EMS
patient care records (9). The NEMSIS dataset con-
tains data elements that are uniformly collected to
allow EMS stakeholders to evaluate EMS needs and
performance. Included in the study were all EMS
events with patient interactions and documented
provider impressions. The clinical characteristics
included for analysis were provider primary/sec-
ondary impressions, patient signs/symptoms, and
procedures and medications provided by EMS. The
2016 NEMSIS Version 2 Public Release Research
data dictionary has defined provider impression as
the EMS professionals’ understanding of the
patient’s primary problem or condition that led to
the specific treatment decisions (e.g. procedures,
medications). As such, patient signs/symptoms,
procedures, and medications were analyzed by pro-
vider impression.

Measurements. Events that had a disposition
where no patient interaction occurred (e.g., no
patient found or cancelled) were excluded. Events
that had both a primary and a secondary impression
of a “not value” (not applicable, not recorded, not
reporting, not known, or not available) were consid-
ered uninformative and, thus, also excluded. Events
that had only a primary or a secondary impression
of a “not value”, however, were retained. Inhalation
injury (toxic gas) and smoke inhalation impressions
were combined. Respiratory distress and respiratory
arrest impressions were also combined due to
encompassing similar domains. Events were classi-
fied into categories by impression, with an event
being included in the respective category if the pri-
mary or secondary impression included that impres-
sion. After the exclusion of “not value” impressions,
there were a total of 25 impressions that were con-
sidered informative.
Categorization of patient signs/symptoms, proce-

dures, and medications was done in a similar man-
ner. For example, events that had both a primary
and other associated sign/symptom of bleeding
were only counted once. Signs/symptoms with any
of the “not values” as both the primary and other
associated signs/symptoms were excluded. After
the exclusion of “not value” signs/symptoms, there
were a total of 21 signs/symptoms analyzed by

impression. Procedures performed, with emphasis
placed on procedures directly involving patients,
were also analyzed. Procedures of a “not value”
(e.g., not applicable or not recorded), activations
(e.g., “Activation-Advanced Hazmat Specialty
Service/Response Team”), assessments (e.g.,
“Assessment-Adult”), contact medical control,
patient transportation (e.g., “Patient Loaded-
Helicopter Hot-Load”), and rescue were excluded.
In total, there were a total of 90 procedures of inter-
est. The final element analyzed was medications
administered during the event. Not applicable,
unknown (e.g., “unknown IV gtt medication” or
“unknown medication code”), and patient home
medications were excluded due to incomplete infor-
mation. Medications given were documented by
EMS professionals with over 1,306 unique values
(7). These were cross-referenced to the medications
identified in the National Model EMS Clinical
Guidelines (10) and grouped into 47 categories (e.g.,
brand, generic, and misspellings grouped).

Analysis. Indicator variables were generated for
each of the 25 impressions of interest to capture if
an event had either a primary or secondary impres-
sion. Indicator variables were generated similarly
for each sign/symptom, procedure, and medication
to denote events with each of these. Pediatric and
adult sign/symptom, procedure, and medication
indicator variables were tabulated for an overall
view of the distribution of these respective areas
across all impressions. After stratifying by impres-
sion, the same analysis of tabulating signs/symp-
toms, procedures, and medications was repeated.
All analyses were conducted using STATA IC
Version 16 (StataCorp LP, College Station, TX).

Phase 2

Study Design and Population. In this phase, we
conducted a cross-sectional survey with a sample of
randomly selected, nationally certified EMS profes-
sionals and medical directors who were currently
providing ALS prehospital care as identified in the
National Registry EMS Certification database. We
included EMS professionals working at the AEMT
or paramedic certification level in the civilian preho-
spital setting or who were employed as medical
directors of an EMS agency. We excluded those not
currently working as an AEMT, paramedic, or med-
ical director; those who had never worked as an
EMS professional; or those affiliated with a military
EMS agency.
Sample size calculations for simple random sam-

pling were made to obtain estimates at the 95% con-
fidence level, accounting for the finite population
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size and an acceptable 5% margin of error. Due to
poor and declining response rates in the past (11,
12), the sample was inflated assuming the response
rate that would be achieved was conservative com-
pared to the 2014 response rates (5). We inflated
AEMT and paramedic sampling by a conservative
inflation factors of 10%. Concerning medical direc-
tors, a total of 10,884 medical directors were found
in the National Registry database. Excluding dupli-
cate email addresses, a total of 10,325 medical direc-
tors were sampled for the survey. We also expected
that some medical directors may have their emails
directed to the agency EMS educators/coordinators.
Due to the uncertainty of the response rate from
this group, the survey was sent to all medical direc-
tors. With a conservative 5% response rate, we esti-
mated approximately 516 responses.

Survey Development. To gain an understanding of
the study population, respondents were surveyed
on personal demographics and EMS-related charac-
teristics of their EMS position and agency. The sur-
vey used items from the previous practice analyses,
large scale EMS demography studies (13) and the
NEMSIS impressions from the prehospital setting.
The criticality for patient presentation was assessed
using validated techniques (14). Respondents were
asked, “What is the potential for harm to the patient
if you do not provide proper care?” using the fol-
lowing response categories: no harm, little harm,
moderate harm, and high harm. Two sets of items
regarding the same list of impressions as in Phase 1
were given for adult patients (�18 years) and pedi-
atric patients (0–17 years). The questions were pre-
sented in two categories of adults and pediatrics
due to the difference in anatomy and physiology
that lead to variations in the criticality. The surveys
for AEMTs and paramedics were identical, but the
survey items for medical directors reflected the
demographics of the main agency or organization
with which the medical director was affiliated.
Data collection was started by a pre-notification

email, sent a week prior, informing the sample of
EMS professionals that they would be receiving an
electronic survey. The survey invitations were elec-
tronically sent to individuals in January 2019, and
reminder e-mails were sent to those who had not
responded at one and two weeks after the initial
survey invitation (15). The electronic questionnaire
was conducted using the SurveyGizmo (Boulder,
CO, USA) platform. Data were collected for two
months. Each survey had a unique identifier linking
the results to the respondent limiting individuals to
one response. The survey responses were kept

confidential, and individuals were only contacted if
they had not yet participated.

Analysis. Descriptive statistics were calculated to
describe the demographic characteristics of respond-
ents, as well as the frequency and percentage in
each harm category for each impression. Sex was
dichotomized as male/female. The race and ethni-
city survey items were similar to that used in the
U.S. Census. Years of experience was organized into
quartiles. Community size was dichotomized into
urban (population �25,000) and rural (population
<25,000). STATA IC version 16 (StataCorp LP,
College Station, TX) was used for statistical analysis.

Phase 3

Study Design. In Phase 3, teams of paramedic and
AEMT subject matter expert (SME) panels were
assembled to identify the tasks and KSAs associated
with these levels of certification. In this work, a
more traditional approach was followed where lists
of tasks were generated based upon clinical impres-
sions, followed by the identification of the KSAs
associated with the tasks. This was labeled a hybrid-
traditional approach because the tasks lists were cre-
ated based upon the specific clinical impression
under consideration by the panel rather than on
major work behaviors or duties. The clinical impres-
sions were generated following a secondary analysis
of the NEMSIS dataset (Phase 1). Panels were con-
ducted by industrial-occupational (I/O) psychology
facilitators, using the previously identified clinical
impressions (Phase 1) to formulate task lists and
populate each task with the KSAs to perform each
task. Two separate, independent panels, held one
week apart, were assembled for the paramedic and
AEMT levels. The initial tasks and KSAs were
derived by the paramedic panel, while the AEMT
SME panel analyzed the tasks and KSAs generated
by the paramedic panel and indicated which
applied to the AEMT level. These methods were
developed in accordance with predetermined
national standards for testing (2).

Focus Group Identification and Training. All SMEs
were selected with a focus on diversity in gender,
age, region, and type of service and organization.
Medical directors, State EMS directors and EMS
educators were specifically included in panels for
diversity of role representation. Panelists were nom-
inated based on their national recognition and
expertise at the paramedic or AEMT level of certifi-
cation. Twelve SMEs participated in the paramedic
panel, and eight SMEs participated in the AEMT
panel (Appendix 1 and 2).

4 PREHOSPITAL EMERGENCY CARE �/� 2020 VOLUME 0 / NUMBER 0



This step of the project was launched on April
15th, 2019 with release of an asynchronous training
video for panel members to view before participa-
tion. Panels were held at the National Registry
where, upon arrival, panelists were briefed on the
overall project and received additional training on
task list development process.

Focus Group Task Identification. Focus groups
were lead and supervised by faculty from the
University of Akron’s Center for Organizational
Research. The five facilitators working with each
individual focus group were graduate students in
the industrial-organizational psychology program.
Faculty and facilitators conducted the panel, col-
lected the SME generated tasks and KSAs, and
cleaned the collected data.
Panel members were divided into focus groups of

three with a facilitator assigned to each group to
review the group’s assigned impressions. Each para-
medic panel was then asked to generate 10–20 tasks
per impression, 2–20 KSAs per task, and reviewed
and made final edits or changes to their specific
task list. The procedure for the AEMT panel differed
from the paramedic panel since the tasks and KSAs
produced by the paramedic panel comprehensively
captured the universe of tasks and KSAs found in
the prehospital setting. The AEMT panel was then
tasked to indicate whether each task must be per-
formed by an AEMT; whether each KSA is required
of an AEMT; to suggest any other revisions for
paramedic or AEMT tasks/KSAs; and to review and
make final edits or changes to the task list.
Clinical impressions were used as a starting point

for the development of task lists and KSAs. All 25
impressions from Phase 1 were evaluated by SMEs
with 8 additional areas evaluated including: pre-
scene tasks, post-scene tasks, disaster and mass cas-
ualty incidents, written communication, affective
communication, provider wellness, scene communi-
cations, and professionalism and ethics. These
impressions were given to multiple focus groups
(teams of three) for evaluation to ensure that the
impressions were covered adequately.

Analysis. The raw data generated by the panels
were inputted into Task-KSA matrices, cleaned and
processed (Appendix 3). Task-KSA matrices were
produced for each impression by the paramedic
panel. Following the paramedic panel, the resulting
Task-KSA matrices were cleaned, edited, and com-
bined to have matrices ready for the AEMT panels.
The matrices were then cleaned and edited again
after the AEMT panels, resulting in 33 Task-
KSA matrices.

RESULTS

Phase 1

There were a total of 29,919,652 EMS activations
during the study period. There were 14,359,109
events that had one of the 25 informative impres-
sions of interest listed as either the provider’s pri-
mary or secondary impression and eligible for
inclusion in the analysis. Because NEMSIS allows
the data entry of both a primary and secondary
impression for each event, there were a total of
15,825,075 impressions recorded across 14,359,109
events (Figure 2). Eligible impressions were then
separated into adult (�18 years) and pediatric
(0–17 years) events.
For adult impressions, there were 14,743,589

informative impressions across 13,353,268 events. The
most common impressions were traumatic injury
(18.8%), abdominal pain/problems (11.5%), respira-
tory distress/arrest (10.8%), behavioral/psychiatric
disorder (10.6%), and syncope/fainting (9.1%) (Table
1). For all the adult impressions, the most common
signs/symptomswere pain (25.1%), change in respon-
siveness (12.7%), breathing problem (10.0%), weak-
ness (9.0%), and none (8.0%). Across all adult
impressions, the most commonly performed proce-
dures were venous access-extremity (33.2%), cardiac
monitor (20.9%), pulse oximetry (19.2%), 12 lead ECG
obtained or transmitted (17.6%), and blood glucose
analysis (14.2%). The most commonly administered
medications were oxygen (14.5%), normal saline
(9.6%), aspirin (4.0%), nitroglycerin (3.3%), and
ondansetron (3.0%). An example of these results for
the adult impression of trauma is shown in .
There were 1,081,486 informative pediatric

impressions across 1,005,841 pediatric events (7% of
total events). The most prevalent pediatric impres-
sions were traumatic injury (28.1%), behavioral/psy-
chiatric disorder (15.3%), respiratory distress/arrest
(13.1%), seizure (11.0%), and abdominal pain/prob-
lems (7.7%) (Table 2). Pain (19.5%) was the most
common sign/symptom across all pediatric impres-
sions, followed by change in responsiveness (12.7%),
breathing problem (11.1%), mental/psych (10.2%),
and none (9.7%). Across all pediatric impressions,
the most commonly performed procedures were
venous access-extremity (14.2%), cardiac monitor
(13.2%), pulse oximetry (13.2%), blood glucose ana-
lysis (7.2%), and pain measurement (4.6%). The
most commonly administered medications across all
pediatric impressions were oxygen (6.9%) normal
saline (4.6%), albuterol (2.0%), fentanyl (1.6%), and
ondansetron (1.4%).
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Phase 2

There was a total of 4,080 responses for the 25,075
surveys that were deployed in January 2019 (total
response rate ¼ 16.3%) (Appendix 5). A total of
1,553 responses were received from AEMTs
(response rate ¼ 20.9%), 1,499/7,758 responses from
paramedics (response rate ¼ 19.3%), and 1,028/
9,876 responses from medical directors (response
rate ¼ 10.4%). A total of 3,318 responses met the
inclusion criteria and were included in the analysis.
Most respondents were non-Hispanic white and
male with a variety of years of experience between
AEMTs, paramedics, and medical directors (Table3).
Many respondents were working for fire depart-
ments or private companies, providing primarily 9-
1-1 services at their main job, and working in urban
settings; less than 10% of EMS professionals were
working in a mobile integrated health capacity.
Impressions with the potential for the highest

harm to the patient were those associated with high
mortality rates and severity of patient presentation
(Table 4). Adult patients who presented with an air-
way obstruction, respiratory distress/arrest, cardiac

arrest, hypovolemia/shock, allergic reaction, or
stroke/CVA were rated as having a potential for
high harm (>80%). Adult patients who presented
with abdominal pain/problems or behavioral/psy-
chiatric disorder were rated as having a potential
for low harm (18.1% and 22.3%, respectfully).
Obvious death was ranked as having the potential
for the lowest harm (68.1%) to the adult patient.
Similar to adult categories, impressions with the

potential for the highest harm to the pediatric
patients were associated with high mortality rates
with some variation between the two age categories
(Table 4). Pediatric patients who presented with an
airway obstruction, respiratory distress/arrest, car-
diac arrest, hypovolemia/shock, allergic reaction,
stroke/CVA, and inhalation injury were rated as
having a potential for high harm (>80%).

Phase 3

Task-KSA matrices were produced for each
impression by the paramedic panel. An example a
completed Task/KSA Matrix for the Domain of
Cardiology & Resuscitation, subdomain of Focused

FIGURE 2. Flow Diagram of EMS Events from NEMSIS included in Phase 1 Analysis.

6 PREHOSPITAL EMERGENCY CARE �/� 2020 VOLUME 0 / NUMBER 0



Assessment and Pathophysiologyis shown in Table
5. After cleaning the tasks and KSAs and combining
duplicate entries, there were a total of 425 tasks and
1,734 KSAs for the paramedic program. The subse-
quent AEMT panel identified that a total of 405
tasks and 1,636 KSAs from the paramedic task and
KSA lists applied to the AEMT level.

DISCUSSION

The 2019 ALS Practice Analysis defines the meth-
odology to be used in future evaluations of the care
provided in the prehospital setting. In this iteration
of the Practice Analysis, we were able to define the
work performed in the prehospital setting using
psychometrically sound methodology along with
new data sources, thus improving the precision of
our estimates. This also allowed for a nuanced ana-
lysis of prehospital care which was not possible in
the past (5). However, as noted previously, the goal
of this analysis was not limited to defining a vision
of current care. These data can be leveraged to
inform the scope of practice, educational standards,
and assist in validating the ALS levels of the certifi-
cation examination. Content from this Practice
Analysis has been used in the development of the

EMS Educational Standards, National Registry
examination specifications, and will be disseminated
for the next scope of practice process by the
National Highway Traffic Safety Administration’s
Office of EMS.
Since the last Practice Analysis, much of what we

have learned about prehospital care still holds true;
however, several findings were new and challeng-
ing. The majority of prehospital events involved
adult patients, with a small fraction involving pedi-
atric patients. This is consistent with recent data on
prehospital pediatric events with estimates of 7%
(16, 17). The most common impressions noted for
adults have not changed dramatically with trau-
matic injury, abdominal pain, and respiratory dis-
tress/arrest leading the list (18). However, we also
noted an increase in events associated with behav-
ioral/psychiatric disorders, higher than previous
estimates (18). This was also true in pediatric events
where behavioral/psychiatric emergencies were
second behind traumatic injury. The large contribu-
tion of behavioral emergencies seen here mirrors
what has been reported in ambulatory pediatric
populations and supports the concept of an
increased number of mental health complaints in
pediatrics (16, 19, 20). These results demonstrate the
critical role that the Practice Analysis plays in

TABLE 1. Overall provider primary or secondary
impressions by number of adult impressions

EMS provider impressions n (%)

Traumatic injury 2,773,031 (18.81)
Abdominal pain/problems 1,692,865 (11.48)
Respiratory distress/arrest 1,587,170 (10.77)
Behavioral/psychiatric disorder 1,557,179 (10.56)
Syncope/Fainting 1,346,549 (9.13)
Chest pain/discomfort 1,335,147 (9.06)
Altered level of consciousness 1,101,821 (7.47)
Poisoning/drug ingestion 691,488 (4.69)
Seizure 496,649 (3.37)
Diabetic symptoms (hypoglycemia) 421,829 (2.86)
Cardiac rhythm disturbance 367,608 (2.49)
Stroke/Cerebrovascular accident 329,127 (2.23)
Cardiac arrest 224,459 (1.52)
Hypovolemia/shock 193,324 (1.31)
Hyperthermia 142,587 (0.97)
Pregnancy/Obstetric delivery 138,784 (0.94)
Obvious death 106,202 (0.72)
Allergic reaction 100,304 (0.68)
Airway obstruction 47,477 (0.32)
Vaginal hemorrhage 29,469 (0.20)
Hypothermia 25,564 (0.17)
Stings/venomous bites 11,209 (0.08)
Inhalation injury: toxic gas & smoke 10,630 (0.07)
Electrocution 6,859 (0.05)
Sexual assault/rape 6,258 (0.04)
Total 14,743,589 (100%)�
� NEMSIS allows the data entry of both a primary and secondary impression for
each event allowing for more impressions per EMS event.

TABLE 2. Overall provider primary or secondary
impressions by number of pediatric impressions

EMS provider impressions n (%)

Traumatic injury 304,087 (28.12)
Behavioral/psychiatric disorder 165,103 (15.27)
Respiratory distress/arrest 141,145 (13.05)
Seizure 118,892 (10.99)
Abdominal pain/problems 83,415 (7.71)
Syncope/Fainting 44,593 (4.12)
Altered level of consciousness 39,202 (3.62)
Poisoning/drug ingestion 38,727 (3.58)
Hyperthermia 37,954 (3.51)
Allergic reaction 26,740 (2.47)
Chest pain/discomfort 17,561 (1.62)
Airway obstruction 12,342 (1.14)
Diabetic symptoms (hypoglycemia) 9,487 (0.88)
Pregnancy/OB delivery 9,410 (0.87)
Cardiac rhythm disturbance 6,713 (0.62)
Cardiac arrest 6,228 (0.58)
Hypovolemia/shock 5,910 (0.55)
Hypothermia 2,846 (0.26)
Stings/venomous bites 2,752 (0.25)
Obvious death 1,849 (0.17)
Inhalation injury: toxic gas & smoke 1,573 (0.15)
Stroke/CVA 1,404 (0.13)
Sexual assault/rape 1,309 (0.12)
Electrocution 1,212 (0.11)
Vaginal hemorrhage 1,032 (0.10)
Total 1,081,486 (100%)�
�NEMSIS allows the data entry of both a primary and secondary impression for
each event allowing for more impressions per EMS event.
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tracking trends in EMS care such that education
content, training, and assessment can all accurately
reflect real world practice.
Additional updates with the current Practice

Analysis methodology include the use of the
NEMSIS dataset to define frequency of impressions.
Previous practice analyses used survey method-
ology for the assessment of frequency and criticality
of clinical impressions, similar to other specialties

(21–23). In the current analysis, the methodology
was updated to mirror that used by the American
Board of Emergency Medicine, which leverages
emergency department data from the National
Hospital Ambulatory Medical Care Survey to evalu-
ate frequency of visits, conditions, and diagnoses
(24). The use of the 2016 NEMSIS dataset included
data from most of the EMS activations for 46 of 50
states and territories, making it an ideal sources

TABLE 3. Demographics of the study population (overall and by level of practice) for the phase 2 survey

Characteristic
Overall N¼ 3,318

n (%)
AEMTs N¼ 1,349

n (%)
Paramedics N¼ 1,440

n (%)
Medical Directors
N¼ 529 n (%)

Sex
Male 1,822 (73.1) 582 (63.6) 833 (75.7) 407 (85.5)
Female 669 (26.9) 333 (36.4) 267 (24.3) 69 (14.5)
Missing 827 434 340 53

Race/Ethnicity
White, non-Hispanic 2,122 (84.5) 781 (84.7) 945 (85.6) 396 (81.8)
Minority 388 (15.5) 141 (15.3) 159 (14.4) 88 (18.2)
Missing 808 427 336 45

Years of Experience
2 years or less 1,070 (32.3) 278 (19.1) 834 (54.3) 54 (10.1)
3-7 years 918 (27.7) 322 (22.2) 484 (31.5) 159 (29.8)
8-15 641 (19.3) 407 (27.9) 131 (8.5) 137 (25.7)
16 or more 687 (20.7) 449 (30.8) 74 (4.8) 183 (34.3)
Missing 2 11 5 0

Agency Type
Hospital 478 (14.6) 166 (12.4) 221 (15.4) 91 (17.4)
Fire Department 1,240 (37.9) 522 (39.1) 535 (37.4) 184 (35.3)
Government, non-fire 407 (12.4) 179 (13.3) 229 (16.0) 70 (13.4)
Private 826 (25.2) 428 (32.1) 329 (23.0) 122 (23.3)
Air Medical 199 (6.1) 5 (0.4) 72 (5.0) 23 (4.4)
Other (e.g. Tribal) 103 (3.1) 36 (2.7) 45 (3.1) 21 (4.0)
Missing 65 14 9 8

Service Type
Primarily 911 2,294 (69.1) 936 (70.2) 1,005 (70.1) 355 (67.9)
Primarily convalescent 144 (4.3) 72 (5.4) 45 (3.1) 27 (5.1)
Equal mix of 911 and convalescent 590 (17.8) 238 (17.9) 261 (18.2) 91 (17.4)
Clinical services 140 (4.2) 57 (4.3) 66 (4.6) 17 (3.2)
Mobile Integrated Health 23 (0.7) 4 (0.3) 13 (0.9) 6 (1.1)
Other 96 (2.9) 26 (2.0) 43 (3.0) 27 (5.1)
Missing 31 16 7 8

Community Size of EMS work
Rural (<25,000 people) 1,231 (37.1) 636 (41.6) 415 (28.8) 180 (34.8)
Urban (>25,000 people) 2,052 (61.8) 699 (52.4) 1,016 (71.0) 337 (65.2)
Missing 35 14 9 12

Weekly Call Volume (AEMTs and Paramedics only)
0 123 (4.4) 61 (4.6) 62 (4.3) –

1 79 (2.9) 58 (4.3) 21 (1.5) –

2-4 333 (12.0) 202 (15.1) 131 (9.2) –

5-9 456 (16.5) 251 (18.8) 203 (14.2) –

10-19 719 (26.0) 322 (24.1) 397 (27.7) –

20-29 556 (20.1) 236 (17.7) 319 (22.3) –

30-39 247 (8.9) 106 (7.9) 141 (9.9) –

40-49 94 (3.4) 42 (3.2) 52 (3.6) –

50 or more 162 (5.9) 57 (4.3) 105 (7.3) –

Missing 218 14 9 –

Mobile Integrated Healthcare Provider
(AEMTs and Paramedics only)

246 (8.9) 112 (8.4) 134 (9.4) –

Missing 221 17 9 –
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data to evaluate prehospital care. This removed the
confounding effects of recollection bias of the previ-
ous methods and allowed for the analysis of proce-
dures, medications, and signs and symptoms. This
approach allowed for a more detailed understand-
ing of prehospital clinical impressions, thereby
improving their transition into educational content
and assessments.
One exciting innovation in this Practice Analysis

is the derivation of all the tasks performed by pre-
hospital providers along with their associated KSAs.
The paramedic task list defines the full scope of
behaviors performed in the prehospital setting. All
other certification levels, which are encompassed by
the paramedic scope, will have smaller numbers of
tasks and KSAs. Interestingly, we noted only a small
margin between paramedics and AEMTs, with a
limited number of tasks differentiating the two. It
appears that for many of these tasks, the difference
between levels may be due to depth of knowledge
rather than whether a specific task was within
scope. This will require further evaluation to better
understand how this concept can be integrated in
the clinical model for prehospital care (25). Finally,
SME’s noted that many identified tasks were
thought to be encompassed at the EMT level in the
basic performance of a patient assessment and phys-
ical exam. This concept will also require further
evaluation in a future Practice Analysis for the EMT
and EMR levels.
As with any evaluation, there are several limita-

tions and expected challenges in the current evalu-
ation. First, in Phase 1, with the use of NEMSIS,
there is a possibility of misclassification as well as

variations in documentation between agencies and
states. We also excluded NEMSIS defined proce-
dures such as assessments, contact medical direc-
tion, or patient transportation due to inconsistent
patterns of documentation. Additionally, in the
dataset (as noted in Figure 1), 12 million records
have “N/A” as the providers primary and second-
ary impression and therefore were excluded.
Further, we used version 2 of the dataset com-
pared to the updated version 3 since at the time
of the analysis agencies were in the process of
transitioning to version 3. Sampling EMS professio-
nals for Phase 2 was also challenging. To compen-
sate for historically low response rates for
electronic surveys in EMS (11, 12), we conducted a
sample size calculation with inflation of the sam-
ple. We still obtained an overall response rate of
16%. However, as noted in the appendices, the
survey respondents were similar in characteristics
to a nationally registered population (13). In Phase
3, using a SME group, we accept that we are
unable to make a representative stakeholder group
which matches the EMS population. Our intention
was to have expertise in defining and understand-
ing overall EMS tasks and the associated KSAs,
while selecting as diverse a group of experts as
possible. Another challenge we identified was the
large number of tasks derived by our experts since
it was difficult to identify which tasks are specific-
ally associated with a certain level. In this manu-
script we included all the tasks and KSA,
however, as we move to the BLS Practice
Analysis, effort will need to be placed to identify
tasks which encompass specifically the EMT and

TABLE 4. The potential harm to an adult and pediatric patient if proper care is not provided in
the prehospital setting for EMS impressions rated with the highest possibility of harm (high

harm >80% per respondents)

Impression

Respondents’ assessment of harm per impression

High harm Moderate harm Low harm No harm

Adult
Airway obstruction 2,988 (98.1) 45 (1.5) 9 (0.3) 5 (0.2)
Respiratory distress/arrest 2,834 (93.4) 187 (6.2) 11 (0.4) 2 (0.1)
Cardiac arrest 2,759 (90.7) 177 (5.8) 77 (2.5) 30 (1.0)
Hypovolemia/shock 2,711 (89.4) 304 (10.0) 14 (0.5) 4 (0.1)
Allergic reaction 2,516 (82.7) 495 (16.3) 25 (0.8) 6 (0.2)
Stroke/CVA 2,471 (81.6) 490 (16.2) 62 (2.1) 7 (0.2)

Pediatric
Airway obstruction 2,812 (97.6) 58 (2.0) 6 (0.2) 4 (0.4)
Respiratory distress/arrest 2,746 (95.4) 121 (4.2) 10 (0.4) 3 (0.1)
Cardiac arrest 2,703 (93.9) 98 (3.4) 45 (1.6) 34 (1.2)
Hypovolemia/shock 2,631 (91.4) 229 (8.0) 13 (0.5) 5 (0.2)
Allergic reaction 2,414 (83.7) 440 (15.3) 24 (0.8) 6 (0.2)

Stroke/CVA 2,350 (81.8) 410 (14.3) 95 (3.3) 19 (0.7)
Inhalation injury 2,332 (81.0) 489 (17.0) 53 (1.8) 5 (0.2)
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TABLE 5. Complete task/KSA matrix for the domain of cardiology & resuscitation, subdomain of focused assessment and
pathophysiology

Task 1: Determines transport decision in situations involving cardiac symptoms

KSA 1 Skill in decision making and initiative ability to synthesize information to decide the urgency of transport
and proper destination (stay and play v. load and go, hospital capabilities)

2 Knowledge of appropriate destinations including distance and type of facilities (e.g., trauma,
stroke, STEMI)

3 Knowledge of patient factors to consider in determining appropriate facility (e.g., trauma, stroke, STEMI).
4 Ability in considering various patient and facility factors in making a decision on the most appropriate

type of destination (e.g., trauma, stroke, STEMI)
5 Knowledge of available clinical resources within a jurisdiction
6 Ability to communicate pertinent information for decision making to receiving facility
7 Knowledge of different transport modalities (e.g., air medical)
8 Knowledge of jurisdiction processes
9 Knowledge of local health care system protocols and routing destination

Task 2: Performs a focused physical examination of cardiac patient; auscultates, inspects, and palpates
KSA 1 Knowledge to identify comorbidities

2 Ability to verify unresponsiveness of patient
3 Knowledge to determine absence of carotid pulse
4 Knowledge to determine absence of breathing in cardiac arrest
5 Knowledge to differentiate agonal respirations from normal breathing

Task 3: Performs a secondary trauma assessment
KSA 1 Knowledge of anatomy in order to perform secondary trauma assessment

2 Skill in performing a secondary trauma assessment
Task 4: Identifies signs and symptoms of shock
KSA 1 Knowledge of shock pathophysiology

2 Knowledge to identify increased pulse and low blood pressure as a sign of shock
3 Knowledge to identify delayed capillary refill as a sign of shock
4 Knowledge to identify decreased perfusion (e.g., pale) as a sign of shock
5 Knowledge to identify altered mental status (e.g., confused, restless) as a sign of shock
6 Knowledge to identify end organ damage as a sign of shock

Task 5: Determines cause or type of shock
KSA 1 Knowledge to identify anaphylactic shock

2 Knowledge to identify neurogenic shock
3 Knowledge to identify hypovolemic (e.g., dehydration, hemorrhagic shock)
4 Knowledge to identify cardiogenic shock
5 Knowledge to identify septic shock

Task 6: Assesses for vasodilation
KSA 1 Knowledge of various causes of vasodilation

2 Skill to assess for and recognize signs/symptoms of vasodilation
3 Skill to assess for orthostatic vital signs (BP/pulse)
4 Knowledge of normal ranges of orthostatic vital signs

Task 7: Assesses for heart failure
KSA 1 Knowledge of various causes of heart failure

2 Skill to assess for and recognize signs/symptoms of heart failure
3 Knowledge of MAP normal ranges and what below average levels indicates
4 Skill and Ability to correct abnormal ranges of MAP

Task 8: Assesses for fluid loss
KSA 1 Knowledge of various causes of fluid loss

2 Skill to assess for and recognize signs/symptoms of fluid loss
3 Skill to assess for orthostatic vital signs (BP/pulse)
4 Knowledge of normal ranges of orthostatic vital signs

Task 9: Recognizes circumstances of obvious death
KSA 1 Skill in recognition of dependent lividity

2 Skill in recognition of rigor mortis
3 Skill in recognition of decomposition
4 Skill in recognition of decapitation
5 Skill in recognition of injuries incompatible with life
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EMR levels so that the gap between the certifica-
tion levels is more transparent.

CONCLUSION

The 2019 ALS Practice Analysis describes preho-
spital practice at the AEMT and paramedic levels.
This approach allows for a detailed and robust
evaluation of EMS care while focusing on each task
conducted at each level of certification in EMS. The
data can be leveraged to inform the scope of prac-
tice, educational standards, and assist in validating
the ALS levels of the certification examination.
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