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Recommended Citation: Gunderson, M. (2025). Role and criteria for publication of concept papers in the International Journal of
Paramedicine. International Journal of Paramedicine. (12). 10-12. https://doi.org/10.56068/COAB3488. Retrieved from https://
internationaljournalofparamedicine.com/index.php/ijop/article/view/3525

Keywords: guidelines for authors, emergency

medical services, EMS, paramedicine One of the goals of the International Journal of Paramedicine (IJOP)
Disclosures: None. is to increase the range of scholarly work in our discipline. Many
Funding: External funding was not used to peer-reviewed journals have an almost exclusive focus on publi-

SuP_pon this work. cation of empirical research and literature reviews. The vision for
Aﬁgg:l;‘ggi ngﬁgﬂgg Sg: gggg IJOP is much broader, as described by the range of sections laid
Published: October 8, 2025 out in our submission guidelines (https://internationaljournalof-
*Corresponding Author: mic.gunderson@ paramedicine.com/index.php/ijop/about/submissions). This ed-

internationaljournalofparamedicine.com itorial describes our vision for Concept Papers and explains the

criteria by which they are evaluated in our peer review process.

Concept Papers are intended to present new concepts and ideas
for consideration by the paramedicine community. The inten-
tion of the author may be to stimulate discussion and debate.
They may also wish to encourage others to implement, test, or
research the idea or concept—especially if the author does not
have the means or opportunity to do so themselves or in appro-
priate settings.

With these goals in mind, a strong topic and manuscript for a
concept paper should ideally meet several criteria: novelty and
meaningfulness; elegance; insight; and generativity.

Novelty and Meaningfulness. Novelty refers to originality, dis-
tinct from what has previously been articulated in the litera-
ture. This may involve the introduction of new constructs or
frameworks, the application of theories from other disciplines

to paramedicine, or the reorganization of existing knowledge in
ways that yield fresh insights. Importantly, novelty is not defined
solely by being new; rather, it derives its value from coupling
originality with meaningfulness. A novel conceptual contribu-

Copyright © 2025 by the National EMS Management Association and the authors. This work is licensed under Creative Commons
Attribution-NoDerivatives 4.0 International. To view a copy of this license, visit https://creativecommons.org/licenses/by-nd/4.0/.
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tion is therefore one that not only advances thinking in an original direction but also
does so in a manner that is relevant, useful, and impactful for paramedicine research,
education, and practice.

Elegance refers to the explanation of complex ideas and concepts with simplicity and
clarity. An elegant framework presents complex challenges, such as system design or
clinical decision-making, into forms that are comprehensible and practical, without over-
simplifying essential detail. Elegance is valued in scholarly work because it enhances the
accessibility and utility of ideas and concepts, making them more readily understood
and adopted by both researchers and practitioners.

Insight denotes the ability of a conceptual contribution to reorganize existing knowl-
edge in ways that reveal new patterns, relationships, or interpretations. In paramedicine,
insight may be achieved by integrating disparate strands of evidence, reframing en-
trenched assumptions, or offering a synthesis that clarifies connections between clinical
practice, operational processes, and system outcomes. Insightful contributions move
beyond simple descriptions to provide new frameworks that alter how the field concep-
tualizes and addresses challenges.

Generativity refers to the ability of a conceptual paper to stimulate subsequent inquiry,
innovation, and application. A generative idea is not an endpoint but rather a catalyst,
sparking new research questions, theoretical refinements, and practice innovations. In
paramedicine, generativity may inform future clinical trials, policy development, or
inspire novel educational strategies. The hallmark of generativity is that the contribution
continues to influence scholarly and practical advancements beyond the original work.

High-quality Concept Papers articulate a central idea and engage thoughtfully with

the questions that emerge from it. Authors should define key constructs and assump-
tions explicitly, present arguments coherently, and ensure that each component of the
manuscript builds systematically toward a unified whole. Conceptual rigor is achieved
through the application of multiple modes of reasoning: envisioning (identifying and
reframing issues), explicating (delineating and clarifying assumptions and frameworks),
relating (integrating and differentiating concepts across domains), and debating (pre-
senting competing perspectives and advancing reasoned arguments) (Maclnnis, 2011).

Concept Papers should enrich the paramedicine literature by advancing theory, inform-
ing practice, and guiding future inquiry. By fostering new ways of thinking, such contri-
butions serve as a catalyst for innovation and improvement in our discipline.

PEER-REVIEW CRITERIA

IJOP reviewers utilize several types of peer-review forms to guide and score various
aspects of their reviews. The information from these forms is aggregated from all re-
viewers and then sent to the authors along with the editorial decision to accept, request
revisions, or reject the submission.

The review forms are based on the applicable international consensus guidelines pub-
lished by the EQUATOR Network (Enhancing the QUALlity and Transparency Of Health
Research; https://www.equator-network.org). In the case of Concept Papers, there isn’t
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an applicable EQUATOR guideline, so the criteria for peer-review and the associated
form have been developed by IJOP staff.

Several sections of our peer-review forms apply to most all types of manuscripts, such
as the quality of the title, abstract, writing, length, and references. Most sections of the
review form include a 1 to 5 Likert scale rating with labels relevant to the section. They
also have a space for the reviewer to provide a succinct explanation of the reasoning for
the section score and to provide constructive feedback and suggestions to the authors.

Specific to Concept Papers, the review form asks reviewers to evaluate the following;:

* Does the paper provide a novel idea or concept that is distinct from what has been
previously described in the literature or is currently in use?

* Does the paper adequately describe relevant prior research, ideas or concepts?

* Is the idea or concept relevant, useful, and impactful to paramedicine?

¢ Do the authors indicate what is inside and what is outside the scope of the idea or
concept?

* Is the idea or concept likely to stimulate subsequent research, improvement proj-
ects, innovations, or direct applications?

The IJOP editorial team looks forward to receiving and publishing more Concept Papers
in the future.
REFERENCES
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ABSTRACT

Background: Due to increased behavioral health emergency calls, paramedic training
must be enhanced to effectively meet the increasing demand for skilled behavioral
health crisis response. This investigation aimed to identify current training among
paramedic education programs for responding to behavioral health crisis calls.
This study is the first known to document gaps in paramedic education regarding
patients experiencing behavioral health crises.

Methods: This study utilized a descriptive cross-sectional mixed methods survey
distributed to directors of Committee on Accreditation for the Emergency Medi-

cal Services Professions (CoOAEMSP)-accredited programs. Data were collected on
current training methods among paramedic education programs. Bivariate analyses
with Chi-square or Fisher’s exact test examined variations in perceived training ef-
fectiveness and demographic traits. We performed thematic analyses to examine the
open-ended question responses and hypothesized the participants would rate their
mental health training as insufficient for their needs.

Results: Of the 140 respondents (out of 628 solicited programs), program directors con-
sidered behavioral health the least useful training areas, with a 3.38 mean score (out
of 5). Notably, 83 participants (59.3%) reported that behavioral health and psychiatric
disorders had increased. Further, of the 140 respondents, 64 participants (45.7%) said
mental health training hours should increase. Participants emphasized the need for
awareness of behavioral health crisis calls for safety, stating that de-escalation train-
ing might improve paramedic safety. The participants perceived the most effective
strategies for training in behavioral health crisis to include fostering an expectation
of compassion, being empathetic, advocating for patients, developing a style for
working with patients, recognizing collaboration, using training that involve educat-
ing, applying, and evaluating, and intentionally engaging in thoughtful debriefing
following real patients.

Conclusions: The findings from this study underscore the urgency for initial paramedic
education programs to bolster behavioral health crisis-related training. Participants
reported awareness of mental health crises and de-escalation training is crucial in
ensuring paramedic safety.

INTRODUCTION

Mental, psychiatric, and behavioral health emergencies are com-
mon calls that medical first responders encounter during their
careers (Panchal et al.,, 2021). Mental health emergencies involve

Copyright © 2025 by the National EMS Management Association and the authors. This work is licensed under Creative Commons
Attribution-NoDerivatives 4.0 International. To view a copy of this license, visit https://creativecommons.org/licenses/by-nd/4.0/.
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an individual experiencing an acute situation related to mental health issues (National
Alliance of Mental Illness, 2024). Whereas “psychiatric emergencies are acute disturbanc-
es in thought, behavior, mood, or social relationship that require immediate intervention
as defined by the patient, family, or social unit to save the patient and/or others from
imminent danger” (Wheat et al., 2016, p, 341). Behavioral health can be defined as a state
of mental, emotional, and social well-being or behaviors and actions that affect wellness”
(U.S. Centers for Disease Control and Prevention, 2024, para. 2), and behavioral health
emergencies serves as an umbrella term for mental health conditions, suicidal ideation
and attempts, and substance use concerns. Additionally, some make a distinction be-
tween a crisis which may not be an immediately life-threatening situation but involves
severe distress, while emergencies are classified as life threatening situations where the
individual is a danger to themselves or others (PsychCentral, 2022). An analysis using
the National Emergency Medical Services Information System (NEMSIS) data helps
highlight trends in psychiatric and mental health-related emergency calls. In 2016, psy-
chiatric problems were the fourth most prevalent documented impression among adult
patients, accounting for slightly more than 10.5% of calls (Panchal et al., 2021). By 2022,
this figure had decreased to 3.8%, indicating a notable decline in the proportion of calls
attributed to psychiatric issues (NEMSIS, 2023).

Data from 2024 further supports this trend, with only 3.09% of all emergency calls be-
ing related to psychiatric problems, abnormal behavior, or suicide attempts (NEMSIS,
2025). This suggests a continuing decrease in the percentage of such calls over the years.
However, pediatric data tells a different story. Over 15% of emergency calls for pediatric
patients involved psychiatric issues, making it the second most common clinical present-
ing issue in this age group (Panchal et al., 2021).

These findings indicate that while the overall proportion of psychiatric-related calls

has decreased for adults, pediatric cases remain significantly high, illustrating the im-
portance of specialized response strategies for different age groups. First responders
continue to devote significant resources to addressing mental, psychiatric, and behav-
ioral health emergencies, underscoring the need for targeted interventions and support
(Langton et al., 2021). It is worth noting that many prehospital care charting systems
restrict providers by offering a narrow and overly generalized array of Primary Impres-
sion options, which can inadvertently narrow the scope of their assessments. While first
responder encounters with patients experiencing a mental health crisis can end in very
tragic ways (Chung, 2023; Schmelzer, 2021); thankfully, these tragic outcomes are an ex-
tremely small percentage of behavioral health emergency calls as evidenced by only 1.5%
or less of all 9-1-1 encounters ending with an on-scene patient death, which includes calls
for medical reasons such as cardiovascular disease (Breyre et al., 2023). Yet, when review-
ing the current textbooks commonly used in initial paramedic training, little content is
found to equip paramedics for encounters with patients experiencing a mental health
crisis (Pollak, 2018; Bledsoe et al., 2023). A recent qualitative analysis of EMS education
surveyed subject matter experts about the gaps, opportunities, and challenges in EMS
education (Lancaster et al., 2023). Behavioral health concerns ranked number 7 in the top
10 list of areas needing improvement.

Standardization of the initial education of paramedics is an amalgam of guidelines from
the Commission on Accreditation of Allied Health Education Programs (CAAHEP), the
Committee on Accreditation of Educational Programs for the Emergency Medical Ser-
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vices Professions (COAEMSP), and the National Highway Traffic and Safety Adminis-
tration (NHTSA). Although the NHTSA (2021) standards were “revised to include more
information regarding acute behavioral crisis and mental health disorders” (p. 23) as
well as placed s a greater emphasis on mental health, (CAAHEP, 2024; CoAEMSP, 2020;
National Highway Traffic Safety Administration, 2021), the hours spent on these topics in
practice paramedics education programs is unknown. While the educational standards
are designed to be a minimum, the NHTSA guidelines focus on general study areas list-
ing if paramedics should know these areas on a simple, foundational, or complex level
without dictating the learning structure. CAAHEP and CoAEMSP require reporting of
methods and hours spent on didactics, simulation-based training, and clinical rotations.
Time allotments are at the discretion of each EMS educational program. The amount of
time allotted behavioral health emergencies taught in paramedic initial education class-
rooms is unknown. This study is the first known to document gaps in paramedic educa-
tion regarding patients experiencing a behavioral health crisis and emergencies.

This mixed methods study identified the current training that paramedic preparation
education programs employ to prepare their students to respond to behavioral health
emergency calls. By reviewing the training paramedics receive regarding effectively
diagnosing, treating, and interacting with persons experiencing behavioral health cri-
sis and emergency calls, we can identify reported training strengths and deficiencies.
Specifically, this study aims to identify the existing training provided in paramedic
education programs to equip paramedics for responding to calls related to behavioral
health crises and emergencies. The authors hypothesized that the paramedic education
program participants would perceive their mental health training as needing additional
time in the area of behavioral health disorders.

METHODS
StuDpY DESIGN AND POPULATION

This study utilized a cross-sectional mixed methods survey of program directors of
CoAEMSP paramedic education programs across the country. The research team devel-
oped the self-designed 30-item survey to examine the following areas: participant de-
mographics, program demographics, program training, program attributes, and trainee
qualities. Regarding the specific type of questions, the questions varied from checkboxes
to fill-in short or long text boxes, as well as included numerical values of the total num-
ber of hours spent in various training areas, and a Likert-type scale reviewing attitudes
and beliefs of various training modalities. The survey questions regarding specific para-
medic training topics consisted of the following sections: the number of training hours,
didactic versus experiential training, scenario-based training, usefulness of training
topics, and evolution of training. The survey also included questions regarding specific
mental health-related subjects based on the Diagnostic and Statistical Manual of Mental
Health Disorders (American Psychiatric Association, 2022), broad disorder criteria (Fig-
ure 1), professional disposition evaluation of students, which can be defined as a formal
assessment process to evaluate students’ inherent qualities and personality fit to deter-
mine their suitability to become a paramedic, and the importance of paramedic qualities.

The survey concluded with open-ended questions about the perceptions of paramedic
preparation in responding to emergency mental health crisis-related calls. Participants
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Figure 1. Mental health disorders and topics covered within current training.

were able to provide qualitative responses regarding the training their programs offered
in behavioral health emergency calls through open-ended questions such as “What do
you believe are the most effective strategies and/or teaching materials, methods, and
content for paramedics to better identify and respond to emergency psychiatric/mental
health crisis-related calls?” The study was approved by the Institutional Review Board at
the researcher’s university.

SURVEY CONTENT AND ADMINISTRATION

In Spring 2023, data collection occurred through distributing the online survey devel-
oped using the Qualtrics system to all known CoAEMSP accredited programs across the
country, which was 628 programs at the time of the study. The recruitment email was
distributed three times two weeks apart, from April 10, 2023, to May 8, 2023. As many
paramedic programs test their students in May through knowledge-based assessments,
the timing of the survey administration may have influenced response rates, which may
have caused program faculty to be less available to participate in the study. The solicita-
tion cycle allowed participants to voluntarily opt-in and checked a box indicating they
consented to participate using an anonymous data collection method. This resulted in
140 participants from CoAEMSP-accredited programs completing the study (a 22.3% par-
ticipation rate). Survey utilization data indicated that 140 prospective participants clicked
on the link to the survey, and the participants took an average of 41 minutes to complete
the surveys. So, we considered 140 participants as our final sample size.

DATAa ANALYSIS

We utilized STATA statistical software, version 17.0 (StataCorp LLC, College Station, TX),
for all quantitative data management and statistical analyses. Missing data were handled
through applied listwise deletion. For individual characteristics and descriptive statis-
tics, we computed frequencies and percentages. We conducted bivariate analyses using
Chi-square or Fisher’s exact test to explore differences in perceived training usefulness
and demographic characteristics. The Bonferroni adjustment was employed in this study
to control the Type I error rate during multiple comparisons. When conducting numer-
ous statistical tests on a dataset, the probability of obtaining at least one significant result
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due to chance alone increases, inflating the Type I error rate (false positives). We applied
the Bonferroni adjustment by revising each test’s significance level (alpha) to mitigate
potential false positives. Instead of using the conventional alpha value (e.g., 0.05) for each
test, the adjusted alpha was determined by dividing the desired overall alpha level by
the total number of tests conducted. This adjustment rendered each test more conserva-
tive, thus diminishing the likelihood of a Type I error.

Qualitative data were analyzed using Thematic Analysis (TA, Braun & Clarke, 2006). The
TA process followed included 1) becoming familiar with the quantitative and qualitative
data, 2) generating initial codes, 3) searching for themes, 4) reviewing themes, 5) labeling
and defining themes, and 6) writing the report of the themes. An author (4th), who is
familiar with the data analysis approach, conducted TA with additional confirmations
from other authors (1st and 6th) by comparing the raw data against the themes generat-
ed until unanimous agreement occurred and through member checking of the data and
themes potential bias was addressed and mitigated.

RESULTS

The results are based on a total of 140 directors or faculty members of paramedic ed-
ucation programs accredited by COAEMSP or CAAHEP who agreed to participate in
the study and complete the survey. Table 1 reports the study population characteristics.
Notably, the majority of respondents were male (59.3%) and identified their ethnicity as
White/Caucasian (88.9%). Further, as paramedics, 75% have more than 16 years of field
experience.

Figure 2 presents the average number of reported hours spent providing training, in-
dicating the subjects with the least training hours by area with 7.16 average hours for
seizure, 7.55 average hours for abdominal pain, and 8.02 hours for behavioral health and
psychiatric disorders.

Table 2 depicts the comparison of the perceived usefulness of training on a 4-point Likert
scale of not useful, somewhat useful, useful, and very useful indicates that behavioral
health and psychiatric disorders were among the least perceived useful training areas
with a 3.38 mean score, which while not significantly lower than the other training areas,
indicates a small difference in perceived usefulness.

Further, regarding the perceived usefulness of behavioral health and psychiatric disor-
ders, Table 3 presents the bivariate analyses comparing the perceived usefulness of train-
ing in behavioral health and psychiatric disorders to demographic variables of gender
and age.

While the sample was not large enough to achieve statistical significance, Table 3 high-
lights an important trend: 80% of the 15 respondents who reported that behavioral health
and psychiatric training was not useful or only somewhat useful were over the age of 50
years old. This trend suggests a potential generational or experiential difference in per-
ceptions of training benefits which warrant further exploration. Regarding recent chang-
es in the number of training area hours, Figure 3 compares the changes in subject area
hours and the perceived subject areas that should be adjusted. Notably, 83 participants
(59.3%) reported that behavioral health and psychiatric disorders had increased, and 64
participants (45.7%) said the hours should increase.
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| Frequency (n)

| Percentages (%)

Paramedic education program accredited by CoAEMSP or CAAHEP

Yes [ 140 [ 100.0
Gender
Male 83 59.3
Female 54 38.6
Prefer not to say 3 2.1
Ethnicity
White/Caucasian 128 88.9
Asian-Eastern 1 0.7
Hispanic 4 2.7
Native-American 3 2.1
Mixed race 2 14
Prefer not to say 6 4.2
States represented by NASEMSO regions
East 22 15.7
Great Lakes 34 24.3
South 51 36.4
Western Plains 15 10.7
West 18 129
Highest education level
Doctoral degree 11 79
Master's degree 68 48.6
4-year degree 59 42.1
2-year degree 1 0.7
Prefer not to say 1 0.7
Field experience as a paramedic
3-4 years 1 0.7
5-6 years 4 29
7-8 years 2 14
9-10 years 5 3.6
10-15 years 23 16.4
16+ years 105 75.0
Educators practicing paramedics active with patient care outside of an educator's role
None 5 3.6
Some 66 471
All 60 42.9
Other 9 6.4
Affiliation with paramedic training program
Consortium 13 9.3
2-year college or technical school 106 75.7
4-year university 7 5.0
Other 14 10.0
Graduates serve in community sizes
Rural (< 50k) 52 29.6
Urban (50k-100k) 77 43.8
Metro (> 100k) 45 25.6
Other 2 1.1

Table 1. Characteristics of participants.

International Journal of Paramedicine — Number 12, October-December, 2025

19



Winkelman: Review of Mental Health Training in Paramedic Preparation Education Programs

16.00
i 13.84  13.57 13.70
12.00 11,96

9.88
10.00 1R 8.23
8.03
£.00 7.18
B.00
.00
2.00
.00
5 e i X = %
# . ¢ S # o & & & "‘ <~ *
.x'\-\."-\- ”..:..\.. ':-\. -:'__l-' — - 5 ﬂ"ﬁ. }'\-\'."'
.\‘.a.'h = . ‘{'\ L :::-" -\.'-:- 45
- g .
% e

Figure 2. Participants’ average number of reported hours spent providing training (N=140).
*Averaged survey responses calculated based on the following recategorizations: No hours spent=0, Less than 1
hour=.5, 1 to 4 hours=2.5, 5 to 9 hours= 7.5, 10 to 14 hours= 12.5, 15 or more hours=15

ProGrRAM TRAINING ON MENTAL HEALTH CRISIS

The Thematic Analysis (TA) yielded results that indicate a recognition of the need to ex-
pand the training on mental health crises and add mental health crisis topics to the cur-
riculum. The subtheme of the high volume of mental health crisis calls emphasizes the

N=140
Type of Training Mean Std Deviation Variance
Behavioral health and psychiatric 3.38 0.69 048
Abdominal pain 3.41 0.57 0.33
Anatomy and physiology 3.56 0.56 0.32
Cardiac arrest 3.79 041 0.17
Neonatal 3.46 0.6 0.36
Obstetrics 3.5 0.57 0.32
Reactive airway 3.66 0.52 0.27
Seizure 3.57 0.52 0.27
Shock 3.71 0.47 0.22
Stroke/TIA/CVA 3.68 0.5 0.25
Trauma injury 3.71 0.46 0.21

Table 2. Sample means and standard deviations for all usefulness scores by training area.
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Frequency (Percentage)
T vl Not useful - Some- Useful -
Demographic (N = 140) what useful (N = Very useful | p-value
15) (N = 125)
Gender
Male 83 (59.3) 9 (60.0) 74 (59.2) 1.000
Female 54 (38.6) 6 (40.0) 48 (38.4)
Prefer not to say 3.1 0 (0.0) 3(24)
Age
20-29 2 (1.4) 0(0.0) 2 (1.6) 0.308
30-39 15 (10.8) 2 (13.3) 13 (10.4)
40-49 30 (21.4) 1(6.7) 29 (23.2)
50-59 56 (40.0) 5(33.3) 51 (40.8)
60-69 31 (22.1) 7 (46.7) 24 (19.2)
70+ 2 (14) 0 (0.0) 2(1.6)
Prefer not to say 42.9) 0 (0.0 4 (3.2)

Table 3. Association between the perceived usefulness of training in behavioral health and psychiatric
disorders to demographic variables.

need for additional training. Participants described creating special programs to address
mental health crisis calls and incorporating specific topics into the curriculum, including
psychopharmacology and medical emergencies. The special programs included a course
on conflict resolution and crisis management. Another reason noted for additional
training during mental health crises was safety considerations. Specifically, participants
reported a need for awareness of mental health crisis calls for their own safety and stat-
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Figure 3. Association between the training hours adjusted and the perceived training hours that should be
adjusted in all training areas (N = 140).
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ed that de-escalation training might improve paramedic safety. However, participants
conveyed that it may be difficult to prepare enough for dangerous situations.

The participants perceived scenario-based learning as the best method to teach topics
and, more importantly, real-life experiences with actual patients as the most beneficial
activity to increase readiness to address mental health crisis calls; therefore, some pro-
grams required students to complete clinical hours observing patients experiencing
psychological or behavioral disorders. Additionally, participants elaborated on the train-
ing types by enlisting student assignments and presentations on mental health topics to
enhance student learning on the subject.

While participants reported a need for additional training on mental health concerns,
they also indicated several challenges associated with addressing these concerns, includ-
ing difficulty getting buy-in regarding the importance of the topic, questions regarding
if mental health crisis work should be a duty of paramedics’ jobs, and numerous curric-
ulum related concerns. Table 4 shows the complete list of curriculum-related challenges
identified in our study. Participants described the need for collaboration across fields to
mitigate these challenges and best address mental health crisis calls.

These collaborative efforts included the program faculty receiving training on the topic,
soliciting experts to serve as guest lecturers in their courses, and collaborating with oth-
ers on mental health crisis calls. However, a challenge with collaboration is that subject
matter experts well-versed in acute mental health emergency crisis calls may be difficult
for each program to identify and consult. Finally, some participants described additional
mental health emergency training resources utilized by their programs. Table 5 provides
the complete list of mental health crisis training resources obtained in the survey.

PREPARATION OF GRADUATES FOR MENTAL HEALTH RELATED CALLS

Participants classified their graduates” preparation for responding to emergency psychi-
atric/mental health crisis-related calls as appropriately prepared and not fully prepared.
For the programs that indicated their students received adequate training, they stated
that their programs covered all mental health topics required to meet the minimum state
and local regulations. Other programs acknowledged that while graduates are appropri-
ately prepared, they perceive their program as needing improvement to keep up with the
increasing mental health demands on the job. For programs that reported their graduates
were not fully prepared for mental health crisis work, they described the challenge of
students having limited exposure to actual patients and it being difficult to have accurate
scenarios with role-plays and actors like the real experience would provide.

Challenge Frequency (%)
N=57
Limited time and more pressing issues to teach 9
Need to focus on life threatening concerns 1
Outdated content of curriculum 15
Difficulty finding opportunities for exposure 26
See patients after they received their medication but not before 1
Certification testing does not emphasize mental health crisis 1
Briefest course despite largest volume of future calls 4

Table 4. Curriculum-related challenges associated with paramedic behavioral health crisis training.
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Training Resources Frequency (%)
N=61
Compassionomics and Streetsense as well 3
EMH First Aid course 2
Formal CISM 2
Mental Health First Aid for 1st Responders ourse 2
Laws 1
Hotlines 1
Paperwork required 1
Information about local resources and agencies that assist with mental health concerns 49

Table 5. Additional resources for paramedic behavioral health crisis training.

According to participants, preparation for responding to emergency mental health calls
included the students needing to possess the appropriate disposition for the profession.
Participants reported that student characteristics influence graduates’ level of prepara-
tion for the field. Therefore, higher standards for admission to the field would serve as
a more vigorous gatekeeping practice for the profession and eliminate individuals who
do not possess the appropriate professional dispositions. Finally, a student characteris-
tic that was viewed as highly important to be effective in the field and prevent burnout
included the individual having strong and healthy coping strategies, self-care, resilience,
and a positive perspective. Specifically, the participants discussed instruction on how to
manage emotional and mental well-being, refraining from the internalization of mental
health interactions, and using actors to simulate verbal abuse scenarios to help students
understand the real-life situations they may face.

Most EFFECTIVE CURRENT STRATEGIES TO TRAIN IN MENTAL HEALTH CRISIS

The participants reported that they perceived the most effective strategies and/or teach-
ing materials, methods, and content for paramedics to better identify and respond to be-
havioral health emergency calls as the following: 1) fostering an expectation of compas-
sion, empathy, and patient advocacy, 2) developing their style for working with patients,
3) recognizing the need for collaboration with others to address the topic, 4) using train-
ing types that involve educating, applying, and evaluating, and 5) intentionally engaging
in thoughtful exposure following actual patients that includes reflection and debriefing.

DISCUSSION

In querying paramedic educators, we recognized a disconnect between their student’s
behavioral health knowledge and the current realities of paramedicine in the field. The
emphasis on life-saving treatment modalities in these educators’ curricula is not un-
expected; it also reflects the national standards (National Highway Traffic Safety Ad-
ministration, 2021). Additionally, the NHTSA (2021) standards require addressing the
following behavioral health topics (the letters by the areas indicates the level of breath
and depth respectively, S for simple, F for foundational and fundamental, and C for com-
prehensive and complex: “Basic principles of the mental health system (S,5), Patterns of
violence, abuse and neglect (C,C), Suicide ideation (C,C), Excited delirium (C,C), Anxiety
(CC), Depression (C,C), Medical fear (FF), Substance use disorder/ addictive behavior
(CC), PTSD (C,C), Acute psychosis (C,C), Cognitive disorders (FF), Thought disorders
(EF), Mood disorders (FF), Neurotic disorders (EF), Somatoform disorders (FF), Facti-
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tious disorders (EF), Personality disorders (FF), Other psychiatric/behavior disorders to

be determined locally (S,S)” (p. 43). Further, these standards require that all levels of EMS

clinicians have basic mental health knowledge and receive suicide prevention training
(NHTSA, 2021). Similarly evident is the relegation of behavioral health emergencies to
basic life support treatments and a concomitant minimization of training time.

Regarding substance use emergencies, approximately one-third of patients who acci-
dentally overdosed on opioids utilized EMS services within the year before their death,
which illustrates the need for EMS encounters to identify individuals who are at-risk of
an opioid overdose (Barefoot et al., 2022). Although EMS providers roles in behavioral
health emergencies have traditionally been to provide acute stabilization and transpor-
tation of patients to hospitals, Ding and colleagues (2023) recommend EMS are uniquely
positioned to provide directed care for individuals experiencing these concerns and
should engage in interagency collaborations to augment existing models of behavioral
health emergencies and provide person-centered care. Regarding current EMS interven-
tions used to address behavioral health emergencies, Cheetham and colleagues (2024) re-
ported that pediatric patients experiencing a behavioral health emergency who required
Emergency Detention (ED) and were transported by EMS or police to a hospital were
significantly more likely to receive restraints (pharmacologic, physical, or mechanical)
compared to self-transported patients. Emergency detention is a legal action where law
enforcement detains an individual for their safety so they can be assessed for medical or
mental health treatment.

Though most surveyed paramedic educators recognized behavioral health training
deficiencies in their programs, a majority had not significantly altered the balance of
time spent on subjects. These participants may have preferred improving the quality of
instruction on behavioral health emergencies rather than increasing the number of in-
structional hours on the subject, which aligned with some of the feedback in the qualita-
tive portion of the survey. The respondents were challenged to extend behavioral health
training without sacrificing advanced life support instruction, accreditation standards,
or community needs. The three least addressed areas based on time spent were sei-
zures, abdominal pain, and behavioral health. Historically, these patient types have been
thought to require minimal prehospital treatment and, therefore limited training. It was
not until the mid-1990s that pain management for abdominal pain patients began to gain
traction (LoVecchio, 1997), and todayj, it is sometimes the only treatment administered

by paramedics. Also, seizures have typically ceased prior to the EMS provider’s arrival
at the patient’s side, sometimes requiring no intervention (Meritam Larsen et al., 2023).
While minimalist care for seizures and abdominal pain is often appropriate, behavioral
health emergencies often require a higher level of intervention from EMS providers. Spe-
cifically, Ding et al. (2023) recommend collaboration and an interdisciplinary approach
across multiple disciplines to deliver specialized care to improve patient outcomes and
future management of their behavioral health concerns. Many EMS crews respond

to a significant number of calls with primary or secondary impressions of behavioral
health-related issues (Boland et al., 2023). Furthermore, behavioral health emergencies
are increasing year over year for many EMS services, with a still stronger upward trend
seen amongst pediatric patients (Knowlton et al., 2016).

It is acknowledged that while program perception of educational needs provides valu-
able insights, it represents only one facet of the overall picture. To comprehensively ad-
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dress the gaps in paramedic education, particularly concerning training for responding
to behavioral health crisis calls, it is crucial to also consider the experiences and feedback
of learners themselves.

Incorporating the learner perspective would enrich our understanding by highlight-
ing specific challenges and areas where current training may fall short from those who
directly engage with the curriculum. By doing so, we can better tailor educational strat-
egies to meet both the theoretical and practical needs of future paramedics. This holistic
approach not only strengthens the educational framework but also enhances the read-
iness and competence of paramedics in managing behavioral health crises effectively.
Future studies may wish to explore learners’ perspectives to provide additional insight
into the area of preparedness for learners.

RECOMMENDATIONS

We recommend national and local standards and policies that align with paramedic ed-
ucators’ recognition of the need for innovation in behavioral health training. To support
these changes, efforts to advocate for expanded behavioral health training should focus
on securing lobbying support from national EMS regulatory, planning, certifying, and
accrediting bodies such as COAEMSP, NHTSA, and the National Registry of Emergency
Medical Technicians, as well as consider adjusting the future vision of the EMS Agenda
2050 (NEMSIS, 2023). Adjustments such as these would align with the National EMS
Education Standards (2021) emphasis on mental health, the Substance Mental Health
Services Administrations (SAMSHSA)’s National Guidelines for Behavioral Health Crisis
Care (2020) which recommend collaboration among emergency response organizations,
the National Association of Emergency Medical Technicians’ (2017) priority to focus on
EMS practitioners mental and physical health. Therefore, expanded initial paramedic
education, continuing education, and the suggested use of Mental Health First Aid as

a card course should be nationally supported goals as research supports the efficacy

of this program (Forthal et al., 2021). Producing paramedic textbook sections covering
behavioral health should include collaborative efforts between educators from EMS and
clinical mental health fields.

We are presenting recommendations geared toward aligning training with the needs

of behavioral health calls. We would argue that the most valued aspect of restructured
training is the provision of tools that keep behavioral health emergencies in the realm of
basic life support treatment when appropriate; however, there are instances when ALS
assessment and skills are needed to treat behavioral health emergencies such as sub-
stance use disorder treatment. For example, improved de-escalation techniques could
reduce instances of chemical and physical restraint. It has been recognized that EMS
protocols for behavioral health emergencies should focus on the management of agita-
tion (Cheung et al., 2024), supporting de-escalation techniques. Ideally, this would lower
risks for the patient cohort and paramedics alike. Additionally, to maintain competence
and provide psychological support for advanced practice in ambulance services, mentor-
ship is considered essential (Hodge et al., 2018). A strong mentorship program can guide
paramedics through real-world experiences and foster continuous learning, and debrief-
ing after complex situations, ensuring paramedics feel supported and confident in man-
aging behavioral health emergencies. However, unsuccessful mentoring relationships
among paramedics have been characterized by a lack of psychosocial support to the
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challenging, stressful, and exposure to varying levels of psychological trauma (Furness
& Pascal, 2013).

Paramedic programs could also consider collaborating with their community’s behav-
ioral health services providers to enhance local training programs and engage in the
co-responder model (Police Executive Research Forum, 2023). This model involves a
trained behavioral health crisis worker accompanying paramedics on calls. Additional-
ly, programs that have not yet begun to do so may wish to implement a 911 diversion to
988, directing individuals experiencing behavioral health crises away from emergency
services and toward an appropriate crisis hotline and local crisis resources. Partnerships
could include local mental health authorities, collegiate counseling centers, child advoca-
cy centers, and mental health program professors. If these resources are limited locally,
paramedic educators should consider remote options with appropriate partners includ-
ing SAMSHA which is a federal resource. Affiliation strategies could be used to provide
clinical experience opportunities, in-service training like Mental Health First Aid, and a
comprehensive picture of community needs. Building these connections could also assist
in addressing the educator’s admissions of their own needs for more education. Finally,
scenario-based training, a cornerstone of paramedic initial and ongoing education (My-
ers et al,, 2021; National Highway Traffic Safety Administration, 2021), is supported by
paramedic preceptors, who enhance paramedic student’s educational experience through
providing work-based learning opportunities during their clinical experiences. These
experiences help prepare students to transition into the workforce upon matriculation
(MacQueen & Aiken, 2019). However, in the qualitative responses, respondents repeat-
edly indicated that some behavioral health scenario examples lacked substantive benefit
due to the complex nature of depicting behavioral health concerns accurately and pre-
ferred trainees receive more real-life scenarios. To allow for these real-life scenarios in

a safe environment, training might consist of guest lectures from individuals who have
experienced behavioral health concerns. We recommend using the newfound partner-
ships to develop accurate and impactful scenarios for training, grounded in research to
ensure efficacy.

FUTURE RESEARCH

Lastly, implementing improved training should be accompanied by research, as the
literature regarding paramedic behavioral health training methods and outcomes is
sparse. Prospective and retrospective research assessing paramedic student competency
should accompany new training modalities before broader support for implementation.
Research of EMS behavioral health patient populations may benefit from greater granu-
larity. In paramedic training for medical emergencies, pediatric patients are recognized
as having distinct needs that set them apart from adults. Similarly, when it comes to
behavioral health patients, it is essential to acknowledge their unique requirements,
which may deviate from those of more typical patients. Substance-induced behavioral
health patients contribute significantly to overall volume for paramedic care. Specific
research should be applied to this area to validate training practices aimed at reducing
the potential for violence and the need for chemical and/or physical restraint. Addi-
tionally, research into treatment protocols, such as the administration of Buprenorphine
post-overdose for patients with opioid use disorder, presents an opportunity to enhance
paramedic care. Future research may wish to explore these interventions. Because this
study solely considered identifying existing training, which is currently being provided
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to paramedic programs, future research should investigate the effectiveness of behav-
ioral health training interventions to better prepare paramedics for these challenges.
Additionally, the escalating number of behavioral health calls impacts numerous stake-
holders including educational accrediting bodies, EMS organizations, behavioral health
professionals, healthcare systems, public safety and law enforcement, government agen-
cies, and patients and families; thus, future research should explore behavioral health
emergency calls from these varied perspectives. As a result of this extensive list of orga-
nizations involved in best addressing behavioral health emergency management, future
research should examine strategies for effective collaboration among these stakeholders.
Specifically, to address the rise in behavioral health emergencies, standardized protocols
for dispatch inquiries and strategies for identifying and strengthening networks with re-

gional mental healthcare providers should be investigated. Finally, research should study

any problems unique to various cultural backgrounds to ensure best practices across
cultural contexts.

LIMITATIONS

While this study offers implications for paramedic preparation education programs,
there are limitations to these findings. A limitation of the study is the relatively low
response rate (22.3%), with a sample size of 140, which limited statistical power (66.63%).
As a result, findings from this study should be interpreted cautiously and considered
suggestive rather than conclusive. Additionally, this study only surveys paramedic ed-
ucation programs therefore it may not be applicable to other EMS clinicians. The bivari-
ate analyses can be more prone to oversimplified relationships and may fail to consider
confounding variables. Chi-square and Fisher’s exact test cannot provide information
regarding the strength and direction of relationships. While the Bonferroni adjustment
diminishes the probability of a Type 1 error, it does not eliminate the risk of this error
and increases the likelihood of a Type II error or false negative. Another limitation of
this study was the lack of operational definitions for key terms, such as “actively in-
volved.” This left room for variability in respondents’ interpretations, potentially affect-
ing the uniformity of responses. Without clear definitions, participants may have applied
personal biases or context-specific experiences, which could lead to inconsistencies in
how data was reported and interpreted. An additional limitation of this study is the reli-
ance on self-reported data for training hours, which introduces variability and potential
inaccuracies. We did not explicitly verify whether the reported hours meet the minimum
training standards or if they encompass clinical rotation hours. Consequently, the report-
ed figures may not fully represent the comprehensive training received. Future research
should aim to collect more precise and standardized data to enhance the reliability and
accuracy of training hour reports. Regarding the qualitative findings, a limitation in-
cludes having a singular data source for the survey and being unable to ask follow-up
questions or make any observations regarding the responses.

CONCLUSIONS

Behavioral health calls are increasing for EMS crews across the country. This increase
highlights the need to improve the training modalities for EMS crews in behavioral
health issues. Enhanced training comes with significant barriers, particularly time allot-
ment, limited resources, and cost of resources, educators’ knowledge and preparation,
and the value placed on such training. The present research depicts the program direc-

International Journal of Paramedicine — Number 12, October-December, 2025

27



Winkelman: Review of Mental Health Training in Paramedic Preparation Education Programs

tors’ perceptions regarding the need to increase training, while sharing strategies partic-
ipants utilized to address the barriers such an increase would create.

Despite these limitations, the study indicates a need for improved and expanded behav-
ioral health training for EMS providers. The recommendations presented in this study,
both national and local, provide a roadmap for addressing the barriers to such training
and improving outcomes for patients with behavioral health emergencies. Further, this
study did not evaluate training implementation or its effectiveness but rather focused

on identifying existing training currently provided to paramedic programs; therefore,
continued research in this area is also crucial to validate training practices and improve
patient and EMS worker outcomes. Overall, this study underscores the importance of
addressing the growing need for behavioral health training in paramedic education pro-
grams to provide better patient care and improve the well-being of EMS providers.
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ABSTRACT

Introduction: Large student paramedic enrolment numbers in Australasian university
paramedicine programs have fuelled perceptions about a supply/demand mismatch
in relation to graduate employment. Jurisdictional or state-based ambulance services
continue to be the preferred employer for paramedic graduates. Since professional
registration commenced with AHPRA in 2018, graduates are seeking alternative
options in the burgeoning private sector to maintain recency of practice while also
pursuing jurisdictional employment. This study investigates the experiences of grad-
uates who secured employment in the private sector.

Methods: The study gained low-risk ethics approval through the Queensland Uni-
versity of Technology human research ethics committee, and research approval
was sought through the Australasian College of Paramedicine. Participants (N=5)
undertook semi-structured interviews, which were recorded and transcribed for
data analysis purposes. Data was analysed using Braun and Clarke’s six phases of
thematic analysis.

Results: The analysed findings indicate participants working as new graduates in

the private sector perceived a lack of exposure to meaningful clinical cases, a lack

of mentoring, and felt unprepared by universities for private sector work. However,
there were perceived benefits to working in the private sector such as building situa-
tional awareness and gaining experience at mass gathering events.

Conclusion: This study adds to the growing body of knowledge about transition to
practice. Existing Australian studies have mainly focused on the transition to work-
ing for jurisdictional ambulance services, and not the private sector. Therefore, the
results of this research are of significance to university paramedic programs, the
private sector and ambulance services employing graduates who have non-jurisdic-
tional clinical experience.

INTRODUCTION

Of the 24,637 Australian practicing registered paramedics in
Australia in 2024, just over 70% work for jurisdictional state or
territory government and contracted ambulance services. Other
work settings included private paramedic roles providing care
at sporting events, mining/industrial/offshore roles, hospital,
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the defence force or as academics in the tertiary sector. While some paramedics worked
for both state and territory ambulance services, as well as private paramedic companies,
over 76% received their entire salary from their primary employer. Paramedics in both
government and private roles earned on average AU$90,000 well above the national aver-
age of AU$65,000 for Australia (Thyer et al., 2024).

Private or non-jurisdictional ambulance service employment options for paramedic
graduates in Australia have continued to grow over the past decade (Johnston & Acker,
2022). Traditionally, graduates secured employment with government-funded jurisdic-
tional ambulance services, serving as the primary emergency healthcare responders
within the community. However, professional registration through the Australian Health
Practitioner Registration Agency (AHPRA), has facilitated the expansion of private para-
medic employment opportunities. Graduates now have choices including jurisdictional
ambulance services, private sector employment, and international opportunities in the
UK, Canada and the U.S. (Ivec et al., 2021). While university graduates transitioning to
jurisdictional ambulance services have been researched (Betson et al., 2022; Bigham et
al., 2013; Devenish et al., 2015; O’Brien et al., 2014; Reid et al., 2019), as well as the intent
of graduates to work for overseas ambulance services (Devenish et al., 2020) there is a
dearth of literature on the experiences of graduates working in the Australian private
paramedic sector. Therefore, the aim of this study is to explore the experiences of gradu-
ates who transitioned to private sector employment in Australia as paramedics after fin-
ishing their university course. It seeks to provide universities with a better understand-
ing of how to prepare university paramedic students for practice in the private sector, as
well as highlighting areas for professional development for paramedics working for pri-
vate companies. This qualitative study also provides insight to jurisdictional ambulance
services that may employ paramedics who start in the private sector after graduating
and then obtain work with an Australian state-based jurisdictional ambulance services.

BACKGROUND

Compared to similar health disciplines such as nursing, research about paramedic tran-
sition to practice is limited. A small amount of research exists examining the transition
of university students to becoming practicing paramedics working for government
funded jurisdictional ambulance services in Australia and the United Kingdom NHS
Ambulance Trusts (Devenish et al., 2016; Devenish et al., 2015). The work role transition
of emergency paramedics to other roles such as community paramedicine (Long, 2017),
clinical management (Stewart et al.,, 2021) and academia has also been examined (Mun-
ro et al., 2016; Munro et al., 2019; Stewart, 2022). What is missing from the literature is
the experiences of paramedic graduates transitioning to working outside the traditional
jurisdictional service and in the private sector. Unlike other countries such as the USA,
where privately owned emergency medical service (EMS) providers is common, in Aus-
tralia, state jurisdictional ambulance services have monopolistically overseen the provi-
sion of emergency out-of-hospital care. Whereas graduates working in the paramedicine
private sector primarily focus on delivering medium to low-acuity primary care at sport-
ing events, festivals, and other community gatherings, ensuring timely medical support
with a limited scope of practice. Furthermore, in Australia, many private sector employ-
ers preferring to recruit paramedics with frontline experience with jurisdictional ambu-
lance services for roles involving great clinical acuity and decision making, especially in
austere environments. Therefore, new graduates often employed directly into the private
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sector with little experience after finishing their university qualification are designated
roles involving lower clinical risk, such as paramedicine at sporting events, in clinics and
patient transport roles (Smith, 2024).

METHODS

This study explored the experiences of paramedic graduates (N=5) who had transitioned
directly to working in the private sector gender and concise age data were not collected,
however, all participants were between 21 and 35 years.

The study used semi-structured interviews and Braun and Clarke’s six phases of re-
flexive thematic analysis to collect and analyse the data (Braun & Clarke, 2022). Ethics
approval was applied for and sought through the Queensland University of Technology
human research ethics committee (approval number 1800001034). Research approval
was gained from the Australasian College of Paramedicine. Semi-structured interviews
were conducted face-to-face in a mutual location during the participants” own time. A
signed consent form was required before participating in the research study. Data were
analysed using six stages outlined in Figure 1. File notes and memos were developed
from participant interviews, which also informed the constant comparison data analysis
process.

RESULTS

Three main themes were found in the analysed data (see Figure 2). These were perceived
deficit of clinical exposure, reality/perception discordance, and benefits to practicing in
the Australian private paramedic sector.

Phase 1= Data Familiarisation

Phase 2 — Initial Coding

Phase 3 — Generating Themes

Phase 4 = Reviewing Themes

Phase 5 — Defining/Naming Themes

Phase & — Reporting

Figure 1. Braun and Clarke’s Six Phases on Thematic Analysis (Braun & Clarke, 2022).
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Perceived Deficit of
Clinical Exposure

Experiences of
graduates
working in the Benefits

private sector

Reality/Perception
Discordance

Figure 2. Main themes from the data analysis.

PerceIVED DEFICIT OF CLINICAL EXPOSURE

The first category explored the graduates” perception of inadequate clinical exposure
whilst employed in the private sector. The caseload was perceived to be of a lower vol-
ume and severity when compared to an Australian jurisdictional ambulance service, and
often viewed as merely first aid procedures:

“There’s not a lot of actual cases or anything. Like, you'll go to an event, say like a concert, and
you'll get five people coming up asking for a band-aid because theyve ot a blister.”

Participants described a lack of exposure to a diverse range of specific patient groups
negatively impacted their ability to consolidate knowledge into practice. It was not only
the acuity of the caseload but also the frequency of patient encounters that contributed to
perceptions of insufficient clinical experience.

“[We're] not getting the exposure to specific patient groups or specific case types over time and as
a consequence, the development of understanding and skills is challenged by a lack of exposure and
the environment [in which we work]”

Another factor impacting on the frequency of case load was the COVID-19 pandemic.
Participants working for companies supporting mass gathering events, spoke of shifts
being cancelled due to health restrictions, such as at sporting and concert events.

Preceptorship was highlighted as an area of concern. During university clinical place-
ments, students assessed patients and implement clinical management under direct clin-
ical supervision of an experienced paramedic. However, after graduating, they reported
a lack of clinical confidence exacerbated by having to work without direct supervision in
the private sector, and little clinical experience to fall back on.

“I don't feel confident you know, practicing on my own, with no one else there to help.”

Furthermore, participants did not feel prepared for private paramedic practice as their
university programs focused more on jurisdictional ambulance service clinical practice
guidelines rather than health screening or working in clinics.
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Minimal Caseload

Litthe medical case exposure

Caseload

Lack of consalidatian af
knowledge

y ; Perceived lack of mentoring
Perceived Deficit

of Clinical
Exposure

First aid work

Long gap between graduating
and employment

Inexperienced for the role

Experignce

Options limited without
ambulance service experience

Figure 3. Summarised findings - perceived lack of exposure to diverse clinical work category.

A key reason cited by respondents for pursing jobs in the private sector was a fear of
skill degradation due to a potentially long duration between graduating and securing
employment with a jurisdictional state ambulance service. The university-employment
gap may have been exacerbated by a supply and demand mismatch between graduate
numbers and available jobs. Some private sector employers which do offer more diverse
or acute clinical work required several years of paramedic experience as an essential
criterion, limiting development options for new graduate paramedics. The findings from
the perceived deficit of clinical exposure theme are summarised in Figure 3.

REALITY/PERCEPTION DISCORDANCE

The second category highlighted a gap between graduate perceptions versus reality re-
garding working in the private sector. Despite being employed as a registered paramed-
ic, participants didn't necessarily feel it counted as paramedic work. For example, the
following participant was using private employment as a stopgap between graduating
and obtaining a job with a jurisdictional state ambulance service:

“['You'rel not putting into practice anything you've learned ... I'm trying to get myself ready
and ... do something between graduating and becoming a paramedic and 1 feel like it’s not quite
enough sometimes.”

Of interest is the view that a ‘real” paramedic works for an ambulance service, and not in
the private sector. Furthermore, a focus on jurisdictional state ambulance service practice
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and neglecting the private sector was identified as a gap in the university curriculum
and associated clinical placements.

“Paramedic graduates working in private industries, like the mining sector, or other areas need
different tweaks to their education that universities don’t currently provide. The university system
prepares paramedic graduates for ambulance services. Universities need to produce people who
have the ability to think and act within a range of environments rather than building robots for
ambulance services.”

Participants spoke of the value of including more non-traditional paramedic practice
case scenarios and information about transitioning to practice in the private sector. More
clinical placements options in the private sector could also be beneficial. The observation
that universities produce ‘robots” rather than critical thinkers is also concerning.

Although paramedics in the private sector practice across many different practice envi-
ronments this work was reported by participants to be sporadic and patchy, lacking di-
versity of experience due to minimal caseload. A lack of exposure to patient groups and
high acuity work was possibly because that did not have the experience of working for a
state ambulance service prior to working in the private sector (Smith, 2024). Participants
perceived further work is required by ambulance services when employing paramedics
who have worked in the private sector to address possible gaps. The findings from the
reality/perception discordance theme are summarised in Figure 4.

BENEFITS TO PRIVATE SECTOR WORK

While participants spoke about feeling unprepared for working in the private sector,
several benefits were highlighted. An improvement of ‘adulting” work skills and respon-

Doesn't feel like ‘paramedic’
work

University curriculum more
aimed at ambulance service

Reality/Perception practice

Discordance

Practicum experience ambulance
service focused

Preparation for practice focused
on a novice practitioner requiring
an ambulance internship

Figure 4. Summarised findings - reality/perception discordance category.

International Journal of Paramedicine — Number 12, October-December, 2025



Sinclair: Exploring the Experiences of Australian Graduate Paramedics

Adulting/work skills ESI

Benefits to Private
Sector Paramedic Builds situational awareness —
work mass crowd events

Communication skills

Figure 5. Summarised findings - benefits to working in the private sector category.

sibility associated with emotional and social intelligence were reported. Furthermore,
participants viewed communication skills development was another benefit to working
in the paramedic private sector. Of particular note, working in the private sector possi-
bly provided new graduates with greater development of situational awareness at mass
crowd events than a traditional jurisdictional state ambulance service:

“It’s all about situational awareness ... to always to be aware of ... what you're doing ... cautious
of what someone else is going to do. You never know what the behaviour is like ... being in a situ-
ation and understanding that you know it’s okay right now, but it can change. It's like you need to
be able to ... read people a little bit”.

The findings from the benefits to working in the private sector theme are summarised in
Figure 5.

DISCUSSION

The study explored the experiences of new graduate paramedics who transitioned to
work in the private sector. All participants in this study described pursuing private
sector work as a stop-gap measure while waiting to secure or start employment with a
jurisdictional state-based ambulance service. This result confirms similar findings in the
literature which highlight ambulance services are the preferred employer for Australian
paramedic graduates (Devenish et al., 2020). The reasons for this preference require fur-
ther research but the literature highlights financial renumeration, stability, status, and re-
duced scope of practice appear to be major drivers (Australian Federal Government, 2021;
Devenish et al., 2020). The findings also highlight a disparity between high student num-
bers and available jurisdictional ambulance service vacancies was a driver for choosing
private sector work as a mechanism to maintain recency of practice for registration until
a state ambulance service job could be secured (Devenish et al., 2020). The oversupply of
graduates for Australian ambulance service roles highlights challenges in policies and
practices about controlling student enrolment numbers and a possible disconnect be-
tween paramedic tertiary programs and university decision makers. Of note, paramedic
programs appear to be bucking the downward trend in sector-wide enrolment patterns,
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evidence of the popularity of bachelor of paramedicine programs and the profession in
general (Universities Australia, 2022).

While other options are becoming available to maintain recency of practice and gain ex-
perience and a wide variety of caseloads, such as international paramedic employment,
not all graduates can move to a different continent to obtain employment, especially for
those who have secured a job offer in Australia but need to fill in several months while
waiting for their start date. Literature has examined the intention of Australian para-
medic graduates to work in the United Kingdom (Devenish et al., 2020), whether these
reasons extend to graduates pursuing paramedic employment in other countries such as
the United States and Canada remains unclear and warrants further investigation.

Another important finding was university curricula possibly did not prepare graduates
for working in the private sector. Instead, universities appeared to better prepare grad-
uates to work for jurisdictional state-based ambulance services. External accreditation
is moving programs to prepare graduates for non-traditional paramedic roles, accompa-
nied by changes in government legislation around more autonomous practice for ad-
vanced practice paramedics and a national scope of practice review (Australian Govern-
ment: Department of Health and Aged Care, 2024; Weber et al., 2024a, 2024b)

Many universities appear to favour placement with state-based ambulance services.
Accreditation standards expect programs to provide clinical placements in a wide range
of environments. Exploring alternative work integrated learning environments and
working in multi-disciplinary teams may better prepare graduates for the transition to
private sector work (Devenish et al., 2019; Johnston & Bilton, 2020). With many current
ambulance placement providers reaching capacity due to large enrolment numbers, and
ambulance clinical placement fees being introduced, non-traditional placement opportu-
nities are being explored by programs, further rounding of graduate experiences.

Most government or contracted state or territory ambulance services have a structured
internship process, where new graduates are expected to be novice practitioners and a
supported into clinical practice (Reid et al., 2019). The Australian preemployment model
of paramedic education provides exposure to real-world environments with opportuni-
ties to explore practice under direct supervision, this is not structured as an internship.
There is little to no consistency in internship programs across the country. Furthermore,
there is no consistent preceptorship programs offered by private paramedic employers,
which is an area key advocacy bodies such as the Australasian College of Paramedicine
could look to address. Additional research is needed to explore paramedic preceptorship
models in the private sector.

The suggestion universities may not produce graduates with critical thinking ability is
concerning. Critical thinking is one of the professional capabilities for registered para-
medics (Paramedicine Board of Australia, 2021) and a commonly stated university gradu-
ate attribute although the ability to teach this is debated (Huber & Kuncel, 2016; Prikshat
et al., 2019).

The perception that private sector employment was not ‘real” paramedic work may have
been due to an emphasis on high acuity work at university through a hidden curriculum
(Johnston & Bilton, 2020; Weber et al., 2021) and limited exposure to the reality of practice
or a wide variety of clinical settings on work integrated learning placements (Devenish
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et al.,, 2016; Wongtongkam & Brewster, 2017). It may also have resulted from an unreal-
istic view of the paramedic role developed through anticipatory socialisation from tele-
vision shows, the media and observing ambulances at road traffic collisions (Devenish,
2014; Devenish et al., 2016; Weber et al., 2021). A reason for the perceived disadvantages
to working in the private sector may be a result of participants” expectations that juris-
dictional ambulance work was more desirable and working for a private company was
less attractive financially. These findings concur with other research (Gosling et al., 2022;
Ross et al., 2018) suggesting universities need to pursue greater collaboration with the
private sector and pursue alterative work integrated learning activities to better prepare
graduates for the transition to the wider Paramedicine profession and not focus solely on
jurisdictional ambulance service practice.

The view that a lack of adequate caseload leads to knowledge and skill degradation is
not new. The perception of knowledge and skill degradation reported in the private
sector due to case-mix is not too different to the experiences of new graduates working
for jurisdictional state-based ambulance services, where the type of work undertak-

en on a routine basis is not necessarily high acuity (Hill et al., 2024; Hobbs et al., 2015;
Hobbs et al., 2021). While there were perceived disadvantages to working in the private
sector compared with expectations around working for jurisdictional state-based ambu-
lance services, there were reported benefits. Unique findings from this study associate
the development of situation awareness skills at mass crowd events with private sector
work. The finding that participants developed ‘adulting’ skills, social and emotional
intelligence and communication skills are not unique to private sector and are important
transferable skills for entering the workforce. These critical skills may not be adequately
developed in all paramedic graduates so additional opportunities are beneficial (Mangan
et al., 2022; Sellakumar, 2017).

SIGNIFICANCE AND LIMITATIONS

The findings of this research are of significance to universities, the private sector, profes-
sional associations providing ongoing development training, and jurisdictional ambu-
lance services. It provides advice to universities about developing curricula to prepare
graduates to work in the private sector. Professional associations represent and advocate
on behalf of the Paramedicine profession. Professional associations have a role to play

in advocating for structured internship and mentoring programs in the private sector in
addition to providing a framework around recording and tracking mandatory profes-
sional development required for registration. The findings of this research indicate many
graduates pursue work in the private sector as a stopgap measure while waiting to ob-
tain employment with a jurisdictional state ambulance service. Thus, ambulance services
may need to adjust internship programs for paramedics who have undertaken private
sector work prior to pursing a qualified paramedic entrance pathway to employment.
Private sector employment may not provide the caseload and experience with patient
groups to the same extent as state-based ambulance service work.

A limitation of this study is that it only represents the experiences of graduates enter-
ing the private sector directly after finishing their university course. Private paramedic
employers may prefer paramedics with jurisdictional ambulance service experience, and
as such have a greater capacity to work unsupervised, with higher acuity cases in an
environment with greater clinical risk. The use of qualitative research methods may be
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seen as a limitation. The study does not profess to represent the experiences of the pro-
fession or the private sector as a whole. It explores in depth the experiences of the partic-
ipants only and is not generalisable to the wider private sector. Participant numbers (N

= 5) may be viewed as a limitation. Participant numbers in this study are comparable to
similar qualitative studies. Qualitative research may be viewed by some to be subjective.
Study rigor was maintained by using well know qualitative methods to guide the data
collection and analysis. Findings were also valid and transferable according to the extant
literature.

SUMMARY

The experiences of Australian paramedic graduates who transitioned to working in the
private sector after finishing university were explored in this study. The study’s findings
highlight graduates pursed work in the private sector while waiting to obtain employ-
ment with jurisdictional ambulance services. Graduates did not necessarily feel prepared
by universities to work in the private sector. Furthermore, the limited acuity, frequency,
and diversity of the caseload were viewed as challenges. There was also a perceived lack
of preceptorship or a structured internship programs compared to jurisdictional state
ambulance services. Reported benefits of private sector work included communication
skills, the development of emotional and social intelligence and situational awareness

at mass crowd events. The study highlighted views that private sector work was not
perceived to be real paramedic work. Further work needs to be done by universities and
professional bodies to represent the private sector as an alternative career pathway to
state-based ambulance services, to address the perception versus reality mismatch re-
ported in this study, which the literature show is not limited to private sector work.
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ABSTRACT

Objectives: Understanding the factors that influence avoidable and unavoidable hos-
pital conveyance, including rurality and distance from hospital, is important and
will help to inform guidelines and develop policy for emergency services including
paramedic and ambulance staff. This national study compared the impact of degree
of rurality, and other factors on conveyance rates across rural and urban areas for
diabetes-related metabolic problems.

Methods: Using a national retrospective five-year dataset from a national ambulance
service, we conducted a univariate, bivariate, and multivariable analysis of factors in-
fluencing conveyance to hospital for people with diabetes-related metabolic compli-
cations. The analysis focused on rurality using a standardized classification, initial
blood glucose level, type and complexity of treatment at the scene, day of the week
or time of day, paramedic attendance, time spent at the scene, and the distance to the
nearest hospital as potentially significant factors.

Results: Conveyance rates were highest for those experiencing hyperglycemia (82%),
for those under 20 (69%) or over 80 years of age (64%), and for females (58%). Rates
were lower for longer time spent at the scene, up to 40mins (p<0.001) and the longer
the distance to hospital from the scene, up to 150km (p<0.001). Probability of convey-
ance was more likely with increasing age (p<0.001), with glucose levels in the normal
or higher range (> 4mmol/L p<0.001 and > 1Immol/L, p<0.05), and less likely for
males (p<0.05) and if there was a paramedic in attendance (p<0.001). There was no
association of degree of rurality with probability of conveyance (p=0.6).

Conclusions: Assessment of database metrics suggests that rurality does not appear to
be associated with increased probability of higher conveyance rates. The presence

of a paramedic is associated with lower probability of conveyance. Conveyance to
hospital following ambulance callouts for diabetes metabolic complications is related
to predictable factors.

INTRODUCTION

There are various indications from the literature that rural com-
munities present a number of challenges for pre-hospital care
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(Alanazy et al., 2019). In addition, there may be a higher instance of general acute health
care needs arising in remote and rural contexts, (World Health Report, 2006). This means
that achieving reductions in inappropriate hospitalization in rural communities presents
issues and dilemmas that are relevant for health care systems all over the world (van de
Mortel et al., 2017; Abel et al., 2018).

Although rurality means reduced accessibility to various healthcare and social services,
high levels of community engagement and support can compensate for this in ways that
are not yet fully understood. Thus, sensitivity to the types of rurality is vital, and tax-
onomies like the Scottish Urban Rural Classifications (URC) can be helpful in this re-
gard (Urban rural classification, 2022). At present, whether rurality (if taken as a unified
concept) is a significant factor impacting conveyance and hospitalization rates is unclear,
although there is evidence indicating that avoidable admission rates are higher in rural
settings (Chen et al., 2017; Ridge et al., 2021).

Reducing inappropriate hospitalization for people with diabetes is a policy priority
internationally (Seringa et al., 2019), particularly for older adults with diabetes (Fismen
et al., 2021). In remote settings, high quality diabetes care is very much dependent on
accessibility, connectivity, and community engagement (Longman et al., 2013). However,
various barriers to adequate diabetes care in rural communities have been demonstrated
(Simmons et al., 2007). Research has found a lower uptake of diabetes self-management
education in rural communities (Luo et al.,, 2022) and higher mortality rates in compar-
ison to more urban areas (Callaghan et al., 2020). A lack of access to integrated care and
knowledge of the individual requiring treatment could cause problems in pre-hospital
care of patients with diabetes-related metabolic complications (Watson et al., 2021). In
addition, the increased risk of leaving someone at home when they have little or no sup-
port network in the immediate vicinity, and where they are far from a hospital should an
emergency arise, may result in an increased concern on the part of first responders and
thus impact on the probability of conveyance (Allan & Sampson, 2013).

In people with type 1 diabetes < 50 years, around 22% of deaths are due to metabolic
complications such as diabetic ketoacidosis or coma with around 79% of these deaths
occurring out of hospital (O'Reilly et al., 2020). The factors influencing the ability of
paramedics and ambulance technicians to treat diabetes-related metabolic complications
such as hypoglycemia, hyperglycemia, or ketoacidosis effectively at the scene in rural
settings has not been fully investigated but concerns have been raised about the lack of
access to blood ketone meters by paramedics (van Woerden et al., 2021).

A study comparing rural and urban ambulance practices for people suffering trauma
in the west of Scotland found that prehospital times were significantly longer for ru-
ral patients, included more air ambulance transfers, and are characterized by greater
paramedic presence (McGulffie et al., 2005). Distinguishing these various push-and-pull
factors is vital for a more informed policy response to the complexity of delivering high
quality care in rural settings.

We have hypothesized that conveyance, a factor in hospitalization, is more likely in rural
versus urban areas because the patient’s condition may be more serious due to delay

in response times and inaccessible services and also greater risks of leaving patients in
isolated locations. We sought to investigate the factors influencing conveyance to hos-
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pital by looking at national ambulance service data covering five, pre-pandemic years
between 2013 and 2017. We analysed the relationship between conveyance rates, demo-
graphic data, initial blood glucose levels and relevant treatment, time at scene, distance
from hospital and the degree of rurality based on the Scottish government URC (Urban
rural classification, 2020).

METHODS

A national anonymised retrospective dataset from the TerraPACE electronic patient
report system was provided by the Scottish ambulance service which collate information
taken at eh time of the call in ambulance control centres. This was a subset of data that
formed part of a larger project on unscheduled hospital admissions for diabetes. Data
were extracted from the electronic patient report form (ePRF). The sample was based

on incidents related to emergency callouts, NHS24 (Out of hours service) or communi-

ty medical staff and in which the ambulance crew used the final code group ‘diabetic’.
These incidents covered a range of different medical emergencies, but the majority re-
lated to cases of hyper or hypoglycemia. Data were supplied for 5 years from 1 January
2013 until 31 December 2017 and covered remote rural areas to densely populated urban
centres, country wide. Prior to data cleansing, there were 40,458 observations within the
incident data set. From these, 3,525 observations were removed from the dataset - for ex-
ample we identified 1,634 pairs of observations which had identical incident numbers but
different time of arrival and where the first was not conveyed but the latter was. In these
cases, we removed the 1,634 earlier observations and retained the later observations.
These were labelled as repeat callers ‘within 24 hours” which is shorthand for “conveyed
not immediately but within 24 hours. A further 948 duplicates and triplicates were man-
ually scrutinised to determine whether they were ‘true’ duplicates (i.e., all data points
were identical) or whether they should be treated as repeat callouts within 24 hours.

Caldicott Guardian approval, which allows for the transfer of data between the nation-
al health service and other organizations, and relevant data sharing agreements were
granted for this study.

During 2017, the ambulance service moved to a new clinical reporting system but most
of the data collected were common across both systems. Blood glucose readings were
gathered using the first measurement recorded by the ambulance paramedics and tech-
nicians. The range of treatments for hypoglycemia included glucose-rich food, glucose
gels, parenteral glucagon, or intravenous glucose. These were coded in relation to the se-
verity of symptoms being treated. Categories 0 to 3 dealt with treatments for hypoglyce-
mia. No treatment was categorized as 0, food was category 1, Oral glucose (e.g., dextrose
gel) was category 2 and intramuscular (IM) or intravenous (IV) Glucagon and Glucagen
and IV glucose treatments were category 3. Categories 1 and 2 are ‘simple” hypoglycemia
treatments, and category 3 were considered ‘complex” hypoglycemia treatments. Fewer
treatment options are available in cases of hyperglycemia, and these are more complex
to apply but include intake of fluids or intravenous 0.9% sodium chloride to treat dehy-
dration as well as the provision of oxygen according to Joint Royal Colleges Ambulance
Liaison Committee 2019 guidance (Brown et al.,, 2019). Neither intravenous fluids nor ox-
ygen therapy were included as a category of hyperglycemic treatment as it is ambiguous
as to whether they were being used for hyperglycemia or for some other reason. There-
fore, in this category, only the relationship between glucose levels and conveyance was
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examined and analysis was only conducted on treatment for hypoglycemia. In many
cases there were multiple hypoglycemic treatments associated with a particular incident.
Where we found multiple treatments for a particular hypoglycemia incident number, we
selected the maximum treatment of those given, based on the above scale from 0 to 3.

The category of a conveyance associated with an incident which we labelled ‘Conveyed
within 24 hours” was identified by looking at duplicate incident numbers where all other
data fields were the same, but the “resource arrived at scene time” diverged. In these
cases, we assumed that the ambulance when first called out treated the patient at the
scene and left but were subsequently called out a second time. Where the individual was
then conveyed on the second call out, and that second call out was within 24 hours of the
original arrival time, we categorized them as conveyed within 24 hours. The numbers of
“within 24 hours” data were low, and we included the “within 24 hours” as “conveyed”
and removed the duplicates from the analysis.

We examined primary diagnosis, what treatment was provided, when, where, by whom
and whether the person was conveyed to hospital. The variables were chosen on the
basis that the data set was restricted to these factors and on expert opinion of what was
of interest to the study. All analyses were carried out using R version 4.0.3. We conducted
univariate and bivariate analysis prior to multiple stepwise logistic regression analyses
to assess risk factors associated with hospital conveyance.

The complexity of treatment for hypoglycemia was categorized in Table 1.

The Scottish URC classification utilized is shown in Table 2 (1 = Large urban area, 8 =
remote rural area).

Multiple logistic regression analysis models were

. . . Treatment Complexity Rank

used to estimate the relationship between convey- N

. . o treatment 0
ance and rurality, first blood glucose measurement, Food 1
hypoglycemia treatment category, age, gender, and Oral glucose gel |2
paramedic attendance. Chi-Square tests were used IM or IV glucagon / | 5

. . . . . IV glucose solution

to determine associations between distance, time at
scene, paramedic attendance and conveyance. Dif- Table 1. Categorization of complexity
ferences with p < 0.05 were considered statistically of treatment for hypoglycemia at the
significant. scene.
RESULTS

The summary in Table 2 is derived from a dataset consisting only those incidents which
had information on all the characteristics identified above (36,933 incidents had com-
plete data). Conveyance rates were highest for females, for those under 20 or over 80yrs,
and for those experiencing hyperglycemia. Conveyance rates were also higher in these
categories for repeat callers conveyed within 24 hours of the original call. Those in large
urban areas were most likely to be repeat callers conveyed within 24 hours. Where para-
medics were in attendance, there was a lower conveyance rate compared to cases where
paramedics did not attend.

Univariate analysis indicated that people experiencing hyperglycemia (BG > 11mmol/L)
had a conveyance rate of 82% (n=8,685) straight from the scene and 6% (1=608) conveyed
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within 24 hours While 36% of those with hypoglycemia were conveyed following first
attendance by an ambulance crew (1=6,155) and 4% (n=606) were conveyed within 24
hours. A total of 45% of those with glucose in the normal range were conveyed following
first attendance (1=1,975) and 3% (n=136) were conveyed within 24 hours (Table 2).

Of the 36,933 conveyances, the breakdown by rurality as per the URC 2020 can be seen in
Table 2. While the percentage of people conveyed was higher than that for those not con-
veyed in all categories, there was no clearly defined pattern in the data to suggest that

in remote rural and very remote rural areas (i.e. categories 7 and 8) there was a higher
percentage of conveyance compared to the large urban or other urban areas (categories

1 and 2). Initial analysis indicated that, the probability of conveyance to hospital was not

Characteristics Participants Not Conveyed | Conveyed Im- | Conveyed Within
mediately 24 Hours
Gender
Female 16,350 (44%) 6,052 (37%) 9,507 (58%) 791 (5%)
Male 20,204 (55%) 8,720 (43%) 10,642 (52%) 842 (4%)
NA 379 (1%) 82 (22%) 295 (78%) 2 (0.01%)
Age (years)
<20 2,100 (6%) 509 (24%) 1,455 (69%) 136 (6%)
(20-40] 7,180 (19%) 2,641 (37%) 4,152 (58%) 387 (5%)
(40-60] 9,976 (27%) 4,592 (46%) 4,970 (50%) 414 (0.04%)
(60-80] 11,132 (30%) 4,425 (40%) 6,261 (56%) 446 (4%)
>80 4,493 (12%) 1,422 (32%) 2,885 (64%) 186 (4%)
NA 2,052 (6%) 1,265 (62%) 721 (35%) 66 (3%)
First Blood Glucose (mmol/L)
<4 17,190 (47%) 10,405 (60%) 6,155 (36%) 630 (4%)
4-11 4,426 (12%) 2,315 (52%) 1,975 (45%) 136 (3%)
> 11 10,626 (29%) 1,333 (13%) 8,685 (82%) 608 (6%)
NA 4,691 (13%) 801 (17%) 3,629 (77%) 261 (6%)
Treatment Category for Hypoglycemia
No Treatment (0) 4 4 (100%) 0 (0%) 0 (0%)
Oral Food/Glucose (1 & 2) 6,200 (16%) 3,222 (52%) 2,675 (43%) 303 (5%)
Glucago IM/IV or IV Glucose (3) 7,252 (19%) 4,298 (59%) 2,628 (36%) 326 (5%)
NAP 23,481 (63%) - - -
Rural/Urban Classification
1 Large Urban Areas 12,822 (35%) 5,366 (42%) 6,679 (52%) 777 (6%)
2 Other Urban Areas 14,511 (39%) 5,572 (38%) 8,300 (57%) 639 (5%)
3 Accessible Small Towns 2,770 (8%) 1,162 (42%) 1,515 (55%) 93 (3%)
4 Remote Small Towns 895 (2%) 384 (43%) 502 (56%) 9 (1%)
5 Very Small Towns 533 (1%) 133 (25%) 400 (75%) 0 (0%)
6 Accessible Rural Areas 2,852 (8%) 1,249 (44%) 1,526 (53%) 77 (3%)
7 Remote Rural Areas 806 (2%) 328 (41%) 467 (58%) 11 (1%)
8 Very Remote Rural Areas 870 (2%) 391 (45%) 475 (54%) 4 (0.5%)
NA 874 (2%) 269 (31%) 580 (66%) 25 (3%)
Paramedic Attendance
No 4,146 (11%) 1,680 (41%) 2,466 (59%) -
Yes 26,853 (73%) 13,038 (49%) 13,815 (51%) -
NA 5,934 (16%) - - -

Table 2. Characteristics in relation to conveyance to hospital.
NA = Not Available; NAP = Not Applicable
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significantly higher in rural compared with urban areas, (p=0.07) although there was a
decreasing probability of conveyancing as the index increased.

Conveyance to hospital was highest when staff spent beween 10-30 mins at the scene
(68-75%) and least likely when staff spent more than 40 minutes at the scene, (29-37%),
p<0.0001 (Table 3).

Time < 10min 10-20min 20-30min 30-40min 40-50min 50-60min lhr+
Total Number 4,983* 7,726 7,570 6,678 5,705 3,970 0
% Conveyed 45 75 68 51 37 29 -
% Not Conveyed |55 25 32 49 63 71 -

Table 3. Time at scene and percentage of indivdiuals conveyed to hospital.
* Missing data 301

Data was only available for 40% (n=14,827) of incidents for distance between scene and
hospital, with the greatest number of recordings for incidents that were < 20km from
hospital. There was an inverse linear relationship between the number of people con-
veyed and distance form hospital, p< 0.0001 (Table 4).

Distance < 20km 20-40km 40-60km 60-80km 80-100km 100-150km 150km+
Total Number 10,435 2,904 726 310 98 126 228
% Conveyed 60 44 43 32 29 16 3
% Not Conveyed |40 56 57 68 71 84 97

Table 4. Distance to hospital and percentage of indivdiuals conveyed.

There was no difference in number of callouts with a paramedic in attendance across
distance from hospital and difference in conveyance rates when a paramedic was present
was not related to distance. p>0.05 (Table 5).

Distance < 20km 20-40km 40-60km 60-80km 80-100km 100-150km 150k m+
Total Number 10,435 2,904 726 310 98 126 228
Paramedic
% Conveyed 47 34 34 24 18 13 3
% Not Conveyed |33 47 49 58 54 71 84
No Paramedic
% Conveyed 10 8 7 6 10 2 0
% Not Conveyed |5 7 6 8 15 10 11
Not Recorded
Not Recorded [5 [4 [4 [4 [3 [4 [2

Table 5. Distance to hospital and conveyance percentage by paramedic attendance.

Multiple regression analysis indicated that probability of conveyance was significantly
more likely the higher a person’s age p<0.001 and for blood glucose levels > 4mmol/L
(p<0.001) or > 1Immol/L, (p<0.05). Conveyance was also less likely if a paramedic was
in attendance, p<0.001, the higher the category of hypoglycemic treatment administered,
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p<0.001 or if the patient was male, p<0.01. There was no association of conveyance with
URC in the model, p=0.6 (Supplementary Table 1).

DISCUSSION

Our analysis has shown that the greatest number of callouts were associated with hy-
poglycemia although the highest percentage of people conveyed to hospital were those
with hyperglycemia. Individuals with non-hypoglycemic blood levels were significantly
more likely to be conveyed to hospital. This would include individuals with conditions
such as ketoacidosis usually associated with type 1 diabetes and reflected in the high
rate of conveyance for individuals < 20 years, although this was not specifically record-
ed. Conditions such as hyperosmolar hyperglycemia state in older individuals may have
accounted for some cases with initial high blood glucose levels but the high rate of con-
veyance of older individuals, particularly over 80 years suggests the presence of associ-
ated medical conditions such as diabetes-related chronic complications or infections as
the main reason for conveyance rather than a diabetes-related metabolic problem (Lin et
al., 2016). Interestingly, our results suggest that those receiving more complex treatment
for hypoglycemia were less likely to be conveyed. It could be speculated that in gener-
al, individuals whose episode of hypoglycemia was the sole medical issue were treated
successfully at the scene. Although current treatment of diabetes was not recorded, pre-
vious research suggests that admission for hypoglycemia is associated with use of oral
hypoglycemic agents in type 2 diabetes and with more complex treatment of diabetes
(Sinclair et al., 2023), meaning some elderly individuals may have had protracted hypo-
glycemia associated with medication and thus more likely to require hospital transfer.

While there was a greater number of male participants, reflecting the higher prevalence
of diabetes in males, (Kautsky-Willer et al., 2023) females were more likely to be con-
veyed to hospital in keeping with the more general population age demographic (United
Nations, 2022).

Paramedics were present in most callouts, however, the absence of a paramedic in at-
tendance at the scene was associated with an overall higher conveyance rate. There was
no effect of distance from hospital on these conveyance rates whether a paramedic was
present or not. Previous research suggests that in terms of non-conveyance of elderly
people to hospital, role-related factors such as emergency staff educational background
may be important, with paramedic staff less frequently conveying patients to hospital
(Oosterwold et al., 2018).

We also examined time at scene to assess the relationship with conveyance, and it ap-
peared that transfer to hospital was less likely when staff spent more than 40 mins at the
scene. This may reflect implementation of a ‘see and ‘treat” approach in these instances
and/or more time spent on ensuring other forms of support were in place to allow for
non-conveyance to hospital (Oosterwold et al., 2018). In addition, although not specifi-
cally related to the diabetes context, research has demonstrated that ambulance crews
tend to spend more time with frail patients over the age of 50 years and they are also less
likely to be conveyed to hospital (Charlton et al., 2022).

It is not known if call backs were secondary to incidents where initial conveyance had
been considered unnecessary by ambulance staff, refusal by patients, or if there had
been deterioration or recurrence of the original problem. Callbacks within 24 hours were
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slightly more common in urban areas as compared to rural areas and compare with
callback figures cited in other countries (Ebben et al.,, 2017). The slight increase in con-
veyance numbers in more urban areas after repeat calls may be a result of greater ac-
cessibility and that ambulance staff are less likely to take the risks of non-conveyance in
locations where the distance to hospital is shorter.

Data was not available regarding subsequent hospital admission following conveyance
and further research would be useful to understand if rurality impacts this.

We hypothesized that rurality would be associated with greater probability of convey-
ance to hospital, and while the greater the distance from hospital the less conveyance
occurred, it is important to recognise the low numbers of data recordings for distance
between scene and hospital and the increasingly lower numbers of callout the greater the
distance. Rurality in terms of the URC was not associated with an increased chance of
conveyance.

Individuals may be more reluctant to travel to hospital in more rural areas for several
reasons meaning that everything possible is done to stabilize them at the scene (van
Vuuren et al,, 2021). However, it is possible we were not observing statistical significance
due to the lower number of incidents occurring in the more rural categories with conse-
quent reduced statistical power. This points to a question of whether the uneven distri-
bution of data amongst the different rurality categories warrants a different classification
such as an aggregation of the current classes. There is almost an inherent barrier in
studying rurality because rural areas are invariably less populated so gathering enough
data to conduct robust statistical analysis comparing rural and urban settings is difficult
(McGrail et al., 2005). Of course, the small effect size may also indicate that rurality is not
a significant causative factor and is merely incidental to other factors such as deprivation
associated with more urban areas (Nishino et al., 2015). In addition, the complexity of the
concept of rurality and the multitude of sub-factors that constitute it make it a contradic-
tory and difficult parameter to measure in terms of its impact on the quality of health
care (Hart et al., 2005). In future studies it may be more productive to split rurality into
more granular factors such as distance to hospital, accessibility of primary/social care,
community support, and population density.

Although rurality does not appear to have a relationship with conveyance rates, there is
evidence in the literature that context specific initiatives to reduce unscheduled care ad-
missions might be very effective in rural areas (Spleen et al., 2014). For example, although
not specifically to do with conveyance, the Community Paramedicine program, posting
trained paramedics in rural communities to serve patients who frequently use the emer-
gency department, was shown to reduce Emergency Department and inpatient stays, it
resulted in less intensive care utilization, improved health outcomes, and reduced health-
care expenditure (Bennett et al., 2018). Because rurality contains various push and pull
factors in terms of likelihood of conveyance, it seems likely that whatever the location or
nature of the callout, paramedic attendance could reduce conveyance to hospital as suffi-
cient and effective treatment can be provided at the scene. This indicates that if we want
to safely impact the conveyance rate in rural ambulance call outs, ambulance services
could assign more experienced paramedics to these cases if possible. How paramedics
are assigned and whether they are more likely to attend more rural callouts is not some-
thing we can establish in the data but would be an interesting question for further study.
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In some rural locations, those who call an ambulance may be collected using an air
ambulance helicopter resulting in different practices and approaches to treatment and
conveyance decisions at the scene (Neagle et al., 2019). Greater resources dedicated to pa-
tients in extremely rural areas may mitigate some of the factors that contribute to worse
outcomes.

Future studies are necessary and should address rurality assessment and definition as
well as transport times for emergency services in this context. Furthermore, the devel-
opment or adaption of an existing emergency service decision-making framework with
ongoing evaluation could help with understanding and analysis of the more nuanced
environmental and contextual factors that contribute to conveyance and hospitalization
in general (Lauder & Penney, 2023) and would provide important insights into avoidable
or unavoidable hospital conveyance in rural areas.

LIMITATIONS

The research outcomes in this study that relate to conveyance are based on analysis of
metrics within a database and it is likely that other contextual and social factors influ-
ence conveyance in individual circumstances. Further exploration of these factors would
help to explain the contribution of the variables we have identified to be associated with
conveyance and rurality. While conveyance is linked to hospitalization, our dataset did
not include information on subsequent hospital admission following conveyance. Also,
the results within this study are specific to the definition of rurality and context of emer-
gency medical services in Scotland and may not be directly comparable with rurality
contexts, service provision, and related metrics of other nations.

CONCLUSIONS

Conveyance to hospital for metabolic-related diabetes complications is associated with
predictable factors such as youth and older age, hyperglycemia more than hypogly-
cemia, and lack of attendance of a paramedic. Based on this dataset analysis of linear
elements, it appears that degree of rurality does not appear to be associated with higher
rates of conveyance compared with urban areas. More prospective research deploying a
pragmatic mix of methodologies is required to elucidate the way rurality (and its vari-
ous constituent factors) and more complex real-time circumstantial or contextual deci-
sion-making related to patients and paramedic staff might be associated with or impact
operational and administrative decision-making and pre-hospital service provision and
patient outcomes in rural communities.

Coefficient Estimate Std. Error z-value P
(Intercept) -0.6043201 0.1097609 -5.506 <0.001
Urban Rural Classificaition -0.0052800 0.0101586 -0.520 0.6
Age Yrs. 0.0151089 0.0009555 15.812 <0.001
Gender Male -0.1031095 0.0371677 2.774 <0.01
BG 4-1lmmol/L 04277217 0.0745370 5.738 <0.001
BG > 11mmol/L 0.5851149 (0.2495422 2.345 <0.05
Category Hypoglycemia Treatment -0.1076280 0.0221097 -4.868 <0.001
Paramedic Present -0.1771318 0.0518364 -3417 <0.001

Supplementary Table 1. Multiple regression analysis of factors associated with probability of conveyance.

International Journal of Paramedicine — Number 12, October-December, 2025

52



Clubbs Coldron: Probability of Conveyance to Hospital for Diabetes-Related Ambulance Callouts

REFERENCES

Abel, ], Kingston, H., Scally, A., Hartnoll, ], Hannam, G., Thomson-Moore A, & Kelle-
hear, A. (2018). Reducing emergency hospital admissions: A population health com-
plex intervention of an enhanced model of primary care and compassionate com-
munities. British Journal of General Practice, 68(676), e803-e810. https://doi.org/10.3399/
bjgpl8X699437

Alanazy, A. R. M., Wark, S, Fraser, J., & Nagle, A. (2019). Factors impacting patient out-
comes associated with use of emergency medical services operating in urban versus
rural areas: A systematic review. International Journal of Environmental Research and
Public Health, 16(10), 1728. https://doi.org/10.3390/ijerph16101728

Allan, B., & Sampson, M. (2013). Admission avoidance and diabetes: guidance for clinical
commissioning groups and clinical teams. Joint British Diabetes Societies for Inpatient

Care. http://www.diabetologistsabcd.org.uk/[BDS/JBDS 1P Admissions Avoidance

Diabetes.pdf
Bennett, K. J., Yuen, M. W,, & Merrell, M. A. (2018). Community paramedicine applied

in a rural community. Journal of Rural Health, 34, Supplement s39-s47. https://doi.
10.1111/jrh.12233

Brown, S. N,, Kumar, D. S, James, C. and Mark, ]. (eds.) (2019) Joint Royal Colleges Am-
bulance Liaison Committee clinical guidelines. Class Professional Publishing. ISBN-
13:9781801610230. https://www.classprofessional.co.uk/ems-fire/jrcalc/jrcalc-guide-
lines/

Callaghan, T, Ferdinand, A. O., Akinlotan, M. A., Towne, S. D., & Bolin, J. (2020). The
changing landscape of diabetes mortality in the United States across region and ru-
rality, 1999-2016. Journal of Rural Health, 36(3):410-415. https://doi.org/10.1111/jrh.12354

Charlton, K., Sinclair, D. R., Hanratty, B., Burrow, E., & Stow, D. (2022). Measuring frailty
and its association with key outcomes in the ambulance setting: A cross-sectional
observational study. BMC Geriatrics, 22, 935-945. https://doi.org/10.1186/s12877-022-
03633-z

Chen, C-C,, Chen, L-W,, & Cheng, S-H. (2017). Rural-urban differences in receiving
guideline-recommended diabetes care and experiencing avoidable hospitalizations
under a universal coverage health system: Evidence from the past decade. Public
Health, 151, 13-22. https://doi.org/10.1016/j.puhe.2017.06.009

Ebben, R. H. A, Vloet, L. C. M,, Speijers, R. F, Tonjes, N. W., Loef, J., Pelgrim, T., Hoo-
geveen M, & Berben S. A. A. (2017). A patient-safety and professional perspective
on non-conveyance in ambulance care: A systematic review. Scandinavian Journal of
Trauma, Resuscitation & Emergency Medicine, 25, 71-91. https://doi.org/10.1186/s13049-
017-0409-6

Fismen, A-S,, Igland, J., Teigland, T,, Tell, G. S., Ostbye, T., Haltbakk, J., Graue, M., Birke-
land, K. L, Peyrot, M., & Iversen, M. M. (2021). Pharmacologically treated diabetes and
hospitalization among older Norwegians receiving homecare services from 2009 to
2014: A nationwide register study. BM] Open Diabetes Research and Care, 9(1). https://
doi.org/10.1136/bmjdrc-2020-002000

Hart, L. G, Larson, E. H.,, & Lishner, D. M. (2005). Rural definitions for health policy and
research. American Journal of Public Health, 95(7): 1149-1155. https://ajph.aphapublica-
tions.org/doi/abs/10.2105/AJPH.2004.042432

Kautsky-Willer, A., Leutner, M., & Harreiter, J. (2023). Sex differences in type 2 diabetes.

Diabetologia, 66(6), 986-1002. https://doi.org/10.1007/s00125-023-05891-x

International Journal of Paramedicine — Number 12, October-December, 2025

53



Clubbs Coldron: Probability of Conveyance to Hospital for Diabetes-Related Ambulance Callouts

Lander, D. & Penney, G. (2023). Towards a common framework to support decision-mak-
ing in high-risk, low-time environments. Journal of Contingencies Crisis Management, 31,
862-876. https://doi.org/10.1111/1468-5973.12487

Lin, W,, Chen, C,, Guan, H,, Du, X,, & L4, ]. (2016). Hospitalization of elderly diabetic

patients: Characteristics, reasons for admission and gender differences. BMC Geriatrics,
16, 160. https://doi.org/10.1186/s12877-016-0333

Longman, ], Passey, M., Singer, ]., & Morgan, G. (2013). The role of social isolation in
frequent and/or avoidable hospitalisation: Rural community-based service providers’
perspectives. Australian Health Review, 37(2), 223-31. https://doi.org/10.1071/AH12152

Luo, H,, Basu, R, Bell, R. A, Rafferty, A. P, Zeng, X., Qu, H., & Dove, C. (2022). Rural-ur-
ban differences in uptake of diabetes self-management education among Medicare
beneficiaries: Results from the 2016 to 2018 Medicare Current Beneficiary Survey.
Journal of Rural Health, 38(4), 986-993. https://doi.org/10.1111/jrh.12588

McGrail, M. R, Jones, R., Robinson, A., Rickard, C. M., Burley, M., & Drysdale, M. (2005).
The planning of rural health research: Rurality and rural population issues. Rural and
Remote Health, 5, 426. http://rrh.deakin.edu.au

McGulffie, A. C., Graham, C. A, Beard, D., Henry, J. M., Fitzpatrick, M. O., Wilkie, S. C,,
Kerr, G. W, & Parke, T. R. J. (2005). Scottish urban versus rural trauma outcome study.
The Journal of Trauma and Acute Care Surgery, 59(3), 632-638. https://doi.org/10.1097/01.
ta.0000186543.47450.6f

Neagle, G., Curatolo, L., Ferris, ], Donald, M., Hearns, S., & Corfield, A. R. (2019). Ep-
idemiology and location of primary retrieval missions in a Scottish aeromedical
service. European Journal of Emergency Medicine, 26(2), 123-127. https://doi.org/10.1097,
ME].0000000000000483

Nishino, Y., Gilmour, S., & Shibuya, K. (2015). Inequality in diabetes-related hospital
admissions in England by socioeconomic deprivation and ethnicity: Facility-based
cross-sectional analysis. PLoS one, 10(2), e0116689. https://doi:10.1371/journal.
pone.0116689

Oosterwold, J., Sagel, D., Berben, S, Roodhol, P, & Broekhuis, M. (2018). Factors influenc-
ing the decision to convey or not to convey elderly people to emergency department
after emergency ambulance attendance: A systematic mixed studies review. BMJ
Open, 8(8), e021732. https://doi.org/10.1136/bmjopen-2018-021732

O'Reilly, ].E., Blackbourn, L. A. K,, Caparrotta, T. M., Jeyam, A., Kennon, B,, Leese, G. P,
Lindsay, R. S.,, McCrimmon R. ., McGurnaghan S. J., McKeigue P. M., McKnight J. A.,
Philip, S., Sattar, N., Wild, S. H., & Colhoun H. M. (2020). Time trends in deaths before
age 50 years in people with type 1 diabetes: A nationwide analysis from Scotland
2004-2017. Diabetologia, 63, 1626-1636 https://doi.org/10.1007/s00125-020-05173-w

Ridge, A., Peterson, G. M., Kitsos, A., Seidel, B. M., Anderson, V., & Nash, R. (2021). Po-
tentially preventable hospitalisations in rural community-dwelling patients. Internal
Medicine Journal, 53(2), 228-235. https://doi.org/10.1111/imj.15545

Seringa, ., Marques, A. P, Moita, B., Gaspar, C., Raposo, ]. F,, & Santana, R. (2019). The
impact of diabetes on multiple avoidable admissions: A cross-sectional study. BMC
Health Services Research, 19, 1002. https://doi.org/10.1186/s12913-019-4840-4

Simmons, D., Bourke, L., Yau, E., & Hoodless, M. (2007). Diabetes risk factors, diabetes
and diabetes care in a rural Australian community. The Australian Journal of Rural
Health, 15(5), 296-303. https://doi.org/10.1007/s40200-021-00817-z

International Journal of Paramedicine — Number 12, October-December, 2025



Clubbs Coldron: Probability of Conveyance to Hospital for Diabetes-Related Ambulance Callouts

Sinclair, J. E., Austin, M. A,, Leduc, S., Dionne, R., Froats, M., Marchand, J., & Vaillan-
court, C. (2023). Patient and prehospital predictors of hospital admission for patients
with and without histories of diabetes treated by paramedics for hypoglycaemia: A
health record review study. Prehospital Emergency Care, 27(7), 955-966. https://doi.org/1
0.1080/10903127.2022.2137863

Spleen, A. M., Lengerich, E. ], Camacho, F. T.,, & Vanderpool, R. C. (2014). Health care
avoidance among rural populations: results from a nationally representative survey.
Journal of Rural Health, 30(1), 79-88. https://doi.org/10.1111/jrh.12032

United Nations, (2022) World population prospects 2022: summary of results. https://www.
un.org/development/desa/pd/sites

Urban rural classification. (2022). https://www.gov.scot/publications/scottish-govern-
ment-urban-rural-classification-2022

van de Mortel, T. F, Marr, K., Burmeister, E., Koppe, H., Ahern, C., Walsh, R., Tyler-Freer,
S. & Ewald, D. (2017). Reducing avoidable admissions in rural community palliative
care: A pilot study of care coordination by General Practice registrars. Australian Jour-
nal of Rural Health, 25(3), 141-147. https://doi.org/10.1111/ajr.12309

van Vuuren, J., Thomas, B., Agarwal, G., MacDermott, S., Kinsman L, O’'Meara, P, &
Spelten, E. (2021). Reshaping healthcare delivery for elderly patients: The role of com-
munity paramedicine; a systematic review. BMC Health Service Research, 21, 29. https://
doi.org/10.1186/s12913-020-06037

van Woerden, H., Bucholc, M., Clubbs Coldron, B., Coates, V., Heaton, J., McCann, M.,
Perrin, N., Waterson, R., Watson, A., & MacRury, S. (2021). Factors influencing hos-
pital conveyance following ambulance attendance for people with diabetes: A retro-
spective observational study. Diabetic Medicine, 38(4), €14384. https://doi.org/10.1111
dme.14384

Watson, A., McConnell, D., & Coates, V. (2021). Reducing unscheduled hospital care for
adults with diabetes following a hypoglycaemic event: which community-based
interventions are most effective? A systematic review. Journal of Diabetes & Metabolic
Disorders, 20, 1033-1050. https://doi.org/10.1007/s40200-021-00817-z

World Health Organisation. (2006). The world health report 2006: Working together for health.
https://wwwwho.int/publications/i/item/9241563176#

International Journal of Paramedicine — Number 12, October-December, 2025



Published by the National EMS Management Association (USA)

NATIONAL

Paramedicine

9 International Journal of

/ANAGEMENT
ASSOCIATION

RESEARCH REPORTS

CONSTRUCTION EMPLOYEE’S EXPERIENCES OF BEING
INVOLVED AS A LAYPERSON FIRST-AID PROVIDER IN A
SERIOUS WORKPLACE INJURY EVENT: A QUALITATIVE
STUDY

Pia Hedberg*'; Hans Hedberg?; Michael Haney?; Sofia Karlsson?; Jonas Aléx'

Author Affiliations: 1. Department of Nursing, Center for Disaster Medicine, Umea Universitet (Umea University), Umed, Sweeden; 2.
Department of Diagnostic and Intervention, Anesthesiology and Intensive Care Medicine, Umea Universitet (Umea University), Ume3,
Sweeden; 3. Department of Business Administration, Umeé& School of Business, Economics, and Statistics, Umea Universitet (Umea

University), Umea, Sweeden.

Recommended Citation: Hedberg, P., Hedberg, H., Haney, M., Karlsson, S., & Alex, J. (2025). Construction employee’s experiences
of being involved as a layperson first-aid provider in a serious workplace injury event: A qualitative study. International Journal of
Paramedicine. (12). 56-67. https://doi.org/10.56068/ANAX3095. Retrieved from https://internationaljournalofparamedicine.com/

index.php/ijop/article/view/3341

Keywords: workplace injury, accident, first aid, layperson, bystander, trauma, emergency care, emergency medical services, EMS,

paramedicine

Disclosures: The authors report there are no

competing interests to declare.

Funding: Funding sources include The
Development Fund of the Swedish
Construction Industry (SBUF) funded the
study (ref,13987), the Medical Faculty
of Umea University, Sweden, and the
Department of Anesthesiology and
Intensive Care Medicine at the University
Hospital of Umed. The funders had no
role in study design, data collection
and analysis, decision to publish, or
preparation of the manuscript.

Received: February 4, 2025
Accepted: May 1, 2025
Published: October 8, 2025

*Corresponding Author: pia.hedberg@umu.
se

Author Interview:
https://youtu.be/DJg4v9s0bDQ

IJOT Interview

Consbruction employvee’s expericnces

Layperson first-aid
provider in a serious
workplace injury event

ABSTRACT

Background: Workplace-related serious injury events are a recognized problem in
Europe, with construction sites bearing a higher risk compared to other workplaces.
Sweden reports approximately 1,000 serious injury per year. Layperson involvement
in workplace injury events can be stressful and may impact their ability to respond
effectively. There is a knowledge gap concerning how workers in this context per-
ceived their role.

Aim: To describe Swedish construction employees” experiences of being involved as a
layperson first aid provider in a serious workplace injury event.

Method: A total of nine construction employees were interviewed. Their ages ranged
from 22 to 66 years, and varying experience in the construction industry, from 5 to 41
years. Eight had completed a first aid course at their workplace within the last three
years. None of the participants had a background in areas such as rescue services,
police, healthcare, or military. None of the construction sites had trained EMTs or
company medical personnel on site. The transcribed text from the interviews was
analyzed using qualitative content analysis.

Results: The study showed that construction employees experiences of being involved
as a layperson first aid provider was linked to one main category: to try to reduce
the consequences of limited knowledge through mutual understanding and support.
There were three additional categories for reported experiences: suddenly trying to
save lives after realizing the unexpected, the importance of collaboration in a chaotic
situation, and the need for social support and following improvements with subcat-
egories.

Conclusion: The results showed that with injury events in a complex environment, such
as construction sites, there is a need for mutual understanding between dispatcher,
ambulance services, rescue service, and laypersons. A level of understanding from
professional organizations is required to support the layperson to be a valuable
resource to the emergency personnel in serious workplace injury events.

Copyright © 2025 by the National EMS Management Association and the authors. This work is licensed under Creative Commons
Attribution-NoDerivatives 4.0 International. To view a copy of this license, visit https://creativecommons.org/licenses/by-nd/4.0/.
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Hedberg: Construction Employee’s Experiences as First-Aid Provider in Workplace Injury Event

INTRODUCTION

Workplace-related serious injury events are a well-recognized problem in Europe, with
construction sites bearing a higher risk of such events compared to other workplaces
(Berglund et al., 2021; Perlman et al., 2014). One explanation for this heightened risk is
that construction sites often operate under exposed conditions with varying safety mar-
gins and significant time pressure (Hansen et al.,, 2022). To put this in our study context,
Sweden reports approximately 1,000 serious injury events each year (medical leave of
absence for thirty days or longer), including some fatalities (Berglund et al., 2021). Serious
injury events occur suddenly, involving a substantial release of energy on the human
body. This high-energy impact leads to a primary injury where there can also be second-
ary injuries for the person including, for example, inadequate breathing or circulation
after the primary injury (Winge., 2019).

When serious injuries occur on construction sites, it is necessary to gain a comprehen-
sive understanding of the specific situation and the mechanisms underlying the injury
(Lennquist, 2017). Time is an important factor, and swift implementation of life-saving
actions is essential as these actions can potentially influence the injury's outcome (Pham
et al,, 2017). Early assessments and interventions by laypersons, or persons without
advanced emergency care training are important, especially in situations like cardiac
arrest but also in injury events (Linderoth et al.,, 2021; Ter Avest et al., 2019). Laypersons
can perform life-saving actions before the arrival of an ambulance. In a study by Bakke
et al. (2015) where 330 prehospital trauma alerts and interventions were observed, it was
noted that 35% of laypersons had received first aid training. Those with first aid training
tended to perform more accurate and effective actions compared to those without such
training. It is also worth noting that first aid administered by laypersons can sometimes
be executed incorrectly (Tannvik et al., 2012).

Being involved in a workplace injury event as a layperson can be a stressful experience
and can affect their ability to act effectively. Three basic conditions usually should be
met for a layperson to act in the event of an injury: (a) the person must have personally
witnessed the injury event, (b) the person must perceive the situation as an emergency,
and (c) the person must decide to assist the injured individual by acting (Sepahvand et
al., 2020, 2023). Acting as a layperson in the event of an injury requires courage, knowl-
edge, and swift action (Duut et al., 2022). Presently, there is limited knowledge of how
employees in the construction industry react and act when they find themselves in the
role of saving a colleague's life during a serious injury event. Knowledge from this study
can increase the understanding of how dispatchers and rescue personnel (emergency
medical services) could interact and cooperate with laypersons in event of serious inju-
ries at a construction site to improve responses. Furthermore, this knowledge can also
deepen understanding of the support that construction employees acting as layperson
first responders may require to mitigate potential negative consequences in the case of
serious workplace injury events.

A

This study aims to describe the experiences of layperson, construction employees who
have been involved as first aid providers in a serious workplace injury event.
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METHODS
StupYy DESIGN

This qualitative study was conducted with semi-structured individual interviews and re-
ported following the Consolidated Criteria for Reporting Qualitative Research (COREQ)
(Tong et al., 2007).

PARTICIPANTS

The data collection took place in Sweden in 2022, and a convenience sampling was used
with participants recruited from various construction companies in Sweden. To be in-
cluded, it was required that, for the event involved, the emergency number 112 had been
dialed, that an ambulance arrived at the scene, and that the injured person needed am-
bulance transportation into hospital. Ten individuals agreed to participate in the study,
and then one opted out before the interview. A total of nine were interviewed, eight of
whom were men and one was a woman. Their ages ranged from 22 to 66 years, and they
had worked in the construction industry for varying lengths of time, from 5 to 41 years.
Eight of these had completed a first aid course at their workplace within the last three
years. None of the participants had a background in areas such as rescue services, po-
lice, healthcare, or military. None of the construction sites had trained EMTs or company
medical personnel on site.

Dara COLLECTION

An interview guide was created by the authors and was based on the context to be stud-
ied: i) when the injury event occurred, ii) management of the injury event, and iii) after
the injury event. The interviews began with an open question, “Can you tell me about
when you performed first aid for one or several colleagues? Report freely about what you
experienced from the time of discovery of the injured, the emergency call to 112, and to
transport by ambulance. Try to describe what you thought, felt and what you did.” Fol-
low up-questions, if these details were not included in the account, included for example,
“What did you think when you saw that your colleague was injured?,” “What did you
do?,” “How did you take care of the injured person?,” and “How did it feel to give your
colleague first aid?” Six participants were interviewed live on a digital video platform
(TEAMS®), and three participants interviewed at their workplace in a private room with-
out any distractions. All interviews lasted between 35 to 50 minutes and were recorded
and then transcribed verbatim.

ANALYSIS

Interviews were analyzed using a qualitative content analysis method as described by
Granheim and Lundman (Graneheim et al., 2004, 2017). The analysis process initially
sorted all the text into a common analysis database (Word-ds). Common words and
sentences were identified and grouped into meaningful units. Subsequently, a conden-
sation of the texts was performed to reduce the volume without losing the essence of
the participants' descriptions. The condensed text was further abstracted and compared
against the original meaningful units. Afterward, the common text fragments from all
transcripts were coded and grouped into subcategories, which were then organized into
categories and main category describing the findings at a descriptive level.
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EtHICS

The study has been approved by the Swedish Ethical Review Authority (document num-
ber 2021-05774-01). All participants provided informed consent before entering the study.
All methods were carried out in accordance with relevant guidelines and regulations.

RESULTS

One main category and three additional categories with nine subcategories were identi-
fied which illustrated construction employee experiences of being involved as a layper-
son first aid provider in a serious workplace injury event. These are exemplified with
citations (Table 1).

Main category Categories Subcategories
Understanding that a serious injury has occurred
Suddenl{l tryin%lto save lives Initiating an own response
after realizing the unexpected First aid activities for individuals and teams
To try to reduce the

consequences of limit- Inexperience, fear of doing wrong

ed knowledge through | The importance of collaboration | Acting with support from dispatcher

mutual understanding | in a chaotic situation Support from ambulance and rescue service

d t.
and suppor Stated desire for early support and later follow-up

The need for social support and

following improvements Long-term psychology experience

Trying to learn from injury event experience

Table 1. Main category, categories and subcategories illustrated construction employee’s experiences of
being involved as a layperson first-aid provider in a serious workplace injury event.

SUDDENLY TRYING TO SAVE LIVES AFTER REALIZING THE UNEXPECTED

Four subcategories were highlighted: Understanding that a serious injury has occurred,
initiating an own response, first aid activities own and team, and inexperience, fear of
doing wrong affected the initiation of starting some kind of rescue effort.

UNDERSTAND THAT A SERIOUS INJURY HAS OCCURRED

Attempting to understand what had happened was described as important in the role
of laypersons. Participants highlighted that when a risk escalated into a serious injury
event, they described a profound change in their awareness. It became surreal and chal-
lenging to grasp the reality of a serious injury event. To comprehend reality, participants
described that they relied on their sensory experiences to understand and create aware-
ness of what had occurred.

As one participant expressed:

“I initially thought it wasn’t him who had fallen down; I was convinced that it was some con-
struction material. It felt surreal.”

INITIATING AN OWN RESPONSE

The participants described how the event created immediate stress with a strong sense
of discomfort. The initial thought was an immediate reaction of just wanting to walk
away from there, to move away from the scene of the injury event. This thought then
transitioned into a desire to help and take responsibility. They described that many col-
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leagues were standing and watching in what they described as a chaotic environment.
Taking action involved the ability to maintain composure, not hesitate, as the partici-
pants described it, to take initiative, organize, and support by thinking steps ahead.

“The feeling was to simply try to assess the situation while also supporting the colleagues who
couldn’t immediately handle the situation.”

First AID ACTIVITIES FOR INDIVIDUALS AND TEAMS

The participants described first aid activities as despite their sense of stress they still
worked together within their team. Medical actions were initiated and carried out, such
as supporting the injured person's breathing, applying initial dressings, and warming
the injured person.

The participants further described that their teamwork in mutual assistance, collectively
devising innovative solutions such as constructing a stretcher or moving equipment that
was in way, ensuring an adequate number of colleagues were present, and providing
support to each other in the chaotic situation. This teamwork was described as a way to
maintain calm within the group, a calmness that was conveyed to the injured person.

“There were perhaps about 10 colleagues around when this happened, everyone behaved, it was
professional considering how people tend to react. It felt really good and safe.”

INEXPERIENCE, FEAR OF DoING WRONG

The participants experienced the events as unexpected, something they hadn't mentally
prepared for or, as they described, trained in advance. They described how they lacked
experience in assessing and managing these severe conditions, with severe bleeding be-
ing particularly challenging. Additionally, they encountered difficulties in understand-
ing how medical materials worked, from opening packages to knowing how to correctly
apply pressure dressings for severe bleeding. The condition of the injured person created
fear among the first aid responders, which the participants described as a fear of making
mistakes and worsening the injury. This fear, as described by the participants, primarily
occurred when the injured person was unconscious and when the participants assessed
that the airway was blocked and needed to be addressed physically at the scene of the
injury. Fear was also described during the encounter and conversation with the injured
person, and the fear was related to not wanting to provide incorrect information, some-
thing that the participants described as particularly pronounced when they themselves
did not know the extent of the person's injuries.

“I hold him so he gets air, I've pulled him out so he can breathe. Then I don’t want to do much
more because he was pretty bad, I didn't want to move his neck so much.”

THE IMPORTANCE OF COLLABORATION IN CHAOTIC SITUATION

The category delineated the participants' experiences of collaboration, both between
emergency call dispatchers and the personnel in the ambulance or rescue services. These
experiences were divided into two subcategories: Acting with support from a dispatcher
and Support from ambulance and rescue services.
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ACTING WITH SUPPORT FROM DISPATCHER

The collaboration with society's emergency responders began even before the ambulance
and rescue service arrived at the scene of the injury event. Participants described this
collaboration as commencing when they dialed the emergency number 112 and talked to
the dispatcher. The initial feeling that arose during the conversation with the dispatcher
was described as a sense of calm among the participants, a feeling of security simply by
knowing that an ambulance was on the way. Furthermore, the participants described

a mutual collaboration, where they needed to receive advice and support from the dis-
patcher, while the dispatcher needed a clear description of the event's situation and
guidance to accurately describe the address and approach route for the ambulance and
rescue service personnel. Participants highlighted important factors in collaboration with
the dispatcher, such as ensuring that mobile coverage was available and, in cases where a
tixed address was not available for a construction site, clear coordinates were provided.

The initial sense of calm among the participants quickly turned into a feeling of discom-
fort on occasions when they had to wait for an extended period for the ambulance to ar-
rive at the scene. Participants described this waiting as compelling, compelling them to
continue assisting the injured person during the ongoing emergency call, but now with
support and collaboration with the dispatcher while awaiting the ambulance.

“The conversation with the dispatcher was calm and instructive, they are trained for this. They
ask where you are, where you work, where you are located. What does the place look like? So, they
keep talking to you and providing support. It was very reassuring because you get scared yourself.
You want the ambulance to be here now.”

SUPPORT FROM AMBULANCE AND RESCUE SERVICE

When the ambulance arrived at the scene, the participants described it as an overall
calmness prevailed. Through this feeling, the participants fully relinquished their re-
sponsibility to the ambulance personnel, and a strong desire arose to leave the injury
site. The participants understood that their effort was not over even though the ambu-
lance was on the scene. The work had to continue, but now in collaboration with the am-
bulance and rescue service personnel. This awareness was described as arising through
the ambulance personnel's ability to convey calmness. Collaboration with the ambulance
personnel was based on communication among each other. The participants described
that the calmness and clarity of the ambulance personnel helped them understand what
they needed to assist with, and through their guidance, they executed tasks together.

“He wanted my help, so I buttoned up the collar. I had no idea how tight to fasten it; we did it
together. He was good, calm, and easygoing.”

THE NEED FOR SOCIAL SUPPORT AND FOLLOWING IMPROVEMENTS

The participants described how the event affected them even afterward once the injured
person was transported to the hospital. The participants described a stated desire for
early support and later follow-up, long-term psychology experience, and trying to learn
from injury event experience.
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A STATED DESIRE FOR EARLY SUPPORT AND LATER ForLow-Upr

After the injury event, there was a strong desire among participants to come togeth-

er, to gather and discuss the experience. They referred to this gathering as a check-in,
where their primary concern was to assess the well-being of all involved and determine
if anyone needed immediate support or assistance. When the crisis management team
was in place and began functioning, participants described it as a positive experience,
having the opportunity to share their stories or feel acknowledged. However, during the
initial period following the injury, participants noted that they had to rely on each other
for support. From this phase of taking care of each other, participants described the need
for external support from the company's management organization. They described this
external support as a crisis team responsible for monitoring all involved individuals,
providing updates on the injured person's condition, and offering information to family
members. When this support was lacking, disappointment arose, including disappoint-
ment over the time it took to receive assistance.

“We were disappointed with how we had been handled, that is, from the top, by our management.
Yes, it took some time before any support was provided.”

LoNG-TERM PsycHOLOGY EXPERIENCE

The participants described experiences of the injury events as affecting them both in
the short and long term. Returning to their workplace initially felt good, but at the same
time, they described that the feeling of the injury event still lingered. Participants ex-
plained that those particularly vulnerable were the persons who were close to the in-
jured person, those who tried to save lives during the injury event.

“The ones who suffered the most were those who tried to save him, yes, to do something. Yes, it's a
trauma that never leaves you, or a memory that never leaves you.”

TRYING TO LEARN FROM INJURY EVENT EXPERIENCE

The injury event led to insights that participants described, and participants provided
suggestions for new approaches to organizational procedures and training methods.
Considering the need to guide individuals (ambulance) on a construction site without an
address, it immediately became challenging, and the participants emphasized the impor-
tance of this in training, that appointing someone to lead the way could prove advanta-
geous. Furthermore, the on-site response equipment could undergo further development
to better handle severe traumatic injuries, replacing outdated equipment. The primary
aspect highlighted by the participants was the experience of being present during an
injury event.

“To analyze the worst-case scenario, if I put it that way, how do we handle it, who does what, and
that's something I take with me, that we need to plan before the worst can happen.”

DISCUSSION

This study aimed to describe the experiences of construction employees who have been
involved as layperson first aid providers in a serious workplace injury event.

The participants encountered uncertainty and challenges when attempting to recognize,
comprehend, interpret, and raise awareness of the injury event. The realization of such
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an event led to a major shift in their consciousness, and they relied on their sensory
perceptions to comprehend the situation and take appropriate actions. According to Per-
Iman et al. (2014), these challenges in recognition and understanding can be attributed to
the work environment, where sound and other distractions can impede sensory percep-
tion and affect their ability to interpret and understand.

The attempt to act and take responsibility emerged as a significant issue in our results
and is in accordance with to Sepahvand et al. (2020, 2023) that argue that bystanders
observe each other on the scene, and if they do not interpret the situation as an emer-
gency, they do not act either. Initially, the study participants experienced discomfort

and a fight-or-flight reaction, but they eventually transitioned into a desire to provide
assistance and take responsibility. It was noted that individuals reacted differently to the
situation. Some participants proactively initiated life-saving actions, while others initial-
ly observed the event without acting. We interpret this variation in responses as possible
forms of the bystander effect. According to the bystander effect, the presence of others
leads to the diffusion of responsibility, meaning that each of the individuals present does
not act because they believe someone else will offer help (Fischer et al., 2011). Our results
demonstrate that some participants can take responsibility for the situation and thus act.
We infer that when other bystanders realize that someone is taking the lead, they also
take responsibility and act, which contradicts hesitation related to the bystander effect.
This can be attributed to the close relationships that existed between the participants
and the injured individual, a conclusion also highlighted by Hal et al. (2013).

Insecurity and doubt were common feelings among the participants when caring for a
seriously injured individual with life-threatening injuries, as Hal et al. (2013) also high-
lighted in their study. One possible explanation for this uncertainty, in our view, could
be a sense of lacking the right first aid knowledge. In our study, participants provided in-
sights that align with this explanation of inadequate knowledge. They expressed uncer-
tainty about necessary actions in critical life-saving situations, such as handling severe
bleeding or an unconscious person. Our results emphasize the idea that knowledge and
experience can alleviate laypeople's fears, increase the likelihood of them taking action,
and initiating life-saving actions while waiting for an ambulance. This concept is also
supported by Kulnik et al. (2019).

Collaboration with rescue personnel began as soon as the participants dialed the emer-
gency number 112. They felt a sense of relief knowing that help was on the way. Howev-
er, their insecurity grew as they had to wait for the ambulance for an extended period.
We interpret that the wait for the ambulance encouraged the participants to cooperate
with and engage in the advice and support of the dispatcher. The participants described
this collaboration as mutual, where they could also support the dispatcher by describing
the incident and explaining the location of the injury site to facilitate the arrival of the
ambulance.

When the ambulance arrived, the participants experienced an overall sense of calm, and
they willingly handed over their responsibilities to the ambulance personnel. The partic-
ipants shared their experiences of completely trusting the ambulance and rescue services
and physically leaving the scene. The participants mentioned that the professionalism
and calm demeanor of the ambulance and rescue service personnel encouraged them to
stay and assist in ongoing rescue efforts. We posit that this collaboration requires mu-
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tual understanding from all organizations, including construction workers, dispatcher,
ambulance, and rescue services. It is especially important for professional organizations,
including ambulance services, to recognize that involved laypersons are vulnerable and
may require support.

After the injury event, participants experienced a strong desire to inquire about each
other's well-being and seek external support from the company's management team.
Some participants also began reflecting on their actions and questioning whether they
had done enough or potentially worsened the injury. We believe that this self-doubt can
be the onset of inner stress, a common feeling reported in previous studies (Brinkrolf

et al., 2021; Kulnik et al.,, 2019). The effects of these reactions extended beyond the initial
days following the injury event. Several participants shared that the event continued to
occupy their thoughts and affect them in the long term. This phenomenon is described
by Torun-Mathiesen et al. (2016) who highlight how individuals involved in critical situa-
tions outside a hospital setting can experience lasting emotional effects and may struggle
to adapt to life after the event.

Reflection over the injury event subsequently led to suggestions for new ways to orga-
nize and educate employees, as well as improve equipment to better handle traumatic
injuries, and to prepare the organization for worst-case scenarios. Through this result,
we believe that the organization can prepare for the worst by, as step 1, linking risk to an
action plan. Step 2 involves adapting training based on the organization's expected needs
and challenges, as highlighted in previous research (Lingard et al., 2001; Reason., 1998;
Salas et al., 2005). Our findings also support the need to prepare the organization for
what needs to be done after the injury event. Without psychosocial support, the risk of
long-term negative consequences for the personnel who acted as first responders in a se-
rious injury event increases our findings respond to several research reports (Goralnick
et al., 2018; Landgraf et al.,, 2019; Linderoth et al., 2021; Meller et al., 2014). Through our
result, we have been able to describe a group of personnel who were strongly affected
by having to participate in the rescue of colleagues who were injured in a serious injury
event. We believe that, through this impact, the participants have learned and gained
new experiences that we hope have strengthened their ability to have the courage to act
if they find themselves in a situation where they need to save lives.

METHODOLOGICAL CONSIDERATIONS

In qualitative research and analysis, various methods are employed to gain knowledge.
The initial steps in analyzing the collected data are similar regardless of the qualitative
method used, involving processes of sorting, and categorizing the information (Grane-
heim et al.,, 2004, 2017).

An important concept in qualitative study findings is trustworthiness, which is a sum-
mary of various aspects of credibility, reliability, and transferability (Graneheim et al.,
2017). The trustworthiness of this study was strengthened by active participation of mul-
tiple researchers in the interview process and continuous presence throughout the entire
analysis phase.
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LIMITATIONS

Regarding the transferability of the results, it is notable that the participant sample size
was small despite attempts to recruit more. According to Polit & Beck (2017), partici-
pants in studies who choose to express and reflect on their experiences can create data
saturation with a relatively small sample. After seven interviews we did not encounter
any new variation in the narrative themes. Additionally, two further interviews were
conducted, both of which yielded no new variation. It is worth noting that discussion
of, or revisiting their experiences, was expected to be sensitive for some participants,
especially regarding uncertainty surrounding rightness or wrongness of actions in the
described events. This also implies a potential risk that participants may not have fully
shared their innermost experiences and reactions to the events, which could impact on
the credibility and reliability of the findings here.

CONCLUSION

The results show the challenges for a layperson to switch from being an employee on

a construction site trying to understand when a serious injury event has occurred and
then change roles to trying to save lives. Their intervention can potentially affect the
individual both in the short and long term after the injury event. To prevent short-term
and long-term negative stress reactions, some preparation should provide benefit, for ex-
ample in terms of job-based education or training in first aid. We believe that in complex
environments and responses, such as at construction sites, there is a need for mutual
understanding between dispatcher, ambulance services, rescue services, and laypersons
to support the layperson in becoming a valuable resource to the emergency personnel in
serious workplace injury events.
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ABSTRACT

“Smell of alcohol” (SoA) is widely used as a diagnostic tool. However, assigning
SoA to a patient is entirely provider dependent and may be associated with negative
social connotations.

This paper aims to identify differences in the diagnostic application of SoA among
patients in the prehospital setting. We further investigate whether SoA impacts
patient care by evaluating transport times. To accomplish these aims, we performed
a cross-sectional study of the National Emergency Medical Services Information
Service (NEMSIS) databases for 2017-2023. SoA was established using NEMSIS’s stan-
dardized substance use evaluation metric.

In part one of our study, we analyzed the use of SoA across multiple demographic
factors including race and ethnicity, age, and gender. We found statistically signifi-
cant differences in the application of the SoA metric to non-White patients (OR 1.056,
95% CI 1.052-1.060 to 1.266, 95% CI 1.248-1.283). Similar patterns were observed in the
application of ‘Other Substance Use Suspected” to Black or African American (OR
1.217, 95% CI 1.213-1.221) and female (OR 1.133, 95% CI 1.130-1.136) patients.

In part two of our study, we observed increased transport times for patients with a
confirmed alcohol level. No increase was observed in patients with a positive SoA.
These results suggest that SoA is applied in a biased manner across demographics,
but its application does not influence patient transportation time in the prehospital
setting.

INTRODUCTION

The smell of alcohol (SoA) is an unique odor that humans are
able to distinguish (Commetto-Muniz & Abraham, 2008), and
the presence of alcohol and its metabolites is detectable on the
breath and body in 66-86% of cases of alcohol consumption
(Moskowitz, Burns, & Furguson 1999; Malhotra et al. 2013). This
distinctive odor is also widely accepted as a diagnostic tool in
hospital medicine (Walsh & Macleod, 1983; Moskowitz, Burns,
& Ferguson 1999; Shibayama & Ino, 2012; Liberatti et al, 2003),
prehospital medicine (Maine Prehospital Care Protocols, 2024),
policing (van Boekel et al, 2013), and other public service work.

Copyright © 2025 by the National EMS Management Association and the authors. This work is licensed under Creative Commons
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However, the sense of smell and one’s ability to distinguish odors is not routinely stan-
dardized or assessed, leaving room for error and inconsistency (Moskowitz, Burns, &
Ferguson 1999; Shibayama & Ino, 2012). Furthermore, previous studies found SoA may
cause implicit bias (Delker, Brown, & Hasin, 2016). This bias in turn may result in nega-
tive patient outcomes.

It is important that we analyze and discuss implicit bias in healthcare as it may impact
patient care and outcomes. Implicit bias is often a result of fast, unconscious heuris-
tic-based evaluations (Gopal et al. 2021; Marcelin et al. 2019). These evaluations in turn
are shaped by external factors, including learned experiences (Gopal et al. 2021). How-
ever, the sum of these evaluations create preferential action, which when unconsciously
applied, creates implicit bias. When the perceptions of the provider are negative toward
the patient, this implicit bias can manifest in disparate patient care decisions and quali-
ty (Marcelin et al. 2019). Mitigating implicit bias requires intent and a multi-modal ap-
proach, but the first step is uncovering and identifying unconscious biases (Marcelin et
al. 2019). This paper aims to establish whether implicit bias exists in the EMS community
through examining the application of SoA to patients, where biased application could
lead to differences in treatment (e.g. delaying or omitting a stroke assessment on a pa-
tient suspected of alcohol intoxication).

This study first evaluated patterns in the application of SoA across various demographic
factors, including race, age, and gender. Differences observed across patient subpopula-
tions represent underlying biases in the use of SoA. This study then investigated if SOA
or other indications of alcohol use may impact patient care, utilizing transportation time
as a proxy for patient management.

METHODS

Our study used the National EMS Database (NEMSIS) with data element definitions and
collection standards as established by the National Highway Traffic Safety Administra-
tion (NEMSIS v3.4, 2024). Data collected included the years 2017-2023 as these years are
in concordance with Version 3 of the National Emergency Medical Services Information
System (NEMSIS) Database with improved data metrics and quality standards. Packag-
es and functions used for data extraction and analysis are included in the supplemental
section of this report (see Appendix A).

Our team designed this study to answer two research questions: (1) Is SoA applied equi-
tably across different patient demographics? and (2) Does SoA or other alcohol or drug
use indicators impact patient management? Our team accessed the National EMS Infor-
mation System (NEMSIS) to study these questions. Each variable of the NEMSIS 3.4.0.
Data Dictionary was reviewed. The following variables were selected: ePatient.13 [patient
gender], ePatient.14 [patient race], ePatient.15 & ePatient.16 [patient age], eDisposition.20
[reason for choosing destination], and eHistory.17 [alcohol/drug use indicators]. All fields
are required for EMS clinicians to complete, and they involve either a text-box answer
(patient age) or checking a box related to the descriptors (patient gender, race, age, reason
for choosing a destination, and alcohol/drug use indicators) as expressed by the patient
and/or as determined by the clinician. A glossary of terms as well as definitions for se-
lect terms may be found in Appendix B.
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NEMSIS data files were extracted to produce .sas7bdat files, which were read using the R
software system (R Core Team, 2024). The relevant variables were extracted and matched
according to the deidentified patient identification number (PcrKey). We then categorized
our data to facilitate our model development as follows.

Race and ethnicity groups created include: (1) White; (2) Asian; (3) Black or African
American; (4) Hispanic or Latino; or (5) American Indian, Alaska Native, Native Hawai-
ian, or other Pacific Islander. Patient gender, as reported by EMS providers, was recorded
as (1) female, (2) male, or (3) unknown. Patient age was categorized by this study as: 0-20,
21-44, 45-54, 55-64, 65-74, 75-84, and 85+ years old in accordance with age categories es-
tablished by the Centers for Medicare and Medicaid Services (White, 2020), with a slight
modification account for the legal age of alcohol consumption in the United States of 21
years old. Disposition reason and EMS transport time (minutes) were extracted directly
from NEMSIS.

Two subsets of data were extracted. To address our first research question regarding the
use of the SOA metric across various demographics, data subset one - the Demographics
Subset - was created including patients with a confirmed alcohol or drug use indicator.
This indicator was recorded in standardized NEMSIS data element eHistory.17 [Alcohol/
Drug Use Indicator].

Our second data subset - designated Altered Mental Status Subset - was designed to
address our next research question: does a patient’s response to element eHistory.17
impact their care? Because patient emergency department records were not linked in the
NEMSIS database, our selection of patient outcomes was significantly limited. Our team
identified patient transportation time as an outcome variable that could strongly reflect

a responder’s feelings towards the patient (e.g. for patients with life-threatening status,
transport times were assumed to be shorter). To account for variation in transportation
time across potential chief complaints (i.e. penetrating trauma vs. generalized weakness),
our team also selected a common chief complaint of ICD-10 code R41.82 or “Change in
Mental Status, NOS [Not Otherwise Specified]”. Both emergent and non-emergent call
types were included in the analysis because the emergent vs non-emergent return deci-
sion is based on the clinician impression of the patient: that is, whether the patient meets
criteria for an emergent return based on clinical factors including SoA. It is for this rea-
son that both 911 responses and interfacility transport calls were included in the analysis
as well.

Please refer to Figure 1 for a visual representation of this data extraction process. An
ANOVA analysis was performed for the final stage of our data extraction process to
identify underlying differences in each data subset, (1) completed records with alcohol/
drug use indicator and (2) completed records with altered mental status, relative to the
overall NEMSIS dataset with completed records.

We then conducted a statistical analysis. For the Demographics Subset, we implemented
a multinomial logistic regression model to determine if any patient demographics (age,
race, or gender) were correlated with use of eHistory.17 [Alcohol or Drug Use Indica-
tors]. Any statistically significant differences in utilization patterns could suggest bias

in provider usage. For the Altered Mental Status Subset, we implemented a generalized
linear model to identify statistically significant differences in patient transportation time
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Figure 1. Visual representation of the data selection process.

across alcohol or drug use indicators when controlling for patient age, race or ethnicity,
and gender. We chose to use a generalized linear model with a Quasipoisson family
and a log link given that the distribution of EMS transportation times was a continuous
numeric outcome with a strong rightward skew (shorter transportation times were more
common than longer transportation times). Variations in these patterns by demographic
or alcohol use indicator could reflect bias on the part of the responder.

This project met the local policy requirements for ethical review by meeting exemption
criteria: NEMSIS data are de-identified to be HIPA A-compliant, and the dataset is public-
ly available. EMS providers are assumed to have entered the data factually in accordance
with their respective documentation procedures for the purposes of providing care to
their patients. The authors declare no conflicts of interest or disclosures.

RESULTS

GENERAL

262,685,635 unique EMS reports were filed with NEMSIS over the period of 2017-2023.
Application of our inclusion and exclusion criteria significantly reduced the eligible pop-
ulation for our study. For example, in 2017, approximately 3.9 million unique calls were
completed. Of these, nearly 50% were excluded on the grounds of incompletion.

DEMOGRAPHICS SUBSET

For the Demographics Subset, approximately 11 million unique patient encounters with
an alcohol or drug use indicator were recorded from 2017-2023. An ANOVA analysis
and distribution plot was generated for each year (see Appendix C for results from 2017
analysis). A multinomial logistic regression model was then implemented, with results
summarized in Figure 2 and in Appendix D and Appendix E. Each odds ratio compares
demographic categories relative to our established reference group of white males aged
21-44 years who disclose using alcohol (“alcohol use disclosed by patient”). This ref-
erence group was chosen as it is the most populous patient group studied in terms of
alcohol use descriptors. As such, other groups are considered “minority groups”.
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Figure 2: Logistic regression model data for NEMSIS 2017-2023.

Notable results include the fact that non-White patients had statistically significantly
higher odds of being reported with SoA (OR 1.056+0.004 to 1.266+0.018, all 95% CI and
p<0.0001). Additionally, the ‘Other Substance Use’ indicator was applied more frequent-
ly to Black or African American patients (OR 1.217+0.004 95%CI, p<0.0001) and female
patients (OR 1.133+0.003 95%ClI, p<0.0001).

ALTERED MENTAL STATUS SUBSET

For the Altered Mental Status Subset, approximately 7 million unique patient encounters
were recorded from 2017-2023. A summary of the characteristics for each subset popula-
tion are summarized in Appendix D. We then applied a generalized logistic regression
model to predict EMS transportation times, controlling for patient demographic factors
including age, race, and gender. Results can be found in Appendix F (below). Odds ratios
reported estimate relative differences in EMS transportation time amongst altered men-
tal status patients on the basis of alcohol or drug use when controlling for demographic
factors, with higher odds ratios denote relatively longer EMS transportation times. Re-
sults indicate that, when compared to the control group of 21-44 year old males with
reported alcohol usage, transport times were not statistically longer for minority groups.
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DISCUSSION
ANOVA ANALYSIS

Our team found statistically significant differences across key demographics, including
patient age, race or ethnicity, and gender for each data subset. When considering these
results in clinical context, however, such findings are expected.

Considering the Demographics Subset, age-related differences may be attributed to alco-
hol consumption patterns in the US population, with younger patients ages 21-44 more
likely to engage with binge drinking or other high-risk consumption practices. Hetero-
geneity also exists between races/ethnicities, with higher rates of alcohol consumption
among Hispanic patients. Existing literature has identified Hispanic White males are
most likely to develop liver cirrhosis and to be involved in motor vehicle collisions as-
sociated with alcohol, two conditions which may lead to altered mental status (Delker,
Brown, & Hasin, 2016; White, 2020; Rahimi, Elliott, & Rockey, 2013). Finally, with regard
to variation by gender, existing literature has demonstrated that on average females con-
sume approximately one third of the alcohol that men consume in a year (White, 2020).
Therefore, the presence of a difference in gender between our study population and the
general population was expected.

Considering the Altered Mental Status Subset, age differences may be attributable to
increased susceptibility for sepsis or dementia in older populations. With regards to
heterogeneity between races and ethnicities, lower rates of altered mental status were
seen amongst Asian, American Indian, Alaskan Native, Hawaiian, and Pacific Islander
populations relative to the general population. This may be a result of cultural differenc-
es in family and children involvement in elderly care. Finally, when considering gender,
higher rates of altered mental status were noted among males. This may be a result of in-
creased comorbidities and higher incidence of cerebrovascular accidents amongst males
relative to females.

These differences may affect the validity or generalizability of our study’s outcomes.
However, they reflect reasonable and expected patterns of substance use and altered
mental status in the United States.

DemoGRrAPHICS SUBSET - THE LoGIsTiIC REGRESSION MODEL

The results generated by the Logistic Regression Model for NEMSIS data 2017-2023
demonstrate that there are disparities between different demographics when it comes
to the application of alcohol use modifiers compared to a control group of 21-44 year old
white males who self-reported alcohol use.

Alcohol Level Known: All age groups 0-20, 65-74, 75-84 and 85+ years old have a higher
likelihood of alcohol level known than 21-44 year old patients (p<0.0001). The age groups
45-54 and 55-64 years old show a lower likelihood of having a known alcohol level than
that anticipated for the control group. This is logical from the perspective that alcohol
use by anyone in the age group 0-20 is considered illegal in the United States, and the
presence of police with the ability to test for alcohol level in the field is more likely for
these patients (Goldenberg, 2016). Additionally, alcohol intoxication is a differential diag-
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nosis for patients with stroke, which is more likely in the 65+ year old age range. These
patients may have undergone a toxicology screen prior to interfacility transport.

For race and ethnicity, A, AN, HI, PI (p<0.0001) are more likely than the control group
to have an alcohol level known, whereas Asian (p<0.01), Hispanic (p<0.0001), and Black/
African American (p<0.0001) patients have a lower likelihood for having a known alcohol
level than white patients. This is consistent with the literature in that people of Al, AN,
HI, PI racial and ethnic background have a higher incidence of violent crime and motor
vehicle collision associated with alcohol use than other races/ethnicities (Delker, Brown,
& Hasin, 2016). Given that this population has an alcohol poisoning rate eight times that
of White controls and that it also has the highest rate of alcohol use disorder of any of
the subpopulations studied (Kerr et al 2022), it is more likely that drivers of the Al, AN,
HI, PI racial and ethnic background involved in a motor vehicle accident or violent crime
would display probable cause for a preliminary breathalyzer analysis to establish a
known alcohol level (NHTSA 2025).

For gender, females (p<0.0001) and unknown gendered individuals (p<0.0001) are more
likely to have an alcohol level known than males. This is contrary to the literature, which
states that females have a lower overall use rate and binge rate that might lead to a po-
lice encounter than males (White, 2010). Further investigation of this phenomenon is not
possible given lack of case-specific information within the NEMSIS database.

Alcohol Paraphernalia on Scene: All age groups (p<0.0001) have a higher likelihood of
alcohol paraphernalia on scene than the control group. The increased presence of alcohol
paraphernalia with increasing age, as seen in the odds ratio, is contrary to alcohol use
patterns for age, which have been shown to decrease with age (Delker, Brown, & Hasin,
2016). A possible explanation for this is that alcohol clearance decreases with age, increas-
ing its toxicity. (Vestal et al, 1977). This might result in higher incidence of medical emer-
gencies during which paramedics would encounter the alcohol paraphernalia.

For race and ethnicity, Asian and Hispanic patients (p<0.0001) are statistically more
likely to have alcohol paraphernalia on scene than White patients, and Al, AN, HI and
PI (p<0.0001) and Black or African American (p<0.0001) patients are less likely. This is
not explained by the literature, and further investigation is not possible given NEMSIS
database lack of case-specific information.

For gender, females (p<0.0001) and unknown gendered patients (p<0.0001) are more
likely to have alcohol paraphernalia on scene than males. As above, this is contrary to
the literature (Delker, Brown, & Hasin, 2016) and further investigation is limited due to
NEMSIS case-specific de-identification within the dataset.

Smell of Alcohol: All groups except for 0-20 (p<0.0001) and 85+ (p<0.0001) year olds have
an equal or lower likelihood of SoA than the control group. This is expected as overall
alcohol use and frequency declines with age. The group 0-20 years old have a higher
likelihood of smelling like alcohol, which is supported through higher incidence of binge
drinking and overall alcohol use among college-aged individuals (Delker, Brown, & Ha-
sin, 2016). The spike for 85+ year old individuals is unexplained and requires additional
research.

International Journal of Paramedicine — Number 12, October-December, 2025



Hyde: Potential Bias in Use of “Smell of Alcohol” and Other Substance Use Descriptors

Racial and ethnic patterns identified by our analysis are not supported by the litera-
ture. While weekly drinking is reported to be highest among Hispanic patients, White
patients are more likely to binge drink than individuals from other ethnicities (Delker,
Brown, & Hasin, 2016). Our study found that all non-white race/ethnicity patients (all
p<0.0001) have higher odds of being applied the Smell of Alcohol descriptor than white
patients, which does not align with recorded alcohol use patterns (Delker, Brown, & Ha-
sin, 2016) and is not explained otherwise. Therefore, it is likely that these discrepancies
are due to provider bias.

Finally, female and unknown gendered patients are less likely to smell like alcohol as
male patients. This matches the trends highlighted in the literature.

Other Substance Use Suspected: All age groups except for 0-20 year olds (p<0.0001) have
a decreasing likelihood of suspicion of other substance use with age, and the 0-20 year
old group has a higher likelihood of suspicion. This fits with published literature, which
states that younger populations under age 26 have a higher likelihood of developing
substance use disorder compared to older populations (Lu, Lopez-Castro, & Vu, 2023),
which are reported to be at or below the same likelihood for the control group. Again,
85+ year old patients also show a higher likelihood (p<0.0001) than the control 21-44 year
old demographic, which cannot be accounted for in the literature. Further research is
warranted

What is not corroborated by the literature is the higher likelihood of Black or African
American patients (p<0.0001) to be assigned the descriptor “Other Substance Use Sus-
pected”; Black or African American patients have lower substance use disorders than
White patients (Lu, Lopez-Castro, & Vu, 2023). This would presumably result in fewer
emergency calls related to substance use requiring an ambulance for these populations.
This finding may represent a provider bias.

Another potential bias may be found in the unequal assignment of “Other Substance Use
Suspected” to female patients and unknown gendered patients, who per our results are
more likely to incur this designation (p<0.0001). Females are less likely to develop sub-
stance use disorders than males, making this discrepancy likely due to provider judg-
ment.

ALTERED MENTAL STATUS SUBSET - THE GENERALIZED LINEAR MODEL

Intercept: Perhaps the most interesting finding is that 21-44 year old white male patients
who self-disclose alcohol use have a 10-times longer transport time than other demo-
graphics (OR 11.386, 95% CI 11.347-11.425, p < 0.05). It is possible that this metric is largely
influenced by patient self-disclosure of alcohol use, as this implies a patient is (1) protect-
ing their airway, (2) breathing spontaneously, (3) speaking coherently, and (4) oriented to
the situation. However, a limitation of our study is that we do not have case-by-case data
to understand why such delays occurred.

Age demographic: It is surprising that transport times are higher in other age groups
except the 85+ demographic when compared to the 21-44 year old group. Elderly patients
tend to be less healthy than patients in the age range 21-44 years, which means that there
could be a higher number of true medical emergencies in this group when compared to
the control (Vestal et al, 1977). Additionally, pediatric patients in the age group 0-20 may
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require transportation to a dedicated pediatrics emergency room, which may prolong
transportation times. Further investigation is required.

Race and ethnicity demographic: A similar effect may also be the cause for prolonged
transport times for AN, Al, HI, PI population members, many of whom live in rural ar-
eas without immediate access to a hospital (American Indians, 2014). Statistically short-
ened transport times for other races and ethnicities may be a function of increased urban
safety-net hospital usage amongst these groups (Yearby, Clark, and Figueroa, 2022).

Gender demographic: With regards to the gender demographics, increased transport
time for female and unknown gender patients is unexpected and not easily explained;
men have a higher morbidity and mortality associated with injuries and accidents relat-
ed to alcohol consumption (Delker, Brown, & Hasin, 2016). Further research is required.

Disposition reason: Disposition reason was included in our model to adjust for alterna-
tive causes of transportation delays among patients. Intuitively, any disposition reason
other than “closest facility” would inherently have a longer expected transportation
time. Interestingly, destinations “Regional Specialty Center” and “Physician Choice”
were approximately 30% higher than other destination selections. This may be attribut-
ed to the fact that many municipalities do not possess tertiary and quaternary services.
Further research incorporating patient zip code data is needed.

Alcohol use descriptors: Controlling for all patient demographics and disposition rea-
sons, SOA did not seem to affect transport times with any statistical significance. The
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Figure 3. Violin plot of EMS transport time (minutes) vs. alcohol use indicators.
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“alcohol level known” indicator had statistically longer transport times. This is to be ex-
pected as patients must be protecting their airway and breathing adequately to complete
a portable breathalyzer test or be transported from one hospital to another, which would
indicate lack of medical emergency. Interestingly, altered mental status patients without
any indications of alcohol or drug use had increased transportation times. However, the
transport times for all alcohol use descriptors were similar, as shown in Figure 3.

CONCLUSION
GENERAL INTERPRETATION SUMMARY

Our results serve to establish that provider assignment of subjective substance use de-
scriptors to patients may be influenced by bias. While there was a statistically significant
increase in the use of the SoA indicator among non-white patients relative to white pa-
tients, the clinical significance of this is unclear given the small magnitude of the abso-
lute difference. Additional analysis of the clinical impact of these findings, as measured
by patient transportation time, demonstrated such potential bias did not affect patient
care.

AprpPLICABILITY TO EXISTING LITERATURE

Our results indicating a potential assessment bias aligns with existing literature. Indeed,
numerous sources report that people of color were less likely to experience pain assess-
ment or be treated with pain medications for traumatic injuries when compared to white
patients (Brunsen et al, 2023; Kennel et al, 2019; Crowe et al, 2023). Also, Hanchate et

al. (2016) and Pack et al. (2023) found that people of color were more likely to be trans-
ported to a safety net hospital vs white patients who were living in the same zip code.
Respectively, Brunson et al. (2023) reinforce a well-documented bias that is widespread
in medicine, namely that people of color are under-assessed and undertreated for pain in
all environments, not just in the prehospital sphere. (Brunsen et al, 2023; Dickason et al,
2015).

Our results indicating an assessment bias on the part of prehospital providers regarding
SoA and patient age add new perspective regarding prehospital provider bias, which is
less well-studied. Our findings support the idea that bias regarding SoA and patient age
does not impact patient outcomes, as measured by patient transportation time.

Our results indicating a treatment bias regarding patient gender add to existing stud-
ies examining this phenomenon. Rothrock et al (2001) describe gender disparities in the
assessment and treatment of patients with chest pain, stating that elderly women are
statistically less likely to receive aspirin or a 12-lead EKG in the field vs male controls.
Additionally, when comparing female patients to males, EMS clinicians are less likely to
correctly diagnose stroke, give epinephrine for anaphylaxis, or transport fall patients to
trauma centers (Farcas et al., 2023). Therefore, our identification of potential gender bias
in the prehospital setting adds to the greater conversation regarding gender-related bias
in provider heuristics and patient care.

LiMITATIONS

This study has several limitations. First, a large number of patients were excluded from
our study. Approximately 50% of patients had incomplete demographic variables record-
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ed. These patients were excluded as incomplete demographic variables likely indicate
incomplete or erroneous patient records. However, such incomplete data could be due

to inconsistent coding or inaccurate charting. Exclusion of these patients may also intro-
duce selection bias. Despite this limitation, millions of patients met our inclusion criteria
for altered mental status and alcohol/drug use. We felt this sample size was sufficient for
the purposes of our analysis.

A second limitation of our study is that some patient encounters could have resulted in
multiple resource activation, such as in regions where fire and ambulance resources are
dispatched simultaneously. This would lead to duplication in reporting patient status if
both agencies are recorded by NEMSIS. Our analysis did not include specifying for the
transporting agency as this data element was not available for all years of the 2017-2023
time period. However, in applicable systems, duplicate calls are a result of dispatch pro-
tocols and would likely be duplicated equally across all patients.

A third limitation of this study is that patient race and ethnicity are recorded based on
provider judgment rather than patient’s self-reported identity. NEMSIS could consider
adding a data element regarding if patient race/ethnicity is self-reported or reported by
EMS provider.

A fourth limitation is the fact that the equation of transport time to patient management
has no precedent in the literature. Indeed, Elkbuli et al (2021) contend that longer trans-
port times with aerial EMS had better outcomes for trauma patients when compared to
ground EMS, and McCoy et al (2012) showed that transport times were not associated
with increased mortality odds with penetrating traumas in ground EMS. We further
acknowledge that there are numerous confounding factors that could influence transport
time. Some confounding factors we consider include ZIP code, time of day, and other re-
sponse data. However, these are omitted from the NEMSIS database to maintain patient
confidentiality. Additionally, traditional outcomes such as patient morbidity or mortal-
ity measures were not available as patient outcomes after ED visit or hospital admission
are not currently included in the NEMSIS database. Despite these limitations, NEMSIS
database remains the best source of large-scale EMS data necessary for this caliber of
analysis. Therefore, we feel that using transport time as a proxy for patient management
quality is appropriate for the purposes of this study, but that this outcome variable may
have significant limitations.

Our study focuses on the perceived feelings of the clinician towards the patient - clini-
cal or otherwise per Hanchate et al (2016) - which results in a transport decision. We are
aware that this decision may be influenced by numerous factors, including the patient’s
wishes, system status, hospital capability, etc, but ultimately the transport decision rests
with the clinician. We account for some of this variability by including the transporta-
tion disposition reason. As such, looking at transport time is indicative of how the cli-
nician perceives the patient, which affects patient management. We can speculate as to
how management is affected, but ultimately we set out to investigate whether the feel-
ings of the clinician as influenced by their record of substance use modifiers caused dif-
ferences in transport times. We do not believe that the confounding factors listed influ-
ence our results to a great extent: the sheer number of calls that we analyze negates these
confounders as we establish a value for response time (see Figure 3) that corresponds to
the average for the US that is reported in the literature (Mell et al, 2017). Therefore, we
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assert that proxy association between transport time and patient management is appro-
priate for the purposes of this study.

A final limitation of this study is the cross-sectional, ecological nature of its design,
which does not have patient-specific or quality control metrics in place. Therefore, it is
not possible to ensure the data we include in our models is 100% accurate. We recognize
steps NEMSIS has taken to review and standardize data and appreciate the data stan-
dards implemented by this national organization. In addition, our study lacks case-spe-
cific data, preventing our team from using conclusions of this study to guide patient
care. However, our team believes this is a reasonable weakness that commonly impacts
studies of this cross-sectional design.

FUuTUuRE RECOMMENDATIONS

Building on the foundation established by this study, we find it would be of interest to
investigate if variation in use of alcohol or drug use indicators also exist in the prehos-
pital settings of other countries. Additionally, more detailed EMS datasets should be
created to allow for case-by-case analysis of patient care, allowing us to further analyze
unusual patterns in patient care discussed in this paper.
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ANALYSIS
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Ex0E_I=dicaterifloshol Cat <= if elms(Et0H_Iadicaterielistory 17 ==
ROvEOET, "ilc Ddeclcsed By Pt®, ErOM Indicaterfllcokol Cat)
Et(E_Iedicararfllcahed Cat <- if alse(Et(E_ledicarerielistery 17 ==
SREATO0RT, “Alc_Level Fzowm®, Et0H _IsdicsterSllosdsl Cat)
EtfE_Imdicatorfllcobel Cat <- 4f oles(Et08_Tndicaterfelistory 17 ==
P2117001%, "Alc Small o= Breath®, Er0H Isdicaterilicelal Cat)
Ex0R_Isdicatarilloshol Cat o= if ales(Et0H_Isdicatorielistory_I7 ==
311700, “Otker Scletazce Use Suspected®, Et0E Indicatorfilcokoel Cat)
EtlE_[edicaterflicoded Cat <- if else(Et(E_lndicwtorfeSistery 17 ==
ERLATOOTY, “Oiber_Schetascs Uee Scepected”, Et0H_Tadicatorfllechel Cat)

# Flot dlechol e Indecator

# paplof(EL0N_[ndicaier, aas (==l lcohal_Call)ls

F peos_ber()+ theme{azis.texti.@ =

# clenent fert{amgle = 50, wiust = 6.5, hjust =
F i

# Clean up Aleohal Oae Ieadicator

EviE_Isdicuter Fisal = EolE_Isdicster(, of*Periey”,
"ilookal Cat*hl

¥ ELH Indieator Final=

F Bl Indicsier Finalfadiilter(ilcohal_Cail="Nona*}

ra(Et0E_Iadicatar)

fij Alcobol and altered mestal siates primary symptom code

Prisacy Syspioas <- read_ses("C:/sers/FC/Docsmeats/Tntads lssce/ B0/ {actperprisarysyspien . saaTiedat "}
Prizsry SysptoasiDisgeoeis Cat o "Oiier/Nose®
Primary Syeptomsifisgmosis Cat <- 1f_else(Primary Syeptomsfelitwation O3 ==
"FI0.17, "Aic_Lbess met imtex®, Prisary SysprosstDisgmcads Cat)
Prisary SysproasiDisgecsis Cat <= §f_else(Prisary SyaptoasieSitsatica (0 ==
"FUO.10%, "Alc_lvess pot imtox®, Pri=ery SyeptossiCisgeesis Cat)
Prizary_SyspresaiDisgessis Cat <- §f_slas(Prieary_SyspiossfeSiteation (9 =
"FUO. 1Y, "Rlc_Miees_with_fsvox', Priescy_SysptoasiDisgecsis Cat)
Primary SyeptossiDisgronds Cat €= 1f_slse(Primsry Syaptomsfefituation (9 ==
"FI0.1207, "Alc_bvess with_iztox®, Primary SyeproosiDisgecais Cat)
Frisary_SyeptoasiDisgeesis_Cat < if_slee(Pricary_SyeptossfeSituation 09 =
FI0.129%, "Llc_dbese with iztox®, Prisary Sysprossifiageesis Cat)

Prizsry_Syeptecsilisgmesis_Cat < f_elas(Pricary_Syaptessfelitoatice 09 ==
FI0.EE®, f"dlc Dep with dztox®, Primsry Syeptoasibisgnosis Cat)
Prisary SyspressiDisgecais Cat <~ £f slse(Prieary SyspteossbeSiteaticn (9 =
TI0.25", "Alc_Dep_with withdrawal®, F:l.q_ﬁw:mlhiwh_hﬂ
Prisary EZysptossilisgeosis Cat <~ if_else(Prisary Sysptossfelitwation (9 ==
FIO. 07, "Llc Dep withk withdrawel®, Prisary SysptessiDiageesis Cat)
Prizsry SyeproasiDisgeoseis Cat <= 0f slss(Prieury SyeprossfeSiteatice 0F ==
FlOo2E1®, “hlc [ep with withdrawal®, Prissry SysptossiDisgecais_Cat)
Prisary Sysprossiliagesais Cat <- §f_slse(Prisary SysprossfeSitmatios (9 ==
*FI0.25F", "Alc Dep with withdrawal®, ijmmmlwu_ml

Prizary SysptossiDisgemosis Cat <- if elaws(Primary SyaptossfeSitmatics (9 ==
"FIO.F", "ilc Ues", Primary SyegroasdDisgecsis Cat)
Primary Syeptoasilisgronix Cat <= {f_slss(Priesry Syaptoasfelituatica (3 ==
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*FI0.92%, "Alc_Des_with_istex®, Prisacy Speproesilisgecsis Cat)
Prisary Symptossibiagrosis Cat <= 1f_slse(Priesry Syaptomsfelfitmatica 08 ==
SFRO.E0T, "ale Use with i=tex®, Priescy_SyepteoesiCispessds Catl
Prisary SymptoasiDiageesis Cat <= Ui _else(Priescy Spmptoasfedituatica 09 ==
FuooEeet, "Ll Uee_ itk dztox®, Primsry Syeptessibisgmosis Cat)
Prizary SysptossiDisgeosis Cat < if_slss(Prisary SysptoasieSituation (9 =
"FIO.E2", “"Ale_Use®, Prisary SyeptoseiDisgsceis Cut)
Prisary Zyeptoasifisgmosis Cat €~ if else(Primary Syaptomsfefitmation (3 ==
"E4Ll.E2T, "RitMsztalStaree®, Prieacy SysptoasiDisgmesds_Cxt)

¥ Floi Prisary Speptoms
# goplot(Prisary Syepioss, ses(zeldagnosia_Cat) )+
¥ gaas bar{)

¥ Cleen Fp Primary Speptoms

Prizary_ Sz _Fizal <- F‘rllir;_ﬁ'_l#tdﬂ:[. el "Peray”,
*Diagmcuin Cat™)]

relPrisury_Symptoss)

T) Seocedary symplams

Seccndary Smptons <- Tead_sasl"CiNeers PO Docment s Tatafel eoce 20N factporaddi t csa leypton . sas Thda,

Eecondary Syeptomsibiageomis Cat <= “Other Soce®

Serosdary SveptcesiDiageeais Cat <- §f slss(Seccsdary SyeptessfeSitantion 10 =
"F10.1%, "ilc_Abepe_pot_imtox®. Secondary SysptomsiDisgecsis Cat)

Secondary H]'qrhﬂullhlgtll: Gat <~ §f slse(Secondary SyeptossfeSitmticon 10 ==
"FAO.80%, "Rl lbiss mat istox", Seccodary SysprossdDisgeoads Cat)

m_m;mm:pui:_m o= §f_slaa(Tecondary SyspromelaSitention 10 ==
"Fro.az, CAlc_bvese_with imtox®. Secondary SysptoesiDisgseais Cat)

_SysprossiDiageeads Cat <- 8f_slse(Seccadary SyspressfeSitmticn 10 ==

"FI0. 130", "Lle Abeiae with isted™, M]’_wwu_ﬂiﬂ

Secondary _Sysptossiiiageesis Cat <= if sles{Secondary SysptossieSitwmtion 10 ==
"FI0. 129", "Ale Moese with iztos®, Seotsdary SysproesiDiapeesis Cat)

Becondary Symptomsiiiagnesds Cat «= 1f _slse(Secondary Syaptomsiefitmtion 10 ==
"FIO.ZEST, "Alc Dep with istew®, Secoadary SysproasiDisgecads Cat)
Secondary_SyeptomsiDiageesis_Cat < if_else(Secoadary_SpaptossieSitamtioa_10 =
FI0.ET, "Blc_Dep with withdraval®, Zeccadary SysptossiDiagmesis Cat)
Elu:e-hrj Entﬂullnlpull Gat <- §f_slse(Secondary SymptossieSiteticom_I0 ==
0. g, 1e Pan with withdrawal®, m_ﬁﬂlﬂlﬂllﬂhll_ﬂnﬁ
Simlthqj]qmm:pﬂll_ht o= §f_slse{Seccadary Symptomsfelitmtion 10 ==
FRO.EaET, "Ll Den with wivkdrawal®, Seeesdary SysetesgiDisgeeyis Cat)
Secondary_Sreptossiliageosis_Cat < §f _slos(Jscondary_Syaptomsieditwmation 10 ==
"Fu0.2%e=, "Alc Dep with withdrawal®, Secoxdary Symptoesiiiagecsis Cat)

mmmnﬂuh Cat < §f slse(Seccndary Syaprcesiadivaaticn 10 =
Fu0.E, Ciic Um, Secondary Syeptomsiitiagnosis Cat)

Secondary | $mtmltlhpn|=lt cat <~ 8f _slze(Secondary SyspromsfeSiveaticon 10 ==
"FRO.BRY, "Ale Use_with igtss®, Ssesadiry SyspreastDisgecsis_Cat)

Slca-ilq_!]'n;l‘r.mlluml:'m = §f_slps(Secondary SraptoasieSituation 10 ==
"Flo.Ea0", "Alc Ups with izton®, Secondary SysptossiDiagecais Cat)

Seccadary SraproesiDisgesis Cat <- 5f_sles(Seccadary SraptossleSiteation 10 =
Fi0 9", "hic Deps with i=tox®. Secondary SyeptossiDisgeosis Cat)
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Seccadary_Sreproasilisgeoais_Car < §f_sles(Tecondary Sreptomsiaditmtion 10 =
Fuh.ERt, fhlc_Uee®; Becondary Syaptoasibisgmcais Cat)

Secondaty SyepteesiDiageesds Cat <- 81 sles(Ssrosdary SysprossfeSitwntics 10 ==
"BALER", "AlteemtalStates®, Secosdary SysprossiDisgmosis_Cat)

¥ Flot Primary Sysptosa
# goplot (Secendery_Syspioss, aee (s=0Hognonia_Cat))s
¥ geos bar(}

¥ Clegn [p Prisary Syspioms

Secondary Sx_Fimal - Seccsdary Sympioms(, cf*Porfey®,
*Dingrmeain_Cat*]]

re(Sacndary_Syaptosd)

) Cutoome: teanspest times

Coap ELeaeats < Dedd_sab( "0 R TO Tty TS D eaon I0IE e bl vaea e el T ",
ol _select = ci{Periey, M‘I’mn

B {Comp Elements)

Coap Elemsats ©01
drop_sa (EMSTrassportTimeMin)

¥ Flaot EXS Transport Qises
¥ goplol(Comp_Elemenis, ges (z=EMGTransporiTisafindi ¢
# geom histogram(}

F Flean up Tranapord ifimes
Trazs _Time Fimal <~ Comp Flemeats(, <f‘Fcrifey®, *EMETrassportTinediz*}]
re(Conp_Elsmexta)

9) Final dataset merge

Fizal Dataset < mergelige Fizad, Bace Fizel, by = “Poieg*)
Fizal Dataset <- ssrge(Fizal Dareset, Gezdsr Fizal,
by = "Forfey*)
Fizal Dataset <- merge(Fimal Dataset, Dispo Fizal,
by = "Perey™)
Fizal Dataset ¢ serge(Fizal Dataset, Et0H_Indicater Fizal,
by = *Poriey®)
Fizal Detaset <- merge(Fizal Dateset, Prieary 5x Fizal,
by = "Peckey®)
Fizal_Dataset <- merge(Fimal Dataset, Secomdary Sr_Fimal,
BF = "Perer”)
Fizal Dataset <- merge(Fisal Dataset, Trazs Time Fizal,

by = *Perey®)

Altered_Memtal Statws ©- Fizal Dataset 000
tilter(Bilageesin Cat.x == “AltMentalStatus® | Dageesis Cat.y ==
"RlteentalSrates™)

ilcobol Ztates < Pizal Dataset 131
Eiltar(ilcehal Car 1= "Eoaa®)
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# goplot{dliered Meniol Stoius, ses{z=(Magrosis_Cal.x,
F fill=fleakal_Cat))+ geas Barfatats"spuni®,

# pemidvonepesidion_dodgall)e thome fazis. lesl.z =

# glesent_texifangle = 50, wiust = 0.8, hjusi=r})}

¥ Anous enalpsid fo see 1f thare 48 eny

¥ difference in patient desographice aroap all

F EENSIS paldients sho [} heave aliered menial

F ptalus a8 & chief casplaint or 2F Baed &

F differant chief cosplatat (mof AMSS.

Fizal PatasetSiltered Mestal Staves bisary < if_sles{Fizal DatasetiDiagseais Cat.x ==
“LitsectalsStares”, 1., 00

Fizal Patasstilltersd Maatal States bissry <= if_slse(Fizal DatasetiBDiageeadis Cat.y ==
"LltMpmtalStates®, 1, Fimal Datesetflltered Mestal States bimary)

ca_vay_LOV_LMS agpe <- sov(Altered Meatal_Statss_biswry -
Ags_Cat, data = Pizal Dataset)

semmary (ome_vay_LOV_AMS age)

cob_vay LV IMS race <- acvilltered Mestal States bizery -
Race Becoded, data = Fizal Dataset)

memmary (ome_way LOV_AME race)

can_war LV _IMS gesder < asvilluered_Mestal Stats hisery -
Gemder_Cat, data = Fimal Dataset)

wemmary (ome way L0V AME gesder)

¥ dnova cnalyeis to see if there 10 sny

# difference in paitent desogrsphics arong

¥ gliered sental status palients oho [} hawe gn

¥ gleakol or drug sae indicefor end 2 Bawe o

¥ gleobol or drug wse dndiceior.

Fizal Ewrmsstidieokal Cot bizary < 8f slse(Fizal Datsseriliects] Cat ==
"Eaae", 0, 1)

ome_way Aic_age <- soviAlcobol Cat bimary - dge Cat,
dats = Fizal_Datasat)

ezzsary(one_way_Llc_agel

oot _way_Lc_race ¢ sovi{klcobol Cat bimaty = BEece Eecoded,
dats = Fizal Datasst]

ssary | one_way_Llc_race)

ome_way Mo gender <- sov(licobol Cat bimary - Gesder Cat,
datay = Fizal Dataset)

FsaTT (oae_waT_Ll:_geader)

¥ Sanity teat
Fizal Datasetillcobol Cat_bizary < Fisal Datasetfhlcobol Cat_bisary ==
1
prplotiFizal Dataset, ses(lgs Cat)) & pec= btar(ess(fill = LKlcokal Cat bisary))
Erplet(Fisal Owtspst, ses(Rsce_Recsded)) + gecm bar(ees(fil]l = Lleshsl Cat Bisary))
prplot(Fimal Dataset. aes(Gemder Catl)) = geon_bar(aes(fill = Llcobol Cat_bimaryl)
# The p-value shows how likely it £3 that the F
¥ palue calculatad from fhe feal evuld hane
¥ occurred qf fhe null bypothesis of no
# difference asong group means were frue. 4 low
F p-paled theraford indicales that (Rard 18 &
F ptatisttcelly significant difference between
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¥ the dwo populsiions on Lhe besis of the
# aleokol/drug use indicator sardables.

# File resrilten for ssch yass af dads
write_coviFinal Dataset, “20E3_Ceseral .cav”)
write_cov{litered Mestal Statms, “5E3 LMSSsheat.cav)
write_covilleshol Stavas, "2073_LlcSehest.cav”)

F Load in cleansd datsagts:
duta 2007 _Lle < pesd_cav("2017_AlcSehsat.cov”, ool _saed = TEDED
dvta 2017 _ARS <= read_cev( 2017 _ISSohest.cer®, ool _names = TRUE)
data 2007 Lictysar <- “2047"
data_M0I7_LRSEyear < "2017"
dta 2018 _Alc <= resd_cew("2018_LlcBchest.cor®. ool _mases = TRIE)
date P18 _ARS <- resd_cev("2018_ ASEubset.cev®, ool miess = TRUE)
data 0128 _Alelyenr < "2008°
data_ 2018 _AMEEyear <= "201E°
data_2019_Ac <~ read_cor("2005_LcSvheat. cov®, col _mases = TRIE)
data 2019 AR < read cav("200F _LMSDubest. v, ool _sases = TREE)
data 2018 _Alclyear <= "201%°
data 3019 _AMEEyear <- "2018°
data 2020 Ll < pesd_cow( 2000 LlcSebest.cav", ool s = TRAE)
data 2000 NS <= read cpw( 2000 LEchest.cev”, ol _mases = TRIE)
data 2090 Alctyear < “2000°
data_ 2000 _AMSiyear < "2000°
data 2021 _Ale < read_cev("2021_AlcScbest.cev®, ool _mames = TRUE)
data 20021 NS - read cpw(®2001 Erhest.cav®, ol pames = TRIE)
date 3021 Alefysar <= "2001°
data_ 2021 AMSEyear <= "2021°
data 2008 Ac < read cow("2007 AlcSohest.cov”, col mames = TRIE)
data 2000 LIRS <~ pead cpv(2000 AMSScheat.cav”, ol _zased = TROE)
data 2022 Alckyear < 200"
data 200 AREfyear <= "0
data 2073 Lc < read_cov("2003_LlcSehest.cov”, col passg = TRUE)
divta 202N ANS <= read cawl 2003 AMZTEchest.cev®, ool _zases = TRUED
data_ 2021 Mchyear < “20E3"
data 2033 ARSEyear <- "2003°

data_combised_Alc <= rhisd(data_2017_Alc, data 2018 Alc,
data 2009 _Ale, data 2000 Alec, data 2001 _Alc, data 2032 Alc,

data 2023 _Llc)
write_cevidata_combimsd Ae, 2017 _to 2003 Combimed Llc.csv®)

data_combimed A5 - rhisd(data 2017 _AMS, data 2018 _IMS,
dana 01 _ANE, data D000 AMS, dats 200l AME, data @0id NS,

data 20028 _LME)
write_covidata conbined IS, *70017 to 7003 Comhimesd INS cav)

¥ Nodels for the year Cosbimed dleohol dats

# subsel Dafs Setup sith reference ranges

data combinsd Me <= read.cav("2017 to 2005 Comtimed Ale.cav®)
data ceahised €= robd. car(*2017 _To 2003 Combimad LME. cmv®)
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mabel <- cf"lge Cat”,"Race Becoded®,"Gesdar Cat”,"Disps_ Ressos Becoded”, "Llcobol Cat®)

data_combimed Alc(,mames] <- Llppl]'{d.lta._ﬂddnﬂ_ut{.l-] . lactor)

dpta_combingd Aleflps Cat<- releval (data cosbizsd Lleoflps Cat, rafs "21-84°)
data_ceabised_Alciiae_RBecodedi-al relevel{dita_coabioed Llcilice Becoded, ref= “White")

data_combized AlciSeader Cat<- relsvel({data_combimed_AlciSemder Cat, ref= "Mals®)
data_cosbimed AlciDisps Reason Becodedc- relevel(data_cosbized LiciDispo Beapos Becodsd, ref = “Clomest
data_ccabioed Alcihlcchbel Cat<- ralevelidata_csabised Mclhleobol Cat, pef="Lls Disclossd By Fr®)

FiNpdel 1: are dessgraphics sesocisted with cartals slcobel pes labal

Aleshol Label Bias Model<- ssltizoalllssbol Cat - Ige Cat + Bace_Recoded = Geoder_Cat, date=data_combim
betas. Alcokol<- conf(Alcokol_Label Bias_Fodel)

. Acokolc- rowsd{sxp(batas. Alcobal) , 3D

IR Rleakal

CI.0%. Alcobolc- ressdienplooatizt{llcobol Label Bias Model)),3)

CI.O0R.Abooial

Wfodela for dhe pegr JGIT ARS dole rubsetl

Mlets Setup with refarence ranges

data_cosbined Al nases] < lappividata cosbized AMZ[.zazes] |, factor)

data_combimsd AMEELpe Catc- relevel (data combdmed AMEELgs Cat, ref= "21-447)
data_cosbimd IMSiZace Recodeli- relevel(dats cosbized IMESRace Becoded, ref= "Whits®)

dute_eoabined AMSiCendsr Cat<- relevel(data cosbized MS{Ceeder Cat, ref= “Fals")
data_combined AMIDdspa Reason_Eecodedc= relevel(data_coabised AMEIDispo_Reascn Reccded, ref = "Closest
data_coabissd AMGEAlcobol Catd- ralsavel(dsta_coshissed AMSELIcobal Cat, rafs®Llc Disclossd By Pr)
#flodel 2. iF alcobol use label asocisced wich differest outcose (EMS cracsport tise) comtralling for

Trasepert_Tiss Medel < gla(EMSTrassportTimeMis - Lge Cat +
Eace Becoded * Gemder Cat * Dispo Beason Eecoded «
Aeokal Cat, data = data combimsd 1MS, family = qmsipsissea(lizk = "log™))
# Poiadon fesily dided as iranspord lis€ 1§ &
F “couni® verisble
Betas.Tramsport <~ coaf (Trasspert Time Model)
8. Trassport <- rossdlesp(Betas. Trassport), 3}
CI.Traseport <= roesd(exploonfist.defaalt (Traseport Time Model)),
mn

Duipat . Trasspert < chisd((R. Traseport, CI.Traseport)
tpat . Trasaport

myTars < c("lge Cat", "Eace Becosded”, "Geader Cat”,
*Diepo_Besscn Beccded", "BETrazsportTissiic®,
“Licokal Cat™)

out¥ars < cf"ige Cat®, "Hace Eeccsded®, "Gesder Cat®,
"Dispo_Reapca Recoded"; “Aloobol_Cat®)

tablel-overall < CreateTablelowivars = nyVars, date = date_cosbdmed Alc,
factorfars = catVars)
prizcivatlal svarall)

table? alooksl strat <- CreateTablelms{vars = my¥ars,
sirats = "Rleskal Cat®, data = dSata coabdoed Lic,
factarVars = cat¥ars)

prizti{table? aloobol sirat)
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Z_Cosbized < sussary(llcobel Lavel Biss Modal)fccefficieats/wessary (Alocheol Label Eins Model)fstaadurd
p.Cosbimed <~ {1 - pmnormiate{z Cosbimed), O, 1)) *

-
PoCemhazed

£_Coabissd <~ sssmary(Trasspert_Tise_Madel)focefficieats/ sesary(Traasport_Tiss_Model) dstasdard. arrors
p.lombized <= (i - poormfabs{z Combimed), , 1)) »

2
pCombined

we==ary (Trassport_Tiss_Model)

F gyplot for S04 - dge snd Gender

data_swheet S04 LS <~ sobeet(data_combimed Alc, Llcobol Cat ==
Al Saall s Breatk®)

data_sabeet_Z00_1G < soheet(data_swbest S04 LG, Gender_Cat ==
*Fale” | Geoder Cat = “Female®)

P! < grplotidats sebest S00 AG, seaix = as.factor(lge Catll),
fill = an. factar(lge_Cat)) = geom_bac() + facet_wrapl-Geader_Cat) +
ecale_color_breweripalette = “Hd8z") & scale fill brewer(paletts = “RdEu") -
Ll.m{:iyﬂ.?unim = ey

it

¥ pgplot for S04 = Gender and Roce

duta_sehset S0 G2 <- sebset(data_oosbimed Alc, Alcokol Cat ==
“Lic el o Sreatd)

data_sebest S0A GR <- sobest(dats sebpet S0A GR, Gasder [at ==
"Male® | Gesder_Cat = *Fomale®)

ﬁ <- geplotideta_sebast S0L OB, sl = ax.factor(Rece Recodsdl),
(il = am.factor(Race_Recodsd)) * geom_bar() «
focwt_wrap(-Gendar_Cat) + mcals color brewar(palstts = *RiSu) +
wcale fi11_boeveripalatie = "RdBc") = thessllegead poaitics = "scsa")

¥ goplot for GSDE
duta_swbest OSUS AC <- websat{data_coshimsd Alc, Llpokal Cat =e
"Ikt _Sutatazoe Ues Suapected")
data_sabeet 0302 AG <= sebost(data_scbeet S0L, Geader Cat =
"Hale® | Gender Cat == "Famale®)
F2 4- gpletldata_sstaet 0505 MG, asalz = as. factorilpe Catd),
fill = as.fector(ige_Cat)) = geom_bar() = facet_wrap(-Gender_Cat) *
mcals color brevar(paietts = "HdS=") & seale fi101 brever{paletts = "Bdiat)
thame{lagend peaitios = "paas™)

)

¥ ggplet for GSUE

data_seboet Q505 L0 <- sebaet{data_cosbdeed dic, Alcobol Cat ==
b ] 2 o R E_Ef.'l;rﬂl.t‘.‘:l

data_sebeet 0308 _1G o= robeet (data_schest Z0L, Age ! =
*0-20" | Age_Cat == *Z1-44" | Lge_Cat == "45-54° |
pe_Cat == "Ei-64° | Mg Cat = "55-T4" | Lpe Cat ==
TE=B4" | Age Ot == “ESs")
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5 < grpletidata_ssbeet DEUF LG, aesfx = an factor(Race Recodsd)),
fiil = an.factor(Bace Becoded)) & gecam tar() =
[lm_ﬂl]!{-lﬂ_l:.l.‘l.:l + peale_colar_brewer(paletis = "EdEut) =
scale i1l boewer(palette = “Bdfc®) » these|legecd.position = “oose®) »
scale y contizsesa(trazs = *logid®)

ps.

# ggplol for trgnspori fise

P2 <= grplotidata_cosbined AMS. ass(x = Klcobol Cat,
7 = BETrassportTimedin)) + geon_vislizplet(owtlier.colour = “red®) =
theme (logend. poaition = "sese”) + scule y_costiveoss(trase = "Loghl®)
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APPENDIX B. GLOSSARY AND DICTIONARY OF TERMS

Grouping Descriptor Definition (Based on Definitions Listed in Extended
Data Definitions NEMSIS v3.5.0)
eHistory.17 N/A Alcohol & Drug Use Indicators
Situations where this option is applicable:
The patient (or the EMS crew) identified that the use of drugs
eHistory.17 None Reported or alcohol were unrelated to the patient’s condition;
There was no apparent alcohol or drug use; or,
Patient denied the use/misuse of drugs or alcohol.
Patient was unable to confirm or deny drug or alcohol use for
any reason (e.g., unconsciousness, lan%uage barrier, or other
eHistory.17 Unable to Complete physical impairment/barrier). This value would also be aﬁ-
propriate if there was not enough patient contact or no other
indicators are present to determine.
: Alcohol Containers/Paraphernalia |Refers to any material/object used in the intake of alcohol into
eHistory.17
at scene the human body.
Any material/object used in manufacturing, producing, pro-
eHistory.17 Drug Paraphernalia at Scene cessing, preparing, injecting, ingesting, inhaling, or otherwise
introducing into the human body or misuse of a substance.
By written, verbal, or motor action (e.g., head nod), patient
. . . admitted to consuming alcohol or being under the influence
eHistory.17 Patient Admits to Alcohol Use of alcohol. Patient does not have to meet any legal standard of
intoxication for this purpose.
By written, verbal, or motor action (e.g., head nod), patient
. . . admitted to injecting, ingesting, inhaling, or being under the
eHistory.17 Patient Admits to Drug Use influence of drugs. Patient does not have to meet any legal
standard of intoxication for this purpose.
o . | Third-party report of drug or alcohol use based on a diagnos-
eHistory.17 Positive Level Known from Hospi- tic source (e.g., breathalyzer, blood, urine, field narcotic test,
tal or Law Enforcement . . ]z .
field sobriety test, or other patient record).
: EMS clinician observation of an alcohol-like odor coming
eHistory.17 Smell of Alcohol on Breath from the patient
EMS clinician observation of signs or symptoms of suspected
. drug use.
eHistory.17 Other Drug Use Suspected This value would also be appropriate if the patient’s condition
improved after administration of an opioid antagonist.
ePatient.13 N/A Patient Gender
ePatient.13 Female Patient Gender recorded as female.
ePatient.13 Male Patient Gender recorded as male.
ePatient.13 Unknown Patient Gender not identified by EMS clinician
ePatient.14 N/A Patient Race
American Indian, Alaska Native, |A person having oriéins in any of the original peoples of
ePatient.14 Hawaiian Islander, Pacific Islander | North, Central, and South America and who maintains tribal
(AI, AN, HI, PI) affiliation or community attachment.
A person having origins in any of the original peoples of the
ePatient.14 Asian Far East, Southeast Asia, or the Indian subcontinent including
) Cambodia, China, India, Japan, Korea, Malaysia, Pakistan, the
Philippine Islands, Thailand, and Vietnam.
A person having origins in any of the black racial groups of
ePatient.14 Black or African American Africa. Terms such as “Haitian” or “Negro” can be used in
addition to “Black or African American.”
A person of Cuban, Mexican, Puerto Rican, South or Central
ePatient.14 Hispanic or Latino American, or other Spanish culture or origin, regardless of
) P race. The term “Spanish origin” can be used in addition to
“Hispanic or Latino.”
cPatient.14 White A person having origins in any of the original peoples of
) Europe, the Middle East, or North Africa.
ePatient.15 N/A Patient Age (value)
ePatient.16 N/A Patient Age (units)
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APPENDIX C. 2017 ANOVA SUBSET COMPARISON AND SUMMARY STATISTICS

Variable F-Value Degrees of Freedom p-value
Subset 1: Alcohol or Drug Use Indicator
Age 14345 6 <2e-16
Race and ethnicity 1422 4 <2e-16
Gender 11068 2 <2e-16
Subset 2: Altered Mental Status
Age 246.3 6 <2e-16
Race and ethnicity 161.2 4 <2e-16
Gender 8269 2 <2e-16

Note: Similar patterns observed for 2018-2023 populations.
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APPENDIX D. STUDY POPULATION CHARACTERISTICS (2017-2023)

Categorical Percentage Categorical Percentage
Count Count
Subset 1: Alcohol or Drug Use Subset 2: Altered Mental

Indicator Status

Total 14,459,186 [ 100 9,396,991 [ 100
Age (years)
0-20 797,935 5.5 479,641 5.1
21-44 6,552,786 45.3 1,901,035 20.2
45-54 2,559,280 17.7 911,592 9.7
55-64 2,748,599 19.0 1,399,276 14.9
65-74 1,240,249 8.6 1,682,331 179
75-84 396,363 2.7 1,696,399 18.1
85+ 163,974 1.1 1,326,717 14.1
Race & Ethnicity
o oy maskan Native, Hawai- | 560,053 39 214,792 23
Asian 152,626 1.1 163,365 1.7
Black or African American 3,035,693 21.0 1,792,571 19.1
Hispanic 1,715,586 119 836,517 8.9
White 8,995,198 62.2 6,389,746 68.0
Gender
Female 4,826,610 334 4,996,180 53.2
Male 9,615,847 66.5 4,387,143 46.7
Unknown 16,729 0.1 13,668 0.1
Disposition Reason
Closest Facility 7,051,664 48.8 4,116,069 53.2
Patient Choice 4,363,249 30.2 1,783,771 19.0
Protocol 1,074,700 74 687,042 7.3
Regional Specialty Center 569,640 3.9 590,449 6.3
Family Choice 397908 2.8 937,792 10.0
Other 154,508 1.1 246,762 2.6
EMS Transport Time in Minutes
Transport Time in Mins (SD) [14.66 [ 16.06 [ 16.88 [19.01
Alcohol Categorization

Alcohol Disclosed by Patient 5,944,108 41.1 541,437 5.8
Alcohol Level Known 478,465 3.3 66,648 0.7
Alcohol Paraphernalia on Scene 1,168,535 8.1 221,994 24
Smell of Alcohol 2,503,663 17.3 385,886 4.1
No Alcohol Disclosed - - 7,604,556 809
Other substance Use Suspected 4,364,415 30.2 576,470 6.1

Table D-1: Study population characteristics for demographic and altered mental status subsets.
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Alcohol Use Descriptors

Alcohol Alcohol Level | Alcohol Para- Smell of Al- Other Sub-
Disclosed by Known phernalia On cohol stance Use

Patient Scene Suspected

Total 5,944,108 478 465 1,168,535 2,503,663 4,364,415
Age (years), n (%)
0-20 226,268 (3.8) 34,355 (7.2) 45,329 (39) 112,682 (4.5) 379,301 (8.7)
21-44 2,423,094 (40.8) | 194,326 (40.6) 418,850 (35.8) 1,025,944 (41.0) 2,490,572 (57.1)
45-54 1,150,208 (19.4) | 70,540 (14.7) 223,082 (19.1) 483,243 (19.3) 632,207 (14.5)
55-64 1,338,139 (22.5) 71,923 (15.0) 284,116 (24.3) 555,805 (22.2) | 498,616 (11.4)
65-74 595,634 (10.0) 49920 (10.4) 141,014 (12.1) 238,535 (9.5) 215,146 (4.9)
75-84 166,844 2.8) 35,888 (7.5) 41,077 (3.5) 64,764 (2.6) 87,790 (2.0)
85+ 43921 (0.7) 21,513 (4.5) 15,067 (1.3) 22,690 (0.9) 60,783 (1.4)
Race & Ethnicity, 7 (%)
American Indian, Alas-
kan Native, Hawaiian, or |267,520 (4.5) 23,743 (5.0) 49,054 (4.2) 129914 (5.2) 89,852 (2.1)
Pacific Islander
Asian 61,595 (1.0) 5,269 (1.1) 13,238 (1.1) 31,617 (1.3) 40907 (0.9)
Black or African Amer- 11 178 008 19.8)  [86,263 (18.0) 212,886 (182)  |500,724 20.0)  |1,057812 (24.2)
Hispanic 715,730 (12.0) 43,636 (9.1) 145,073 (12.4) 348,654 (13.9) 462,493 (10.6)
White 3,721,255 (62.6) | 319,554 (66.8) 748,284 (64.0) 1,492,754 (59.6)  |2,713,351 (62.2)
Gender, n (%)
Female 1,893,710 (31.9) | 193,378 (40.4) 383,063 (32.8) 756,042 (30.2) 1,600,417 (36.7)
Male 4,044,416 (68.0) | 284,287 (59.4) 784,192 (67.1) 1,745,337 (69.7)  |2,757,615 (63.2)
Unknown 5982 (0.1) 800 (0.2) 1,280 (0.1) 2,284 (0.1) 6,383 (0.1)
Disposition Reason, n (%)
Closest Facility 2,843,450 (47.8) | 179,512 (37.5) 612,063 (52.4) 1,250,603 (50.0) | 2,166,036 (49.5)
Patient Choice 1,956,101 (32.9) 69,790 (14.6) 322,571 (27.6) 733,540 (29.3) 1,281,257 (29.4)
Protocol 441,115 (74) 24,373 (5.1) 87,873 (7.5) 209,286 (8.4) 312,053 (7.1)
Egﬁgfr‘al Specialty 224,294 (3.8) 56,937 (11.9) 38,144 (3.3) 109,999 (4.4) 140,266 (3.2)
Family Choice 132,191 (2.2) 8,703 (1.8) 46,362 (4.0) 68,745 (2.7) 141,907 (3.3)
Other 350,702 (5.9) 139,233 (29.1) 60,764 (5.2) 139,191 (5.2) 327,331 (7.5)
EMS Transportation Time, Mean (SD)

E%Se“ansporta“"“ 14.48 (15.51) 28.33 (33.25) 13.16 (12.14) 13.37 (13.25) 14.53 (15.54)

Table D-2. Study population characteristics, stratified by descriptor of alcohol use.
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APPENDIX E. LOGISTIC REGRESSION MODEL DATA FOR NEMSIS 2017-2023 BY ALCO-

HOL USE DESCRIPTOR

Alcohol Use Descriptors (Relative to Alcohol Disclosed by Patient)

Alcohol Level Alcohol Parapher- Smell of Alcohol Other Substance
Known nalia On Scene Use Suspected
Intercept 0.076 [0.076,0.077]*** 0.171 [0.170, 0.172]*** 0.410 [0.409, 0.A411]*** 1.022 [1.019, 1.024]***
Age, years (OR [95%CI]) - Relative to 21-44 years-old population
0-20 1.854 [1.831, 1.877*** |1.145 [1.133, 1.157]*** 1.177 [1.169, 1.186]*** 1.630 [1.621,1.639]***
45-54 0.763 [0.756, 0.770]*** | 1.128 [1.122, 1.135]*** 1.000 [0.996, 1.004] 0.527 [0.526, 0.529]***
55-64 0.670 [0.664, 0.676]*** | 1.243 [1.237, 1.250]***  |0.998 [0.994, 1.002]***  ]0.349 [0.348, 0.351]***
65-74 1.031 [1.020,1.041]*** 1.382 [1.373, 1.391]***  10.971 [0.966, 0.976]*** 10.335 [0.334 ,0.337]***
75-84 2.537 [2.506, 2.569*** | 1.420 [1.404, 1.436]*** ]0.959 [0.950, 0.968]*** | 0.485 [0.481, 0.489]***
85+ 5.597 [5.502, 5.694]*** | 1.963 [1.926, 2.000*** | 1.287 [1.266, 1.308]*** | 1.267 [1.251,1.283]***
Race & Ethnicity (OR [95%CI]) - Relative to White race and ethnicity
American In_dian,
ﬁﬁﬁ?&fiﬁ“{%ﬂm 1115 [1.100, 1131]** | 0.964 [0.955, 0974]***  |1.205 [1.196, 1.213]*** | 0.403 [0.400,0.406]***
Islander
Asian 0.955 [0.928, 0.983]* 1.118 [1.097, 1.140]*** 1.266 [1.248, 1.283]*** |0.745 [0.736, 0.755]***
ilifekﬁ‘;’;ﬁfma“ 0.931[0.924, 0.939]** 0916 [0.911, 0.921]***  |1.056 [1.052,1.060]**  |1.217 [1.213, 1.221]***
Hispanic 0.745 [0.737, 0.753]*** 1.075 [1.068, 1.081*** | 1.196 [1.191,1.202]*** 0.737 [0.734, 0.740]***
Gender (OR [95%CI]) - Relative to male gender

Female 1.304 [1.296, 1.312]*** | 1.046 [1.041, 1.050]*** 10.929 [0.926, 0.932]*** | 1.133 [1.130, 1.136]***
Unknown 1.757 [1.631, 1.892]*** 1.131 [1.064, 1.201]*** 0.869 [0.828, 0.912]*** |1.325 [1.278, 1.374]***

*p <0.01, ** p < 0.001, *** p < 0.0001
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APPENDIX F. GENERALIZED LINEAR MODEL FOR EMS TRANSPORT TIME OF AL-
TERED MENTAL STATUS PATIENTS FOR NEMSIS 2017-2023

Odds Ratio 95% Confidence Interval
(Intercept) 11.386 [11.347,11.425]*
Patient age - Relative to 21-44 years-old population
Age 0-20 1.217 [1.213,1.220]*
Age 45-54 1.032 [1.029,1.034]*
Age 55-64 1.052 [1.049,1.054]*
Age 65-74 1.042 [1.039,1.044]*
Age 75-84 1.004 [1.002,1.007*
Age 85+ 0913 [0.911,0916]*
Patient Race & Ethnicity - Relative to White race and ethnicity
American Indian, Alaskan Native, Hawaiian, or Pacific Islander 1.034 [1.029,1.038]*
Asian 0.832 [0.827,0.836]*
Black or African American 0.853 [0.851,0.854]*
Hispanic 0.881 [0.878,0.883]*
Gender - Relative to Male gender
Female 0.991 [0.990,0.992]*
Unknown 1.118 [1.101,1.134]*
Disposition - Relative to Closest Facility
Diversion 1.629 [1.616,1.642]*
Family Choice 1432 [1.428,1.435]*
Insurance 1.932 [1.909,1.9371*
Law Enforcement 1.323 [1.311,1.335]*
Medical Direction 1.589 [1.579,1.599]*
Other 1.829 [1.822,1.835]*
Patient choice 1.257 [1.255,1.260]*
Physician choice 2.158 [2.153,2.163]*
Protocol 1.199 [1.195,1.202]*
Regional Specialty 2122 [2.117,2.127]*
Alcohol Use Descriptor - Relative to Alcohol Disclosed by Patient
Alcohol Level Known 1.552 [1.541,1.562]*
Alcohol Paraphernalia 0.968 [0.962,0.974]*
Smell of Alcohol 0.936 [0.931,0.940]*
None 1.194 [1.190,1.198]*
Substance Use Suspected 1.001 [0.996,1.005]
*p <2e-16

International Journal of Paramedicine — Number 12, October-December, 2025



Paramedicine

p International Journal of

Published by the National EMS Management Association (USA)

NATIONAL

MANAGEMENT
ASSOCIATION

RESEARCH REPORTS

ASSESSING PARAMEDICS' PERSPECTIVES ON AN
EMERGENCY DEPARTMENT VIRTUAL OBSERVATION UNIT
FALL PREVENTION PROGRAM

Grace Wang, MS, MPH'; Kalpana N. Shankar, MD, MSC, MS?; Anita Chary, MD, PhD?3; Kei Ouchi,
MD, MPH?; Emily M. Hayden, MD'; Shan W. Liu, MD, SD*

Author Affiliations: 1. Department of Emergency Medicine, Massachusetts General Hospital, Boston, MA, USA; 2. Department of
Emergency Medicine, Brigham and Women's Hospital, Boston, MA, USA; 3. Department of Emergency Medicine, Baylor College of

Medicine, Houston, TX, USA.

Recommended Citation: Wang, G., Shankar, K., Chary, A., Ouchi, K., Hayden, E., & Liu, S. (2025). Assessing paramedics' perspectives
on an emergency department virtual observation unit fall prevention program. International Journal of Paramedicine. (12). 100-114.
https://doi.org/10.56068/EWFW9489. Retrieved from https://internationaljournalofparamedicine.com/index.php/ijop/article/view/3372

Keywords: falls, geriatric, paramedics,
telehealth, emergency medical services,
EMS, paramedicine

Disclosures: Ouchi reports a consulting
relationship with the virtual reality
company Jolly Good, Inc. Hayden
reports and affiliation with CRICO-Risk
Management Foundation.

Funding: This work was funded by the
Stepping Strong Foundation

Received: March 28, 2025
Revised.: July 23, 2025
Accepted: August 17, 2025
Published: October 8, 2025

*Corresponding Author: sliul @mgh.harvard.

edu

Abstract

Introduction: Falls are the leading cause of fatal and nonfatal injury for older adults. We
created the Emergency Department Virtual Observation Unit (EDVOU) to provide
observation level care for older ED patients in their homes and better assess their fall
risks. Mobile integrated health (MIH) paramedics visited patients” homes where they
conducted a multicomponent fall evaluation and facilitated an emergency medicine
telemedicine consult. We aimed to understand paramedics” experiences in our ED-
VOU Fall Program.

Methods: We conducted a qualitative study through semi-structured interviews of
EDVOU Fall prevention paramedics to determine how comfortable they were with
implementing the EDVOU fall program. Interviews were transcribed, independently
reviewed by multiple team members, and subsequently coded into themes.

Results: Fifteen of thirty-six (42%) paramedics were interviewed. Three main themes
emerged: 1) learning new skills otherwise not included in paramedic training, 2)
having unique perspectives and interactions with patients in the home environment
where most other clinicians do not have insight, and 3) being more integrated in a
team to play a bigger role in patient care.

Discussion: MIH paramedics had an overwhelmingly positive experience with the
program. Paramedics felt they played a pivotal role in fall prevention, as the program
allowed them to learn more skills, form and share unique relationships and clinical
perspectives given their role, and feel more valued as part of a patient team/care con-
tinuum. Paramedics” unique role of entering the home to provide medical care are an
untapped resource in preventative care, particularly as part of a virtual fall program.

INTRODUCTION

Falls are the leading cause of fatal and nonfatal injury as well as
injury-related death for adults 65 years or older, with approxi-
mately 1 in every 4 older adults reporting a fall every year and
around half being recurrent falls (Akyol, 2007; “Centers for Dis-
ease Control and Prevention, National Center for Injury Preven-
tion and Control,” n.d.; R. Kakara et al., 2023; R. S. Kakara et al.,,
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2024). Furthermore, older adults have the highest risk of serious injury or death following
a fall(Falls, n.d.). Of the estimated 2.4 million Emergency Department (ED) visits and
>700,000 hospitalizations from injury mechanisms among adults 65 years old, uninten-
tional falls accounted for 91.8% of incidences(Moreland & Lee, 2021). Despite the fre-
quency of falls and ample ED opportunities to prevent their recurrence, fall risk is rarely
assessed in the ED (Davenport, Alazemi, et al., 2020; Tirrell et al., 2015). A study found
that physicians and advanced practice providers felt they lacked adequate time in the ED
to assess for fall risks due to limited resources and ED crowding (Davenport, Cameron,
et al., 2020).

Telehealth/Mobile Integrated Health (MIH) programs present an emerging option for
assessment of fall risks (Jiang et al., 2025). We created the ED Virtual Observation Unit
(EDVOU) in January 2022 to provide observation level care for ED patients in their
homes (Harper et al., 2021; Hayden et al., 2024). Within the EDVOU program, a pilot falls
prevention program was created to better assess and manage fall risks for older patients.
A crucial aspect of the fall program was the MIH paramedic visits. During these visits
to the patients” homes, which happened one day after ED visit and took on average 30-40
minutes, they conducted a home safety evaluation, a medication safety evaluation, and
the Timed Up and Go (TUG) Test, a common functional test to determine fall risk (Jones
et al.,, 2024).

In recent years, there has been a movement towards involving paramedics and/or
Emergency Medical Service (EMS) personnel in healthcare, particularly in preventative
services (Creating New EMS Education Standards, n.d.). The Community Health Assess-
ment Program through Emergency Medical Services (CHAP-EMS) study found that EMS
personnel successfully provided diabetes and cardiovascular health prevention through
a weekly program (Agarwal et al., 2016). Given the untapped resource and potential ben-
efits of paramedics being on scene to see patients in their homes, Speier et. al performed
a literature review on the effectiveness of EMS’s involvement in fall prevention (Speier

et al., 2024). They found mixed to successful results for EMS’s role in assessing and refer-
ring patients who had fallen or were at risk for falling. They also identified two studies
in the United States that established a Community Paramedicine/Mobile Integrated
Health (CP/MIH) program, both of which saw a significant decrease in falls and fall-re-
lated 911 calls (Camp et al., 2024; Quatman-Yates et al., 2022).

However, there is scant literature documenting paramedics’ perspectives and experienc-
es being involved in fall risk prevention programs, particularly a VOU Falls program. To
date, only one study has investigated paramedics” experiences assisting older adults with
falls and found that their experiences were mostly positive, aside from a lack of services
and situations that required complex decision-making (Watkins et al., 2024). Yet, there is
still little literature looking into paramedics” perspectives on being the central provider
in a fall prevention program that includes an in-person MIH visit and ED telemedicine
consult.

Given the gap in literature on MIH paramedics’ perspectives on their central role in an
EDVOU Fall Prevention program, our study objective was to better understand their
experience. We specifically sought to understand their viewpoint, particularly in per-
forming the multicomponent fall evaluation, to improve this program as well as other
potential MIH programs.
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METHODS
StupYy DESIGN

We conducted a qualitative observational case study by interviewing paramedics in-
volved in the pilot EDVOU Fall prevention program. Details of the EDVOU Fall preven-
tion program have been published elsewhere (Jones et al., 2024). In brief, we implement-
ed a pilot EDVOU Falls prevention program in July of 2022 at a tertiary academic ED
with 120,000 annual visits and approximately 25% geriatric volume in the Northeast. The
study was designed and conducted using the Consolidated Criteria for Reporting Qual-
itative Research (COREQ) criteria (Choo et al,, 2015; Dossett et al., 2021; Ranney et al.,
2015).

SUBJECT SELECTION/ENROLLMENT

All paramedics who staffed the EDVOU/MIH program were included and invited to be
a part of this study, which was approved by MGB IRB and deemed exempt. All para-
medics were emailed at least three times with invitations to participate in the study.
Interviews were held in February and March of 2024.

DAtA COLLECTION

We designed a semi-structured interview guide (Supplement) to determine how com-
fortable paramedics were with conducting the home safety evaluation, medication safety
evaluation, and TUG test. We invited all 36 paramedics affiliated with the EDVOU to
participate in interviews and conducted interviews until we reached thematic saturation.
Trained female research assistant AEJ, BS and GW, MS/MPH, medical student conducted
and recorded interviews on Zooms or Teams, which were transcribed via a transcription
program TranscribeMe! All identifiable information was removed prior to any analyses.

ANALYSIS

Several transcripts were independently reviewed by multiple team members, and sub-
sequently one coded the rest after an agreed upon code list. Each co-investigator inde-
pendently generated codes using an inductive approach, which were then coalesced us-
ing qualitative research methods based on grounded theory. Team members (SWL (MD),
AE]J (BS), GW (MS/MPH), KS(MD)) met to discuss common themes generated using the
codes. Data analysis occurred in tandem with data collection. Recruitment ended when
thematic saturation was reached.

RESULTS

Fifteen paramedics were interviewed. Responses to semi-structured questions can be
seen in Table 1. Three overarching themes emerged from our interviews and are as
follows: 1) learning new skills otherwise not included in paramedic training, 2) having
unique perspectives and interactions with patients in the home environment where most
other clinicians do not have insight, and 3) being more integrated in a team to play a big-
ger role in the care of patients. Quotes from participants can be seen in Table 1.
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THEME 1: LEARNING NEW SKILLS OTHERWISE NOT INCLUDED IN PARAMEDIC TRAINING

Interviewees expressed great interest and excitement in learning new skills and high
levels of comfort in practicing new skills and the program itself. Specifically, paramedics
appreciated learning how to perform the home safety evaluation, medication safety eval-
uation and TUG Test, tasks not included in their general paramedic training:

“It’s the pinnacle of my career as a paramedic where I get to literally work at the highest end of my
scope of practice.” [UI 15]

Once paramedics had obtained program training as part of the EDVOU Falls program,
paramedics felt comfortable performing such evaluations. A majority of paramedics
mentioned “using validated measures such as the TUG test or any other sort of fall as-
sessment... that’s not part of paramedic training, but I would say it was really easy” [UI
2] and being “fairly comfortable... have done it a few times. It’s kind of become a second
nature thing to me and my career.” [UI 12] Overall, continuous learning and skill expan-
sion increased paramedic satisfaction.

But in EMS specifically, you're there only after someone calls you specifically and something bad
happens, which is either the fall or you go somewhere for another medical emergency and you real-
ize that there is a further fall risk there. And usually we don't have the time or the bandwidth of the
resources to discuss fall mitigation in that instance.

U110
Learning and So like this is where we now kind of have this new role of a Community paramedic where that is the
using new intent is to go in and almost prevent these falls from potentially even taking place.

skills/role Ul 15

So I mean, we're getting specialized training and we kind of gfet to work a little bit outside of our reg-
ular protocols and scope of practice, which is nice... So it really does force you to actually still wanna
learn and still wanna do a deep dive into medicine like you actually have to know what medicines
our pre hospital.

Ul 15

Comfort with [It's kind of become a second nature thing to me and my career just generally when I walk into a
fall program home, I kind of start looking for hazards and stuff anyways, so I'm fairly comfortable with that.

and elements |UI 12

EMS has more access to patients' houses than I think anybody because you do have those patients
that don't qualify for VNA or don't have the services or don't need the services. So you see EMS [sees]
these residents more than any[one]. So they're the ones that are helping, and they're the ones that are
seeing the situation. So I think out of most people in the medical community, they see it more than
anything.

Ul 4

First on scene [Ithink that there's a unique perspective that EMS providers have because we see the patients in their
and ability to home and the things that are around their home and kind of supports they may or may not have. So I
see paﬁents in think that that's unique to EMS.

their home Uulé6

Uh, sure, I think, uh, we kind of have a unique perspective where we often are in the patients home.
So we can really see trip hazards. You know how their housing is set up. You know where they keep
various items like for a daily living and that sort of stuff. Uh, so I think we have a unique experience
where we can kind of be the eyes on a situation that can hopefully help. You know, get geriatric pa-
tients set up for success and to help prevent falls in the future.

UI'12

Table 1: Sample responses from paramedics by themes
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Ability to
hear patients’
perspectives

So I think that they would listen to the provider if they're in the emergency room proper. But when
they get home, they're like, ‘Meh.

Ul1l

There's been a good amount of buy-in from the patients that I've worked with that they think it's
great. They might not fully understand it either. I think that they just sometimes hear you know that
we'll come to their house and try to work with them at home. And that's what they understand. Fam-
ily members, I think, are really appreciative of it, though. I think that they really enjoy that aspect so
that they don't have to go anywhere.

Ul 6

You know, it might just be brushed over slightly during the intake or the patient might, in the mo-
ment, say, "Yeah, that's fine." Say they're sitting in the ER. They say, "Yeah, check. I agree. I understand
they're going to do this with my meds. I agree. And then you get home." And then they go, "No, I
didn't agree to that." Or no one told me what they're saying. So it's one of those things where you
know we're trying to do it properly, but we're also trying to avoid unnecessary conflict and accommo-
date patients.

Ul7

Everyone's saying they love not hearing call bells and you know everything else. The demented
patient two doors down. The last time they were in the hospital, they listened to scream for 10 days
straight.

Ul7

You know, so they're just trying to maintain some sort of control over their over their own personal
freedoms in, you know that that that, that can be a tough a tough hurdle, you know, a tough. We're
doing this in their best interests and they may understand that, but at some IEoint, you know, every-
body wants to have control over their own personal being in, you know, it's hard to accept that it, you
know, when you get to be in that age group.

UI1l

Some patients are initially hesitant, and it feels like a little intrusive, having us like, come into their
homes and stuff, but the vast majority, once they've been in the program for a day or so, they much
prefer it to being in a hospital. And I think most patients overall have a better outcome like you know
medically and honestly, umm, like emotionally I think they really invest themselves. So I think a lot
of patients really enjoy it.

Ul'12

Excuse me, I have yet to come across a patient who does not at least appreciate the idea of it. I think
there's some patients who, like I said, might not understand and I don't wanna use the word intru-
sive, but just ﬁow? We come to the home. I think that that is probably one of the biggest turnoffs I've
seen and felt from patients as they're just like how many more are you coming todaﬁf? When they are
approached in the hospital, thely may not get a full picture of what the program looks like because
again, at that 1}()oin’c we are just like up against the clock to like, hey, is this what you wanna do? ...
Ohh so I think we're obviously doing a really good thing and I think a majority I would say 99.3 per-
cent of patients are over the moon about the program and the services they receive from it.

Ul 15

Forming
unique rela-
tionships and
interactions
with patients

I get so much positive feedback from patients about it. I mean, I've worked pre-hospital for years, and
I very rarely get complimented by patients for what we do. But since doing VOU, it's all positive feed-
back from all the patients. They love it. They love being able to be home and be treated there.

Ul 3

That one's hard to pinpoint because I had a lot of good experiences. You can give a few if you can't
pinpoint one, or? Honestly, it's just building these relationsh}ps with patients. You know They wel-
come you into their home and they want to make you breakfast. And you know there was one family
that I was going to see for three days in a row, and his wife would send me off with a snack. Like I
wouldn't sit down and you know because we were still wearing masks at the time. So she would send
me you know say our goodbyes, and she always sent me with a snack and water, so. That's so nice.

Ul 5

And therefore we're in their space for a lot longer. I joke with my staff that there is no such thing as a
home game at home hospital every amount of care we provide is an away game because we're on the
we're on the patient's turf. And so everything we do is in their space. And so it's up to us to respect
their space. But in doing so, we get to build these connections with ]people. Who would you know
who would know not have that opportunity? Otherwise, who would not have the opportunity to be
heard to be, you know, felt to be listened to in the, you know, medicalized and sterilized hospital en-
vironment. And I think that that's been an experience that I've had more than once in my experience
and an experience that a number of my paramedic team has, you know, referenced to me that how
special that feels.

Ul 16

Table 1 (continued): Sample responses from paramedics by themes
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I mean, like I said, the one woman who just kind of threw a bunch of little white ones together, and
they were like very varying different medications that were very intense to %roup together, like to
just kind of take as a, "Oh, well, I think it's that one.” So like I said, though, I had recommended to the
doctor. Could we try to get her a V&A service or something to help her or like a blister pack from her

pharmacy?
Playing a Ul3
bigger role I think you know as a paramedic for a very long time, there's been so many times where you know

in the care of [ you recognize the problem. You know what the patient needs, and you still have to bring them to the
patients Kospital ecause youre limited as to what you can provide them. And to be able to see them in their
home, work with a physician to you know get a proper diagnosis and a treatment plan and leave
them in their home, to me, is like that is like the ]l:;est part of my job is like because I think people do
better when they are at home. And if we can bring medicine to them, you know I think outcomes are

just better for that
Ul9
Paramedics
being more So when I go in and introduce myself as paramedic, they understand, but then they actually see what

valued by oth- | we do and they're impressed by the amount of stuff that MIH brings to the table.
er members of | UT 11
the care team

Table 1 (continued): Sample responses from paramedics by themes

THEME 2: HAVING UNIQUE PERSPECTIVES AND INTERACTIONS WITH PATIENTS IN THE HOME ENVIRONMENT
WHERE MOST OTHER CLINICIANS DO NOT HAVE INSIGHT

All paramedics discussed having unique perspectives and interactions with patients
given their role as EMS. As they are the first to be on the scene, MIH paramedics have
the advantage of seeing patients in their home setting where most other clinicians do not
have insight, which highlights the significance of this fall prevention program. Paramed-
ics spoke highly of their unique position of being able to see patients, noting that

“it's one thing to have a patient go into an ER and have a doctor say, ‘alright, take 40 Lasix,” it’s
another thing to make sure that that 40 Lasix got filled... [or] make sure that they have food in
their refrigerator.” [UI 4]

This highlights the importance of home medication safety evaluation, which is the home
safety portion of the EDVOU Falls evaluation program.

Paramedics also mentioned being able to

“tell if their homes are safe for them pre-hospital with the VOU program... assessing the homes
and seeing if there’s any trip hazards and fixing them as we can or [linking] the patients with the
people that they need to help them make their homes safe.” [UI 5]

Finally, paramedics mentioned being the “eyes on a situation that can hopefully help...
[and] get geriatric patients set up for success and to help prevent falls in the future.” [UI
12]

As the ones directly interacting with patients in their home, paramedics also expressed
the importance of being able to hear directly from patients regarding their experiences.
According to the paramedics interviewed in the study, the program has been well re-
ceived by patients who have “really enjoyed having us meet them halfway...were grate-
ful to be home,” [UI 6] “saying they love not hearing call bells and you know everything
else,” [UI 7] and “really enjoy it.” [UI 12] Paramedics have also found that older patients

“managed to learn from the information... stuck a little bit better when they were in their home as

opposed to in the hospital... they can kind of focus and they have a more familiar environment.”
[ur el
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When asked about positive experiences, most paramedics mentioned their appreciation
of forming unique relationships and interactions with patients. One paramedic men-
tioned having “worked pre-hospital for years and very rarely get compliments by pa-
tients for what [they] do, but since doing VOU, it’s all from all the patients.” [UI 3] One
shared that patients “welcome you into their home, and they want to make you break-
fast...and she always sent me with a snack and water, so that’s so nice.” [UI 5] Another
shared that after several visits, a patient

“would open up a little more, a little more, and a little more about his frustration with the health-
care system. I shared with him some of my own personal stories. We got to become more or less
friends, and he had a little brighter outlook. I genuinely think that we made an impact on each
other. Those types of relationships don’t typically get to happen in the same way in hospital
medicine... and through home hospital is, there’s just a different feel. So those are the experiences
that I think are really, really valuable when we’re talking about patient-centered medicine from the
hospital.” [UI 13]

Many paramedics feel that through this program, they have been able to play a bigger
role in the care of their patients. A paramedic recalled recognizing that a particular
patient did not have a safe medication system and “recommended to the doctor, ‘could
we try to get her a VNA service or something to help her or like a blister pack from her
pharmacy?” [UI 3] One paramedic shared his/her frustrations with the broken system
where paramedics

“show up, and they have to take them to the hospital... why can’t I just give them 100 of Lasix and
just sit here with them for a half hour and just see how they go.. and see how things turn out? ...
So I think that’s where the VOU's niche kind of plays a role in it.” [UI 4]

Another commented that this program allows them “to be able to see them in their
home, work with a physician to... get a proper diagnosis and a treatment plan and leave
them in their home, to me, is like that is like the best part of my job.” [UI 9]

THEME 3: BEING MORE INTEGRATED IN A TEAM TO PLAY A BIGGER ROLE IN THE CARE OF PATIENTS

With the VOU program, paramedics felt more integrated, respected, and valued by other
care team members. One mentioned certain pre-existing challenges, especially that

“we’re not really regarded as healthcare professionals... The public still sees us as the ambulance
driver, so they don't always take what you know we say to them as you know pertinent. I think
with the mobile integrated health role, when you're affiliated with a hospital and you have team
members that are nurses and doctors ... [and] physical therapists and occupational therapists that
we have as resources, I think our credibility elevates a little bit and we probably have more pull
when we do our home hospital visits.” [UI 9]

One paramedic mentioned that now, “when I go in and introduce myself as a paramedic,
they understand, but then they actually see what we do and they're impressed by the
amount of stuff that MIH brings to the table.” [UI 11] A paramedic concluded that

“as EMS prehospital medicine continues to evolve where we are now starting to actually be viewed
as part of the patient care continuum. I think what we see is prehospital providers is starting to
actually be valued where we can sit.” [UI 15]
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DISCUSSION

We found that MIH paramedics in the EDVOU Falls prevention program had an over-
whelmingly positive experience with the program. The paramedics felt they played a
pivotal role in fall prevention, as the program allowed them to learn more skills, form
and share unique relationships and clinical perspectives given their role, and feel more
valued as part of a patient team/care continuum. This study is one of few to look at the
perspectives and experiences of MIH paramedics involved in a geriatric fall prevention
program. The findings indicate clinically pertinent roles that they provide for older
adults to prevent future falls at their homes.

The EDVOU Fall program involved extra training for paramedics on skills and responsi-
bilities not normally included in paramedic training. More programs seem to be utilizing
MIH paramedics and thus expanding their skill sets. A program created in rural New
York consisted of a unique collaboration between the Department of Health, the Office
for the Aging (OFA), Tri-County Family Medicine, and the University of Rochester who
recognized a need for additional EMS training and created an EMS training program

on various aging programs, such as trauma and falls (Shah et al., 2010). Quatman-Yates
et. al also created and looked into a community paramedic program’s optimization of
Community centered Fall Intervention Team (Community-FIT), a fall prevention delivery
system (Quatman-Yates et al., 2022). Another study in the UK also conducted a cluster
randomized study comparing intervention paramedics to control paramedics with the
former having received training on older adult falls (Snooks et al., 2017). All agreed that
paramedics needed additional training to play a key role in preventing falls and comple-
ment our study’s findings that our MIH paramedics appreciate expanding their skill set.

Our study also highlighted the unique perspective EMS brings to patient care, especially
in the MIH programs. Traditionally viewed as first responders to primarily traumatic
and medical emergencies, EMS’ roles and responsibilities have evolved to include assess-
ment, referral, education, and communication as a result of the aging population (van
Vuuren et al., 2021). Community paramedics programs have been found to positively im-
pact the health of older patients as well as the health system. Paramedics have the unique
advantage of interacting with patients in their homes, allowing them to be advocates,
mediate between the healthcare system and community, as well as “identify people with
risk factors, and opportunities to provide information, brief interventions and [direct]
people to locally provided services.” (Schofield & McClean, 2022) Torres et. al highlight
that “despite the wide range of vital and highly skilled services that EMS clinicians
provide, their contributions are often unknown to, or misunderstood and not acknowl-
edged by, other health care professionals” (“How to Better Value EMS Clinicians as Key
Care Team Members,” 2022). Yet, there is a movement towards including EMS in multi-
disciplinary efforts in fall prevention programs, which has yielded mostly positive and
some mixed results (Agarwal et al., 2016; Camp et al., 2024; Creating New EMS Education
Standards, n.d,; Quatman-Yates et al., 2022; Speier et al., 2024).

An overwhelming number of paramedics interviewed in this study expressed excite-
ment and gratitude for the EDVOU program. Many of them mentioned that prior to the
program, their responsibilities, role, and expertise had been misunderstood and under-
valued, which parallels findings from another study regarding paramedics” perceptions
of another VOU program (Jung et al., 2023). Yet, through the program, they felt very
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supported by other members of the program administrative team, much more valued
amongst other healthcare providers in the care of their patients, and part of a team
where their roles and expertise were highlighted and understood. When interviewed,
paramedics in community paramedicine programs enjoyed being able to help patients in
a way that differed from traditional EMS roles, building rapport with patients, ensuring
a sense of community in which there is improvement in patients” health and well-being,
and being able to witness positive outcomes first-hand (Paramalingam et al., 2024). In
particular, paramedics felt that collaboration with providers and different services led
to improved career satisfaction, and they felt respected and part of a valued healthcare
team. This collaboration provided better coordinated care and showcased paramedics’
clinical skills beyond that of transport and ambulance-driving to other healthcare pro-
fessions.”

EMS have the potential to be utilized in unique ways and provide more services than
their traditional roles, especially in the role of preventative services (Agarwal et al., 2016;
Creating New EMS Education Standards, n.d; Jiang et al., 2025). A literature review
done by Bonner et. al highlighted multiple studies that demonstrated a positive impact
on recurrent falls, independence due to activities of daily living and patients” wellbeing
when paramedics were involved in referring older adult falls patients to fall-prevention
programs (Bonner et al.,, 2021). A national retrospective cross-sectional study concluded
that there is potential for development of community paramedic services and referrals to
community intervention programs to provide EMS clinicians with more tools and infor-
mation on older adult falls (Joiner et al., 2023). A study found that the implementation

of Stopping Elderly Accidents, Deaths, and Injuries (STEADI) fall prevention program
through EMS services turned out to be effective and cost-saving for addressing older
adults’ fall prevention (Camp et al., 2024). These imply that we are currently underuti-
lizing potentially valuable paramedic workforce who can be trained to execute certain
clinical tasks well, including those pertaining to older patients at-risk for falls.

Our study seems to imply that programs like our EDVOU are appealing to paramedics
as it allows them to expand their skill set, highlights their unique experiences and per-
spectives in the healthcare continuum, and allows them to feel that they are being better
integrated in their patients’ care team. This implies that expanding programs such as
the EDVOU Fall program and other geriatric-centric programs could improve care of
older patients at a higher level. This type of hybrid program that utilizes in person MIH
paramedics along with a telemedicine consult could be a way of incorporating the best of
both worlds. Our findings are important as paramedics play an integral role in the pro-
vision of healthcare and including their perspective on how they can contribute to pa-
tient care is important to inform health policy, patient care and/or systems improvement,
especially when contemplating innovative, efficient program design.

LIMITATIONS

One limitation to this study is potential for social desirability bias among interviewed
paramedics. All paramedics were invited to be interviewed, and it is quite possible the
views of those who consented and participated differed from those who did not. There
also could have been bias in the patients who consented to participating in the EDVOU
Falls program, which could have influenced paramedics” experiences. Furthermore, we
limited our interviews to paramedics already participating in the EDVOU Falls program;
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results may not reflect all paramedics. Lastly, due to the small sample size and study
conduction through an MIH, findings may not be generalizable to other study settings
and locations. We acknowledge that including the perspective of multi-stakeholders
could have offered a more comprehensive viewpoint and actionable items; however, we
were limited by limited RA time/resources. Nevertheless, this is the first study that
described the potential for MIH involvement for fall prevention at home. Future studies
should include the viewpoints of other stakeholders.

CONCLUSION

Paramedics with their unique role of entering the home to provide medical care are an
untapped resource and can potentially play a pivotal role in preventative care, partic-
ularly in fall prevention in older patients. In this study, paramedics reported a positive
experience working in an EDVOU fall program given they learned new skills on fall pre-
vention, developed unique relationships with and perspectives of patients, and felt more
part of the patient care continuum. Paramedics have a unique viewpoint of patients’
living environments, and future fall prevention programs should consider this as part of
their strategy.
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SUPPLEMENT 1: CONSOLIDATED CRITERIA FOR REPORTING QUALITATIVE STUD-
IES (COREQ): 32-ITEM CHECKLIST

Developed from:

Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research
(COREQ): a 32-item checklist for interviews and focus groups. International Journal for
Quality in Health Care. 2007. Volume 19, Number 6: pp. 349 — 357

No. Item

Guide Questions/Description

[ Reported on Page #

Domain 1: Research Team an

d Reflexivity

Personal Characteristics

1. Interviewer/
facilitator

Which author/s conducted the interview or
focus group?

6. Trained research assistants (AE], BS and GW,
MS/MPH) conducted and recorded interviews
on Zooms or Teams

2. Credentials

What were the researcher’s credentials? E.g.
PhD, MD

6. Trained research assistants (AE], BS and GW,
MS/MPH) conducted and recorded interviews
on Zooms or Teams

3. Occupation

What was their occupation at the time of the
study?

6. Research Assistant and Medical student

4. Gender

Was the researcher male or female?

6. Both are female

5. Experience
and training

What experience or training did the researcher
have?

6. Experience with performing and analyzing
qualitative interviews

Relationship with participants

6. Relationship
established

Was a relationship established prior to study
commencement?

6. No, the interviewers had no prior relation-
ships prior to the study

7. Participant
knowledge of
the interviewer

What did the participants know about the
researcher? e.g. personal goals, reasons for doing
the research

6. Participants did not know about the research
other than that we sought their perspective on
the program and their experience

8. Interviewer
characteristics

What characteristics were reported about the
interviewer/facilitator? e.g. Bias, assumptions,
reasons and interests in the research topic

6. Research interests in EDVOU Fall Prevention
Program.

Domain 2: Study De

sign

Theoretical framework

9. Methodolog-
ical orientation
and Theory

What methodological orientation was stated to
underpin the study? e.g. grounded theory, dis-
course analysis, etilmography, phenomenology,
content analysis

6. Grounded theory

Participant selection

10. Sampling

How were participants selected? e?. purposive,
convenience, consecutive, snowbal

6. We attempted to interview all MIH paramed-
ics.

11. Method of
approach

How were participants apflyroached? e.g. face-to-
face, telephone, mail, emai

6. We emailed all MIH paramedics.

12. Sample size

How many participants were in the study?

7. Fifteen

13. Non-partici-
pation

How many people refused to participate or
dropped out? Reasons?

7.21 did not participate

Setting

14. Setting of
data collection

Where was the data collected? e.g. home, clinic,
workplace

6. Via Zoom or Teams

15. Presence of
non-participants

Was anyone else present besides the participants
and researchers?

6. No

16. Description
of sample

What are the important characteristics of the
sample? e.g. demographic data, date

7. Interviews were held from February to March
of 2024

Data collection

17. Interview
guide

Were questions, prompts, guides provided by
the authors? Was it pilot tested?

6. Added as supplement

18. Repeat inter-
views

Were repeat interviews carried out? If yes, how
many?

7. None

19. Audio/visual
recording

Did the research use audio or visual recording
to collect the data?

6. Zoom/Teams
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No. Item

Guide Questions/Description

Reported on Page #

20. Field notes

Were field notes made during and/or after the
interview or focus group?

6. No

21. Duration

What was the duration of the interviews or focus
group?

6. Interviews ranged from 26 to 42 minutes.

22. Data satura-
tion

Was data saturation discussed?

6. We conducted interviews until data saturation

23. Transcripts

Were transc%pts returned to participants for N
. o
returned comment and/or correction?
Domain 3: Analysis and Findings
Data analysis
24. Number of | .., many data coders coded the data? 6. Four

data coders

25. Description
of the coding
tree

Did authors provide a description of the coding
tree?

6. Yes. Please see Table 1 of quotations by
themes.

26. Derivation of
themes

Were themes identified in advance or derived
from the data?

6. Derived from data

27. Software

What software, if applicable, was used to man-
age the data?

6. No software used

28. Participant

Did participants provide feedback on the find-

No

checking ings?
Reporting
: Were participant quotations presented to illus-

2?‘.esQe1r11(:éEé{clons trate the themes/findings? Was each quotation | 7-11. Yes
p identified? e.g. participant number
30.Dataand -y there consistency between the data present-
findings consis- gy 7-11. Yes
¢ ed and the findings?

ent
31. Clarity of Were major themes clearly presented in the 711. Yes
major themes findings?
32. Clarity of Is there a description of diverse cases or discus- |~ 11 yog

minor themes

sion of minor themes?
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SUPPLEMENT 2: SEMI-STRUCTURED INTERVIEW GUIDE

1.

ISR

o

*

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

How has your experience been with geriatric fall patients in general in your ca-
reer?

What role do you think EMS has in assessing fall risk among geriatric patients?
What role do you think EMS has in fall prevention among geriatric patients?
How many fall patients did you have in the ED Falls VOU Program?

How comfortable are you with performing the Timed Up and Go (TUG) test?
Explain.

How familiar were you with the TUG test before the ED Falls VOU Program?
Explain.

How was your experience conducting the TUG test with the ED Falls VOU Pro-
gram patients?

How much effort did it take to perform the TUG test? Explain.

Moving to the home safety evaluation, how comfortable are/were you with con-
ducting the home safety evaluation?

How long did it take to conduct the home safety evaluation?

What were some of the common home safety issues you noted?

If you did not have a fall patient, how comfortable would you be in conducting
the home safety evaluation?

Let’s chat about the medication safety portion of the ED Falls VOU Program. How
did you identify whether the medication system was safe?

How comfortable were you with identifying whether the patient had a safe medi-
cation system?

What issues did you experience when evaluating the patient’s medications?
How would you improve the ED Falls VOU Program?

What the best aspects of the ED Falls VOU Program?

What are the challenges/barriers to implementing the ED Falls VOU Program?
Did you have any particularly positive experiences while taking part in the ED
Falls VOU Program? If so, please describe them:

Did you have any particularly negative experiences while taking part in the ED
Falls VOU Program? If so, please describe them:

How do patients feel about the ED Falls VOU Program?

How do you feel about EMS conducting fall prevention work?
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ABSTRACT

High-quality emergency medical services (EMS) training with high licensure exam
passage rates are crucial for a robust prehospital emergency care system. This study
examines the EMS training pipeline, focusing on hidden steps and trainee charac-
teristics that facilitate successful progression. Current research emphasizes course
completion and licensure exam passage but often overlooks the final step of trainees
working or volunteering as EMS professionals, particularly in rural areas. Data was
collected via a survey distributed to 386 participants of three hybrid EMT courses
in 2022-2023, with a 25.1% response rate. The survey gathered demographic data,
licensure status, willingness to pay for training, and confidence in performing EMT
duties. Demographic information included age, sex, race, education, and ZIP code,
which was cross-referenced to determine rural residency. Participants were asked
about their current stage in the EMT licensure process and their maximum willing-
ness to pay for the course. Confidence was measured using a 5-point Likert scale.
Analysis involved three logistic regression models to identify factors influencing
taking the NREMT exam, passing the exam, and working or volunteering as an EMT.
Several trainee characteristics show statistically or practically significant effects on
a students’ post-training progression through the pipeline including the previously
unexplored step of taking the required licensing exam. The analysis also identified
that rural trainees face greater challenges taking and passing the licensing exam
than non-rural trainees but are more likely to work or volunteer as an EMT than
their non-rural counterparts. This evaluation also examines the role of monetary
value and training outcomes and identified some positive association between the
amount students were willing to pay and their progression through the EMS work-
force pipeline. The study's findings inform program design and highlight the need
for recruitment from younger populations to grow the EMS workforce, particularly
in rural areas.

INTRODUCTION

High quality emergency medical service (EMS) training with
minimal course attrition and high licensure exam passage
rates are the foundation of a strong prehospital emergency care
system. This educational pipeline ensures that EMS clinicians
are prepared to meet the challenges and expectations of the
profession and that there is an adequate supply of clinicians to

Copyright © 2025 by the National EMS Management Association and the authors. This work is licensed under Creative Commons
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meet patients’ prehospital care needs. Current understanding of this pipeline focuses

on course completion and subsequent passage of the requisite licensure exam. Trainees
start the course, complete the requisite modules with satisfactory proficiency, graduate
from the course, and then pass the required licensure exams. What is not included in the
research is the end goal of the trainee working, or more likely volunteering in the case of
many rural emergency medical technicians (EMTs), as an EMS professional. In the oper-
ation of a statewide EMT training program, there are several hidden steps in the training
pipeline currently not discussed in the research. The purpose of this paper is to high-
light these additional points along the pipeline and identify trainee characteristics that
facilitate successful movement through the pipeline.

Current research has focused on course completion, exam passage, and program and
trainee characteristics associated with higher completion and passing rates. Moungey

et al. (2021) examined data from the national licensure exams for EMTs and paramedics
to identify program characteristics associated with higher pass rates, finding a positive
association between higher pass rates and program size, as well as geographic region.
Other examinations of program characteristics with positive effects on pass rates include
longer program length, accreditation, smaller class sizes, and instructor and instruc-
tional material quality (Ball et al.,, 2023; Dickison et al., 2006; Russ-Eft et al., 2010). Exam-
inations of trainee characteristics focus on trainee demographics, such as sex, previous
education, and completing a pre-course training (Chapman et al., 2016; Fernandez et al.,
2008; Powell et al., 2021; Renkiewicz & Hubble, 2015). Both Powell et al. (2021) and Ren-
kiewicz and Hubble (2015) consider trainees outside the traditional pipeline with the for-
mer looking at trainee characteristics as they relate to retesting after failing an exam and
the latter examining the impact of pre-course training on EMS on course completion.

The aim of this analysis is to apply and extend these known trainee characteristics to
a single EMT training to identify areas of improvement for this program. This analysis
will look at three events in the post-training pipeline, taking the NREMT, passing the
NREMT, and working or volunteering as an EMT to analyze how the trainees move
through this pipeline. The research questions for this analysis include:

* How do trainee characteristics influence a trainee taking the NREMT?

* What effect, if any, does living in a rural area have on a trainee’s progression
through the EMS pipeline?

* What effect, if any, does a trainee’s reported willingness to pay for EMT training
have on their progression through the EMS pipeline.

The first question has not been studied before in the published peer-review literature,
but remains a crucial drop-off point for the EMT training program under analysis. The
other two questions test additional trainee characteristics also not present in the litera-
ture, but that are also crucial factors for the training program given its focus on training
rural residents as EMTs and potential for alternative tuition funding methods at the
federal, state, and local levels. The results of this analysis will inform program design for
the EMT training program and serve as a foundation for further research into the EMT
training pipeline.
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METHODS
DAtA COLLECTION

Data was collected through a survey distributed via email to the 386 individuals who
participated in three hybrid EMT courses held in 2022 and early 2023. Prior to adminis-
tering the survey, the University of South Dakota Institutional Review Board reviewed
the project and determined it was exempt from human subject’s regulations due to it
being an evaluation. All trainees who were enrolled in the EMT training program were
invited to participate in the survey. The survey was open for responses for a total of
four weeks, from mid-July 2023 to mid-August 2023. Eight participants (2.1%) were not
reached due to invalid email addresses. Out of the 378 participants who received the
emails asking them to complete the survey, 95 (25.1%) completed the survey.

The survey questions collected demographic data on participant’s licensure status, will-
ingness to pay for the EMT training, and confidence in performing EMT duties. Demo-
graphic information included age, sex, race, education, and ZIP code. ZIP codes were
cross-referenced with the Health Resources and Services Administration’s rural ZIP
Code file to determine rural residency (Federal Office of Rural Health Policy, 2025). Par-
ticipants were asked about their current stage in the EMT licensure process. They were
also asked about the maximum amount they were willing to pay for the course, starting
at $50 and increasing incrementally by $100 to $1,000. If they were unwilling to pay $50,
their response was recorded as 0. Confidence was recorded using a 5-point Likert scale
with 1 being “Not at all confident” and 5 being “Very confident” on a variety of EMT
skills including patient assessment, cardiopulmonary resuscitation and first aid, and
documentation and reporting.

PARTICIPANT CHARACTERISTICS

Participants were asked to report their demographics to assist in identifying potential
characteristics that may impact students’ taking the National Registry of Emergency
Medical Technicians (NREMT) exam, passing the NREMT exam, and working or vol-
unteering as an EMT. The full demographic results can be found in Table 1 below. The
typical respondent lives in a rural area, 67 (70.5%), is female, 65 (68.4%), and is white, 90
(94.7%). There was variation in terms of the age categories respondents selected, with
33 (34.7%) respondents reporting an age of 18-24 and the next two highest being 35-44,
26 (27.4%) and 25-34, 22 (23.2%). The largest group for education level was high school
diploma or equivalent with 23 (24.2%) responses. The next categories with the highest
response rates were 22 (23.2%) reporting some college credit but no degree, followed by
18 (18.9) possessing a bachelor’s degree. Dummy variables were created for sex, race, and
education to simplify analysis due to small subpopulation numbers.

In addition to these characteristics, there was also significant variation in the two addi-
tional trainee characteristics added to the analysis: participants” maximum amount they
are willing to pay and their overall confidence in their ability to respond to a variety
EMS emergencies. The maximum amount participants reported being willing to pay
ranged widely from 6 (6.3%) of respondents reporting they would not pay even $50 for
the course to 10 (10.5%) of respondents reporting they would pay $1,000 or more for the
training. The amount with the highest number of respondents was $100 with 24 (25.3%).
Trainees” answers to the confidence questions were summed individually into a final

International Journal of Paramedicine — Number 12, October-December, 2025 117



Steinlicht: Understanding the Emergency Medical Technician Training Pipeline

confidence score with the maximum pos- Demographics [n]| %
sible value being 120 and the minimum Rural Resident
possible value being 24. The mean score Yes 67 170.5%
for this confidence index was 98.6 with a No 28 |29.5%
median of 102 and a standard deviation of f;ge -
or Younger 1 |11%
17.0. 1824 33 [34.7%
25-34 22 |23.2%
ANALYSIS 35-44 26 |274%

. . . 45-54 7 |74%
Analys1_s (?f this datfal involved three sepa- o1 = 53
rate logistic regression models for taking 65 and Older T [11%
the NREMT exam, passing the NREMT Sex
exam, and working or volunteering as an Male 30 |31.6%
EMT. The outcome variables examined Female 65 | 684%
in these models where binary variables Race :

. . . . Alaska Native 0 0.0%
measuring if a participant took the NRE- A moricon Indiom > Tt
MT exam, passed the NREMT exam, and Black or African American 0 0.0%
is working or volunteering as an EMT. Asian 1 |11%
Predictors of these outcome variables Native Hawaiian or Other Pacific Islander |0 | 0.0%
include the maximum amount the partic- White 20 194.70%
ipant would be willing to pay, their total Prefer Not to Say 2_[21%

. . . . Education
confidence in their EMT skills, age catego- Some High School, No Diploma LT
ry, and binar y variables indicating if the High School Diploma or the Equivalent |23 [24.2%
participant is a rural resident, male, white, Some College Credit, No Degree 22 [23.2%
and has at least some College education. Trade/Technical/Vocational Training 9 19.5%
Initial testing for possible confounding Associate Degree 14 [14.7%
. . ‘e L. Bachelor's Degree 18 |18.9%
variables yielded no statistically signif- osior -
. . . aster's Degree 5 15.3%
icant results for the included variables, Other 3 132%
indicating no need for the addition of Trainee Status in EMS Educational Pipeline
interaction terms. Completed the Course 95 |100.0%
Taken the NREMT 54 |56.8%
RESULTS Passed the NREMT 45 |474%
Working/Volunteering as an EMT 33 [34.7%
The results of the logistic regression mod- Note: Percentages may not total exactly to 100% due to
els reveal statistically significant factors rounding

for success, although no one factor was
statistically significant (p<0.05) across all
three models. The sample size included

Table 1: Participant Characteristics.

95 respondents who had successfully completed the EMT training under evaluation. The
respondents tended to come from rural areas (67, 70.5%), be female (65, 68.4%), and have
some college education (71, 74.8%).

For factors influencing taking the NREMT exam (Table 2), the variable showing statisti-
cal significance was respondents’ total confidence in their abilities, which was positively
associated with a 3.73% increase in the odds of taking the NREMT exam for each unit
increase in confidence. Also, the maximum amount participants were willing to pay was
positively associated with a 0.13% increase in taking the NREMT per additional dollar
willing to pay, which was not statistically significant at p<0.05 but remains practically
significant. Being white also had a practically large effect size with a 219.78% increase in
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the odds of taking the exam. ] . Working /
This is likely due to respon- Taking Passing the | .1 nteerin
Kely resp NREMT Exam| NREMT &
dents being predominantly 1SRN
. . o 0.0275 0.0165 0.0395
white, with only 5.3% of re- Intercept (0.0006-0.9154) | (0.0003-0.6222) | (0.0004-2.1387)
spondents being nonwhite. Maximum Amount [1.0013 1.0019 1.0014
Male, rural, and partially Willing to Pay (09997-1.003) | (1.0003-1.0036) | (0.9997-1.0031)
. Total Confi 1.0373 1.043 1.0262
college educated participants otal Confidence ;51911 0691) |(1.0129-1.0783) | (0.9953-1.0615)
had decreased odds of 30.55%, Age 0.8531 0.7371 0.5145
42 .93%, and 30.26% respective- (()0'55;)177'1'3168) 80'6‘257221'1'1583) 20'220?)522'0'8603)
ly of taking the exam. Rural Resident (01919-1.6231) [ (0.2161-1.888) | (0.9965-11.6503)
) , Is Male 0.6945 09765 0.999
For factors influencing pass- (0.2608-1.8354) | (0.3597-2.6484) | (0.3596-2.7131)
lng the NREMT exam, two Is White 3.1978 1.0546 1.0252
i bles showed statistical (0.4705-29.5022) |(0.1469-9.7172) |(0.1079-23.6077)
variables showed statistica Has at Least Some | 0.6974 15955 2.6492
significance at the p<0.05 level. College Education | (0.189-2.4463) | (0.4582-5.7041) |(0.7175-10.8607)

Increases in the maximum
amount students were willing
to pay led to a 0.19% increase
in the odds of passing the
exam for each additional dollar. Additionally, a one unit increase in the participant’s total
confidence in their EMT skills led to a 4.3% increase in the odds of passing the exam.
Having at least some college education also had a positive, practically significant, in-
crease in a participant reporting passing the NREMT exam, with a large effect size, lead-
ing to a 59.55% increase in the odds of passing the NREMT exam. Participants in older
age categories and living in rural areas had practically significant decreases in their odds
of passing the exam at 26.29% and 35.28% respectively.

Table 2: Logistic Regression Results — Odds Ratios (95%
Confidence Intervals).

When looking at factors influencing a participant working or volunteering as an EMT,

a few important factors influence this stage of the EMS pipeline. The first was age, as

an increase in age category was negatively associated with working or volunteering as
an EMT and decreased the odds of passing by 26.29%. Practically significant variables
included being a rural resident and having at least some college education, leading to
increases of 220.02% and 164.92% respectively of working or volunteering as an EMT. No
other variables had statistically or practically significant variables for this model.

DISCUSSION

In the aftermath of the COVID-19 pandemic, the shifting size and composition of the
EMS workforce is crucial to a robust pre-hospital care system by ensuring that there is
an adequate supply of EMS clinicians (Gage et al., 2024; Woodward et al., 2025). The first
step to maintaining and growing that workforce is to find ways to support potential new
EMTs and assist them in navigating their initial training. This analysis identifies several
variables with statistical or practical significance at multiple points in a trainee’s journey
to working as an EMT. These variables identify important barriers and facilitators in this
journey to improve the structure and design of the hybrid EMT training program under
evaluation.

The training program evaluated primarily focuses on training new EMTs who are
younger and living in rural areas. Challenges for rural EMT training have long been

International Journal of Paramedicine — Number 12, October-December, 2025 119



Steinlicht: Understanding the Emergency Medical Technician Training Pipeline

known but previous research has focused on examining regional pass rates for programs
instead of focusing on individual characteristics (Freeman et al, 2009, Moungey et al.,
2021). While this analysis lacks the larger sample size of these analyses, the significant
negative effects on taking and passing the NREMT and significant positive effects on
working or volunteering as an EMT for trainees from rural areas should not be ignored.
Rather this information highlights the need for new learning strategies and supports
increasing the odds of rural trainees taking and passing the NREMT exam, especially
since these rural residents are much more likely to end up working or volunteering as an
EMT than their non-rural counterparts.

The results of this evaluation also provide further context for literature exploring train-
ee demographics associated with passage of the NREMT by looking at the previously
unexamined step of taking the NREMT. Several prior studies report positive associations
for being a male trainee and passing the NREMT, but male trainees in the evaluated pro-
gram were less likely to even attempt taking the NREMT (Dickison et al., 2006; Fernan-
dez et al., 2008; Powell et al., 2021). This is partially due to the trainee demographics for
the training program being representative of the areas the training is provided in and
not a national sample as others have examined, but it does underscore the need to reeval-
uate how NREMT result rates are interpreted. While this will complicate the discussion
around pass rates, the group of non-NREMT taking trainees needs to be included in the
discussion as they are a ready population with almost all qualifications needed to serve
as an EMT.

Evaluation of training costs in relation to training outcomes is another important area of
research largely untouched by the current EMS and broader health professions literature
(Foo et al, 2019). This evaluation was concerned with the monetary value the trainees
gave to the training to identify any possible associations between this value and the
outcome variables in question. This monetary value was positively associated with an
individual passing the NREMT and led to an important shift in design for the program
evaluated. Before this evaluation, EMT tuition and textbook were provided at no-cost
due to state, federal, and private funding for many trainees. Based on this analysis, the
program was redesigned so that all trainees were required to pay for the textbook, which
would cover part of the total training cost while the rest remained covered by other
funding. Evaluation of this change is ongoing to determine the effect of limiting the
amount of financial support for each individual trainee given that the program wants to
build a more robust EMS workforce in the state it serves while also being a responsible
steward of the funding provided.

LIMITATIONS

This evaluation is limited by its intended scope as well as a low response rate. The in-
tent of this analysis was to inform program design for the EMT training program under
evaluation and cannot be generalized to all EMT trainings. First, the demographics of
the trainees who responded to the survey do not align with national statistics especially
given that the program has mostly white students from rural areas. This skewed popu-
lation does create potential response bias which may have a particularly strong effect on
the results of the model analyzing probability of taking the NREMT. This analysis also
only focuses on one training program in particular, which further limits generalizability
of the study findings.
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The survey also had a low response rate, which additionally limits the generalizability
of the findings. Only 95 (25.1%) respondents were included in the final analysis because
they completed the training. This response rate is low which introduces the possibility
of non-response bias leading to non-response error, but this error is likely low due to
the large enough absolute sample size. There were 5 respondents who did not complete
the training but did respond to the survey that were excluded because they would not
be eligible to progress further in the steps under analysis in this study. Additionally, the
survey was administered in July and August 2023 to trainees who participated in three
EMT courses held in 2022 and first half of 2023, which creates another opportunity for
bias with participants from the more recent classes having less time to progress down
the pipeline.

CONCLUSION

The EMS workforce plays a critical role in pre-hospital care and a strong pipeline to
sustain and grow that workforce is necessary for a robust prehospital system. There are
statistically and practically significant factors influencing an EMT trainee’s pathway to
licensure which provide valuable insight into the design and provision of EMT training.
The results of this analysis find the rural trainees face greater challenges taking and
passing the NREMT than non-rural trainees but are more likely to work or volunteer as
an EMT than their non-rural counterparts. Additionally, findings indicate the need for
further research into the entire pathway to working or volunteering as an EMT, such as
taking the NREMT, which may lead to more innovations in program design and im-
provement. This evaluation also examines the role of monetary value and training out-
comes and identified some positive association between the amount students were will-
ing to pay and their progression through the EMS workforce pipeline. Further research
should be done into this area as well since there is little known in this area related to
EMS or even broader health profession training.
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ABSTRACT

Objective: Heart failure (HF) patients are at high risk for 30-day hospital readmission
which is a negative predictor of patient-centered outcomes. Community paramedi-
cine (CP) has emerged with a goal of reducing readmissions and currently no model
exists to accurately predict those at highest risk. We seek to analyze factors associat-
ed with readmission among participants in a CP program.

Methods: Design: A retrospective review of consecutive patients with a HF-related
diagnosis who received a home visit by a community paramedic after a hospital
admission. Setting: A suburban, academic medical center with an established CP
program. Inclusion criteria: All patients with a HF-related diagnosis who received a
home visit over the study period. Factors including age, sex, hospital length of stay,
time to home visit, discharge destination, participation in other transitional care/
home health programs, chronicity of heart failure, care team, and perceived risk of
readmission by the community paramedics at the time of home visit were retrospec-
tively reviewed and analyzed. The outcome of interest was 30-day, all-cause read-
missions.

Results: From 4/7/2017 to 4/6/2018 there were 592 patients who received home visits.
The median age was 70 [IQR 60-79] and 41.9% were female. The overall 30-day read-
mission rate was 11%. For readmitted patients, the median time to home visit was 6
days [IQR 4-11] versus 10 days [IQR 5-23] for those not readmitted (p=<0.01). Patients
deemed to be at risk for readmission by the community paramedics were readmitted
more often than those who were not (OR 2.68, 95% CI [1.59-4.52]).

Conclusion: Along with time to home visit, perceived risk of 30-day readmission at the
time of a home visit by a community paramedic correlated with rates of readmission.
In the HF population, comprehensive models to predict 30-day readmission might be
improved by including a subjective assessment by a trained clinician.

INTRODUCTION

Decreased hospital readmission rate is an important patient
centered outcome and is financially advantageous for health
systems (Fernandez-Gasso et al., 2017, Kwok et al., 2021). Heart
failure (HF) is a common cause for admission and readmission
to the hospital with rates of 30-day readmission estimated be-
tween 18 and 22% (Fernandez-Gasso et al., 2017; Khan et al., 2021;
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Kimmoun et al,, 2021; Parizo et al., 2020). Community prevalence of HF is expected to
rise due to aging of the population and advancing therapeutics (McCullough et al., 2002).
A means to identify HF patients at highest risk for readmission with the goal of provid-
ing targeted interventions would be beneficial to patients and health systems alike.

The ability to predict readmission, particularly in the HF population, is limited. Pre-ex-
isting prediction scores validated for the general hospitalized population such as HOS-
PITAL, LACE and LACE+ do not perform well when applied uniquely to the HF popu-
lation (Ibrahim et al., 2020). In prior attempts to predict readmission, risk variation was
unable to be explained by objective measures alone (Philbin & DiSalvo, 1999). Subjective
variables have been shown to improve discrimination of predictive models (Huynh et al,,
2016) and may be important when deriving heart failure readmission scores (Emdin et
al., 2017).

Community paramedicine (CP) programs have been developed to utilize emergency
medical services (EMS) clinicians, typically paramedics, in roles that support commu-
nity health. These programs are often used to support patients who are at risk for high
healthcare utilization or require additional assistance navigating the healthcare systems
(Chan et al., 2019). Community paramedics often provide in-home services allowing
them to develop a holistic impression of the patient’s health and social support to ad-
dress various patient centered outcomes. The aim of this study was to correlate various
patient-centered and systemic factors, including the community paramedic’s perceived
risk of readmission, on 30-day hospital readmission amongst participants in a CP pro-
gram for heart failure.

METHODS
StupYy DESIGN

This is a retrospective review of consecutive patients who received a home visit by a
community paramedic in a CP program for HE. Data regarding perceived risk for read-
mission was collected prospectively at the end of each home visit. Other variables includ-
ing age, sex, hospital length of stay, chronicity of HF, time to home visit, presence or ab-
sence of transitional care or home health services, discharge destination, and care team
members were reviewed retrospectively by a community paramedic who performs home
visits. The outcome of interest in this study was all cause readmission to the hospital
within 30-days of discharge for patients with a HF-related diagnosis. The study protocol
was approved by the University’s institutional review board (STUDY00008404).

SELECTION OF PARTICIPANTS

Patients were referred to the CP program either by their care team or discovered via a
search of the electronic health record (EHR) for 11 specific discharge diagnosis (ICD-

10 codes) pertaining to HF (Figure 1). Patients eligible for a home visit must live within
90 minutes of the medical center, be discharged home or to a short-term rehabilitation
facility, and carry a diagnosis consistent with the program’s criteria. Adult patients who
met criteria for program enrollment and who completed at least one home visit were
included in the study. Patients who declined to participate, were readmitted before their
first home visit, or otherwise were unable to have a home visit performed, were not
included. Patients residing greater than 90 minutes from the medical center or who were
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111.0 Hypertensive disease with heart failure

130  Hypertensive heart and chronic kidney disease with heart failure and stage 1 through stage 4 chronic kid-
) ney disease, or unspecified chronic kidney disease

1132  Hypertensive heart and chronic kidney disease with heart failure and with stage 5 chronic kidney disease,
) or end stage renal disease

150.1 Left ventricular failure

150.20  Unspecified systolic (congestive) heart failure

150.21  Acute systolic (congestive) heart failure

150.22  Chronic systolic (congestive) heart failure

150.23  Acute on chronic systolic (congestive) heart failure

150.30 Unspecified diastolic (congestive) heart failure

150.31  Acute diastolic (congestive) heart failure

150.33  Acute on chronic diastolic (congestive) heart failure

15041  Acute combined systolic (congestive) and diastolic (congestive) heart failure
15043  Acute on chronic combine systolic (congestive) and diastolic (congestive) heart failure
1509 Heart failure, unspecified

Figure 1: International Classification of Disease, 10th Revision (ICD-10) codes for included heart failure-
related diagnoses

discharged to long-term care facilities, long-term acute care hospitals, or skilled nursing
care were excluded from the program and therefore also from this study.

SETTING

This study was conducted at a suburban, tertiary care referral center with an active heart
failure program. The mission of the CP program is to utilize paramedics outside tradi-
tional emergency roles to provide scheduled post-acute home visits for targeted high-risk
populations. The goal is to reduce negative outcomes such as 30-day all-cause read-
missions. Patients were recruited either in person by a member of the CP team prior to
discharge, or via telephone after discharge, with the former being the preferred method.
Participation was voluntary.

All community paramedics were certified by the Commonwealth of Pennsylvania
(EMT-P) and/or the National Registry of Emergency Medical Technicians (NRP) to the
level of paramedic. Beyond what is included in the paramedic curriculum, training for
community paramedics included a combination of clinical observation, hands-on skill
acquisition for pertinent physical exam techniques, and exposure to nursing-driven fol-
low-up programs that existed prior to the development of the CP program.

Home visits consisted of a patient assessment, including signs and symptoms of com-
pensated versus decompensated heart failure. Community paramedics provided patient
education related to medication compliance, diet, review of discharge instructions and
care plans, and disease prevention strategies. Laboratory testing and therapeutics, in-
cluding intravenous diuresis, were available per protocol. The timing of home visit was
based upon scheduling and availability and was not directed by disease severity or the
perceived need for expedited services.

DAtA COLLECTION AND PROCESSING

Documentation of the encounter was included in the health system EHR. At the con-
clusion of the home visit, the community paramedic documented whether they felt the
patient was at risk for 30-day readmission using a binary “yes” or “no” scale which was
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documented in EHR. This exercise was performed at the conclusion of each home visit.
The community paramedic’s decision was purely subjective and not based upon any pre-
determined criteria or scoring. These data were continually compiled as part of an ongo-
ing quality improvement and quality assurance program then analyzed retrospectively,
for the purposes of this study, after ethics approval.

DATA ANALYSIS

Descriptive statistics were performed on the study participants. Continuous variables
were reported using mean (standard deviation) and median (interquartile range). For
continuous variables, a two-sample T-test was used to compare means. Chi-squared
analysis was used to compare categorical variables. Odds ratio and 95% confidence in-
terval were calculated for perceived risk of readmission by the community paramedics.
Analysis was performed using SAS (SAS Institute, Cary, North Carolina, USA).

RESULTS

From 4/7/2017 to 4/6/2018 a total of 592 patients who met inclusion criteria were includ-
ed for analysis (Table 1). The median age was 70 [IQR 60-79] and 41.9% were female. The
median hospital length of stay was 4 days [IQR 3-8] and heart failure was a new diag-
nosis in 13.3% of patients. Most of the patients were discharged home (92%, 545), 80.2%
(475) received transitional care services, and 45.2% (267) received home health services.
The majority (88.7%) of patients were treated by a cardiologist within the health system.
Age, sex, hospital length of stay, chronicity of HE, presence or absence of transitional care
or home health services, discharge destination, and care team members did not reach
statistical significance to correlate with readmission rate.

The 30-day all cause readmission rate was 11% (65) with 0.6% (4) being readmitted mul-
tiple times. For readmitted patients, the median time from discharge to home visit by

a community paramedic was 6 days [IQR 4-11] versus 10 days [IQR 5-23] for those not
readmitted (p=<0.01). Patients who were perceived to be at risk for readmission by the
community paramedic at the time of home visit had an 18.2% rate of readmission versus
7.6% in those deemed low risk (p= <0.01).

DISCUSSION

The objective of this study was to correlate patient-centered and systemic factors on 30-
day hospital readmission amongst participants in a CP program for heart failure. Our
overall, all-cause, 30-day readmission rate was found to be 11%, expectedly lower than
the national average. All patients in the study accepted and received a home visit by a
community paramedic, which has been shown to decrease readmission rates (A. Burnett
et al.,, 2023; Misra-Hebert et al., 2021; Severson et al., 2023). Patients readmitted prior to
their first home visit were excluded and therefore may skew the data slightly towards

a lower readmission rate. While other studies have also correlated various objective
measurements and risk for readmission in the HF population, no unifying model exists
to date (Kansagara et al., 2011; Saito et al., 2016). The Readmission After Heart Failure
(RAHF) scale developed by Chamberlain et. el. revealed a readmission rate of 7.58% in
their low-risk group compared to the 7.6% observed in this study (Chamberlain et al.,
2018).
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It was observed that a shorter Readmission
time to home visit correlated No Yes | poval-
with an increased risk of read- (n=527) | (=65) ue
mission. It is generally accepted Age-median [IQR] 71 [60-180] |65 [58-79] | 0.3
that timely post-discharge fol- Length of Stay a -median [IQR] 4[3-8] 51371 o6l
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. . . emale . . B
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between timing and risk of Discharged To-n(%)
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Patients often have difficulty Inpatient Rehab 44(936) |3(64
comprehending hospital dis- H;me (Rl S 992 |08

. . o . .
charge instructions (il“ownsh_end Yes 27688 |30012) |0
et al., 2023) and can find the in- Heart Failure Type-n(%)
formation overwhelming on the Chronic 455(887) [58(1L3) |,
day of discharge (Slatyer et al., New 72011) 1789 '
2019). In disease processes such Inl;?etwork Cardiologist c -n(%) 2os  |505

. . . (e o . .
as HF that require 51gn1f1c_ant Yes 165 88.6) |60 (110 041
hfeStyle modification, patients HF Transitional Care Program-n(%)
may benefit from spaced repe- No 110 (94) 7 (6) 007
tition of discharge instruction Yes 417 (978) |58(122) |~
favoring delayed home visits. It Rﬁlk ) ie2e |3106
. . o K .
warrants further d%scussmn and Yes 153811)  |34(18.2) <0.01
research to determine where a. Hospital length of stay, b. Time to home visit by community para-
and when CP can most effec- medic, c. defined as cardiologist within the health system. HF = heart
. . . failure.

tively be integrated into the con-
tinuum of post discharge care. Table 1: Risk factors for readmission versus 30-day readmission

We found that the perceived

risk of readmission by the community paramedic at the time of home visit correlated
well with rate of readmission. During a home visit, community paramedics are unique-
ly poised to provide a holistic assessment of a patient’s health. Medication literacy and
psychosocial support, for example, influence readmission rates and EMS clinicians are
particularly effective in assessing these and other social determinant of health (S. J.
Burnett et al.,, 2023; Naimi et al., 2023). Community paramedics likely integrate objective
and subjective data into a comprehensive assessment of the patient’s risk of readmission.
Notably, this study was not designed to assess the community paramedic’s medical de-
cision-making process but insight into how they made their decisions could be valuable.
This is a promising area for further research.

This study offers a unique perspective suggesting that a trained clinician, in a patient’s
home, can provide a reliable assessment of their tendency towards readmission. Validat-
ed clinical decision tools for other populations such as the HEART Score (Six et al., 2008)
and Well’s Criteria (Wells et al., 2001) give emphasis to clinician impression, or “gestalt.”
Subjective variables have been shown to improve discrimination of predictive models in-
cluding attempts to predict HF readmissions (Emdin et al., 2017, Huynh et al., 2016). The
combination of a clinical assessment by a community paramedic combined with other
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objective measures may facilitate the derivation of a readmission prediction instrument
that has eluded investigators thus far.

LIMITATIONS

This study is limited predominantly by its retrospective and observational design and
can only comment on correlation of these variables with hospital readmission. While the
breadth and scope of CP programs have evolved since the data were collected, the study
outcome is related to the fundamental skill of assessing patients with HF which remains
relevant to current practice. Confounding variables such as response to prior treatments
and history of readmissions may contribute to the CP’s decision. We do not know what
factors ultimately contributed to the community paramedic’s decision to consider a
patient at risk for readmission. Qualitative analysis of the decision-making process may
shed light on important patient and environmental factors that drive readmissions.

CONCLUSION

In this study, the community paramedics perceived risk of readmission correlated well
with readmission rates. Subjective analysis of patients’ risk for readmission is a prom-
ising avenue to explore and could help identify patients at risk for readmission, which
is currently underway. Derivation of future readmission prediction models may utilize
subjective analysis by clinicians, such as community paramedics, to optimize their pre-
dictive value.
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Methods: Pubmed and EMBase were searched with 187 articles progressing to the
screening stage. Inclusion criteria included cardiac arrest patients receiving nalox-
one pre-hospital or in-hospital with outcomes relating to resuscitation rates and/or
survival. Exclusion criteria included traumatic cardiac arrests and pediatrics. Eleven
articles were chosen following title and abstract screen, full text review, and data
extraction.

Results and Discussion: Five randomized controlled trials with animals found that
intra-arrest naloxone improved rates of ROSC, particularly when combined with epi-
nephrine. Two human case reports describe patients receiving naloxone during car-
diac arrest and experiencing spontaneous improvement in cardiac rhythm, neither
with favourable neurological outcomes. Over the past five years, evidence includes

a retrospective cohort study, two observational studies, and one case-control study.
Two reported higher ROSC rates and improved survival to discharge with naloxone,
while the others found no significant differences between exposure groups.

Conclusion: Currently, there is conflicting evidence on whether naloxone improves
rates of ROSC and survival to hospital discharge. Although naloxone does not
appear to be harmful when administered in the context of cardiac arrest, further
research is needed to determine its efficacy for this indication.

INTRODUCTION

Naloxone is a mu-opioid receptor antagonist that can reverse
the effects of both exogenous and endogenous opioids, restoring
spontaneous respirations and level of consciousness in the con-
text of opioid overdose (Lavonas et al., 2023). If untreated with
oxygenation and a reversal agent like naloxone, opioid overdose
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can swiftly progress from central nervous system and respiratory depression towards
apnea and cardiac arrest.

In contrast, the utility of naloxone in the context of cardiac arrest is much less under-
stood. It has been postulated that naloxone may reverse endogenous opioid-related myo-
cardial depression and stimulate catecholamine release, thus improving blood pressure
and heart rate (Dillon et al,, 2024). It has also been suggested that naloxone may have
antiarrhythmic properties (Strong et al., 2024). Despite this, much is still unknown about
naloxone’s efficacy in cardiac arrest management, and there are no prospective studies
to provide guidance for practice. It is also questioned whether naloxone has benefit in

all causes of cardiac arrest, or purely opioid-induced cardiac arrests. At the time of the
American Heart Association 2023 guideline update, there was not enough evidence to
support routine administration of intra-arrest naloxone, and they recommend that nalox-
one should only be considered if the delivery of high-quality cardiopulmonary resuscita-
tion (CPR) is not impacted (Lavonas et al., 2023). However, only 1 in 10 people are pros-
pected to survive an out-of-hospital cardiac arrest (OHCA) in Canada (Heart and Stroke,
2024) and the benefit of epinephrine, the current first-line drug, is controversial when
considering mortality (Chen, Xie et al, 2006). Furthermore, from January to March 2024,
there were 1,906 opioid toxicity deaths, or 21 deaths per day on average in Canada (Gov-
ernment of Canada, 2024). Therefore, optimizing the medical management of patients in
cardiac arrest, particularly in the context of opioid use, should be a priority.

RESEARCH QUESTION

Does naloxone improve rates of return of spontaneous circulation (ROSC) and survival
to hospital discharge when administered during cardiac arrest?

METHODS

Two electronic databases, Medline and EMBase, were searched in November 2024 with
results demonstrated in Figure 1. Inclusion criteria included studies involving cardiac
arrest patients receiving naloxone both pre-hospital and in-hospital with outcomes relat-
ed to rates of resuscitation and/or survival. Exclusion criteria included traumatic cardiac
arrests, pediatrics (<18 years old), and non-English results. Medline was searched via
Pubmed using search terms and Boolean operators (Naloxone OR Narcan) AND (Cardi-
ac AND Arrest), generating 127 results, and (Naloxone OR Narcan) AND ((Cardiopulmo
nary AND Resuscitation) OR (CPR)), generating 92 results. EMBase was then searched
using search terms and Boolean operators (naloxone:ti OR narcan:ti) AND 'cardiac
arrest'ti, generating 25 results, and (naloxone:ti OR narcan:ti) AND (‘cardiopulmonary
resuscitation'ti OR 'cpr'ti), generating 14 results. Search results were imported to Covi-
dence and duplicates were removed, generating 187 studies which were screened by title
and abstract. 30 studies were selected for full text review, with 18 not meeting the inclu-
sion and exclusion criteria. Data was extracted from 12 studies into an extraction form,
and the results then converted into a table which underwent quality assessment. Studies
varied in strength upon critical appraisal, and one study was eliminated at this stage for
lacking a control group. The resulting data table was utilized for synthesis and analysis.
Ultimately, 11 studies were included in the final synthesis. Data was organized by study
methodology and subject type to compare similar studies.
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Figure 1. Search Strategy.

RESULTS
EXPERIMENTAL ANIMAL STUDIES

Four randomized controlled trials (RCTs) from China studied the effects of naloxone in
asphyxia-induced cardiac arrest with samples of 24 rats (Chen, Liu, et al.,, 2006; Chen, Xie
et al,, 2006; Wang et al., 2008; Wang et al., 2010). One additional RCT was included from
the USA, which looked at 10 dogs in ventricular fibrillation (VF) (Rothstein et al., 1985).
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All subjects received standard CPR, including chest compressions and ventilation, prior
to the treatment being randomized and administered synchronously (Chen, Liu, et al.,
2006; Chen, Xie, et al., 2006; Rothstein et al., 1985; Wang et al., 2008; Wang et al., 2010).
Rothstein et al. (1985) followed up the naloxone treatment with attempted defibrillation
of increasing joules. Treatment group sizes by Chen, Liu et al. (2006), Chen, Xie et al.
(2006), Wang et al. (2008), and Wang et al. (2010) were eight per treatment. Rothstein et al.
(1985) had smaller treatment groups of five. All groups were randomized. The relatively
small sample sizes and the use of animal samples in all five studies limits generalizabil-
ity to a greater human population. All four rat-based studies included a placebo control
treatment group that received 1 mL normal saline, strengthening internal validity (Chen,
Liu, et al., 2006; Chen, Xie, et al., 2006; Wang et al., 2008; Wang et al., 2010). Rothstein et al.
(1985) did not include a placebo control group, although the dogs treated with epineph-
rine could act as a concurrent active treatment control group relative to the naloxone.

Chen, Liu et al. (2006) compared low dose 0.5 mg/kg IV naloxone, high dose 1 mg/kg IV
naloxone, and a control group of normal saline. ROSC was observed in 12.5% of the con-
trol group, 37.5% of the low-dose naloxone group, and 87.5% of the high-dose naloxone
group (Chen, Liu et al,, 2006). There was a significant difference between the high-dose
naloxone and control group (p<0.05) but the difference between the low-dose naloxone
group and the other two groups was insignificant, suggesting dose-dependence (Chen,
Liu et al,, 2006). In another study, Chen, Xie et al. (2006) utilized 1 mg/kg IV naloxone,
and compared outcomes to 0.04 mg/kg IV epinephrine and a control group. ROSC was
observed in 12.5% of the control group, 87.5% of the naloxone group, and 87.5% of the
epinephrine group (p=0.01) (Chen, Xie et al., 2006). Wang et al. (2008) compared rats
receiving 0.05 mg/kg IV epinephrine, the same dose of epinephrine augmented with 1
mg/kg IV naloxone, and a saline control group. ROSC was obtained in 25% of the control
group, 75% of the epinephrine group, and 87.5% of the naloxone and epinephrine group
(Wang et al., 2008). The difference was statistically significant when comparing the con-
trol group to the naloxone and epinephrine group (p<0.05) (Wang et al., 2008). Wang et
al. (2010) repeated this study with the same outcomes in terms of ROSC, but added addi-
tional metrics of interest including survival three days post-arrest. It was found that one
rat from the control group (12.5% of original sample), three from the epinephrine group
(37.5%), and five from the naloxone and epinephrine group (62.5%) survived (Wang et al.,
2010). The difference between the naloxone and epinephrine group was statistically sig-
nificant (p<0.05) when compared to the control group, but not to the epinephrine group
(Wang et al., 2010).

Rothstein et al. (1985) treated dogs in VF with either 5 mg/kg naloxone or 1 mg epi-
nephrine by central venous injection, followed by attempted defibrillation until ROSC
was obtained. If unsuccessful after increasing the joules to the maximum energy dose,
the opposite treatment was administered, and the attempted defibrillation regime was
repeated (Rothstein et al., 1985). Four dogs receiving epinephrine as their first treatment
converted to pulseless electrical activity (PEA) and then subsequently converted to a
perfusing rhythm once naloxone was later given (Rothstein et al., 1985). For the group
receiving naloxone as a first treatment, none achieved an organized rhythm after the
tirst sequence of shocks, but four regained a perfusing rhythm once epinephrine was
subsequently given and the second sequence of shocks were initiated. The difference
in defibrillation outcome between the dogs receiving naloxone vs. epinephrine prior to
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shock was statistically significant (p=0.02), and the medications demonstrated synergism
at achieving ROSC (Rothstein et al., 1985).

HumAN CAse REPORTS

Two case reports from Brazil and Scotland described patients receiving naloxone during
cardiac arrest who experienced a spontaneous improvement in cardiac rhythm (Martins
et al,, 2008; Marsden & Mora, 2008). Martins et al. (2008) describes a 55-year-old woman
in persistent PEA receiving standard cardiac arrest management in a hospital setting
due to an opioid-induced cardiac arrest. ROSC was obtained shortly after the adminis-
tration of 2 mg IV naloxone. One week later this same patient had a Glasgow Coma Score
(GCS) of 15 but had developed paraparesis and anterior spinal artery syndrome. Martins
et al. (2008) also conducted a brief review of literature to accompany this case study, uti-
lizing three reviewers and a standardized extraction form to reduce bias. The reviewers
suggested that naloxone may have utility in opioid and hypoxia-related cardiac arrest
(Martins et al., 2008). Marsden and Mora (1996) reported on a prehospital patient who
experienced an opioid-induced cardiac arrest. Normal cardiac arrest management pro-
tocol was followed with the addition of two doses of 0.4 mg IV naloxone by paramedics
to a total of 0.8 mg. This patient converted from asystole to PEA following the first dose,
then to a perfusing sinus tachycardia following the second dose. Once in hospital, this
patient seized and was declared brain dead with cerebral anoxia 24 hours later (Mars-
den & Mora, 1996). Even though improved cardiac rhythms and subsequent ROSC was
observed after naloxone administration, it is not possible to conclude that ROSC was ex-
clusively due to the naloxone and no other confounding variables. The poor outcomes of
both patients require further consideration (Martins et al., 2008; Marsden & Mora, 2008).

RETROSPECTIVE HUMAN STUDIES

Research regarding naloxone use in cardiac arrest is currently growing, with new lit-
erature including one retrospective cohort study from the USA (Dillon et al., 2024), two
retrospective observational studies from the USA (Quinn et al., 2024; Strong et al., 2024),
and one retrospective case-control study from China (Lv et al., 2019). Dillon et al. (2024)
extracted data from the Cardiac Arrest Registry to Enhance Survival of 8195 adults
treated by five emergency medical services (EMS) agencies for OHCA in Northern Cali-
fornia from 2015 to 2023. 7030 patients received usual care, while 1165 were treated with
adjuvant naloxone. Strong et al. (2024) extracted data from 1807 medical records obtained
from the Portland Cardiac Arrest Epidemiologic Registry from January 2018 to Decem-
ber 2021, 57 of which received naloxone prior to vascular access and 1750 who did not.
Quinn et al. (2024) extracted 769 medical records of OHCA patients at a single urban
hospital-based EMS system in New Jersey from January 2017 to June 2022. 175 cardiac
arrest patients received naloxone, whereas 594 received usual care. Lv et al. (2019) extract-
ed medical records of adults receiving in-hospital CPR in specific acute care units from
January 2011 to December 2016 in China, with 59 patients having received naloxone, and
285 having received usual care.

Dillon et al. (2024) and Strong et al. (2024) both found that naloxone significantly im-
proved patient outcomes when compared to the unexposed group. Dillon et al. (2024)
considered any patient receiving intra-arrest naloxone, whereas Strong et al. (2024)
looked specifically at intramuscular (IM) or intranasal (IN) naloxone administered to
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adults in cardiac arrest with non-shockable rhythms prior to vascular access. However,
within the unexposed group, patients were included who later received intravenous (IV)
or intraosseous (IO) naloxone, potentially confounding the results (Strong et al., 2024).
According to Dillon et al. (2024), among patients receiving naloxone intra-arrest, 34.5%
sustained ROSC for >20 minutes at the end of EMS care and 15.9% survived to hospital
discharge. This is contrasted with the unexposed group, where 22.9% sustained ROSC
and 9.7% survived to discharge, and the difference between exposed and unexposed
groups was found to be statistically significant (p<0.001). The number needed to treat
with naloxone was nine for ROSC, and 26 for survival to discharge (Dillon et al., 2024).
Strong et al. (2024) found that among those who received naloxone prior to vascular
access, 42.1% obtained ROSC, which was not statistically significant compared to 31.6%
from the unexposed group. However, there was a statistically significant difference in
patients who had ROSC upon arrival to the ED, which was 35.1% of patients who re-
ceived early naloxone compared to 21.6% of those who did not (p=0.022) (Strong et al.,
2024). Similarly, there was a statistically significant difference between the 14% of pa-
tients who survived to discharge in the group who received naloxone prior to vascular
access compared to 3.3% for those who did not (p<0.001), following a similar trend to

the findings by Dillon et al. (2024) (Strong et al., 2024). Following adjusted 1:1 propensity
score matching, there was still a significant difference between the survival to discharge
of these two matched groups (Strong et al.,, 2024). A logistic regression model was used to
demonstrate that naloxone was more beneficial in patients with presumed opioid-related
OHCA (Dillon et al., 2024). When respiratory and substance-use etiologies were con-
trolled for in the early naloxone administration group, adjusted odds were higher for all
outcomes for both PEA and asystole (Strong et al., 2024). This study by Dillon et al. (2024)
utilized a robust sample size and propensity score-based models and analyses to adjust
for potential bias. Despite this, the study lacked data regarding the timing of naloxone
administration, route of naloxone, and whether bystander naloxone was administered,
which could influence the interpretation and practical application of the results (Dillon et
al,, 2024). Additionally, younger, healthier patients are more likely to survive cardiac ar-
rest, and younger patients with fewer comorbidities were more likely to receive naloxone
by paramedics which introduces a selection bias, potentially confounding results further
(Dillon et al., 2024). Strong et al. (2024) acknowledged these sources of potential for bias
and performed multivariable logistic regressions to adjust for characteristics like age, sex,
and initial rhythm. Further, when controlling for heart rhythms, early naloxone was also
shown to improve adjusted odds of survival for patients in PEA, and ROSC at emergency
department arrival for patients in asystole (Strong et al., 2024).

Quinn et al. (2024) authored a retrospective observational study with contrasting re-
sults to Strong et al. (2024) and Dillon et al. (2024). In the study by Quinn et al. (2024),
confounding variables like age, initial cardiac rhythm, and chronic comorbidities were
controlled for using a matched cohort analysis. 2.0 mg was the most common dose of
naloxone used. Using a logistic regression model, it was found that there was no statisti-
cal significance between both matched and unmatched groups for all outcomes includ-
ing ROSC and survival to discharge (Quinn et al., 2024). Within the in-hospital setting,
Lv et al. (2019) found that naloxone use was not associated with a statistically significant
increase in recovery of sinus rhythm, although the sample size used was the smallest
when compared to the other three retrospective studies.
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DISCUSSION

Whether naloxone has utility in cardiac arrest management is a recently evolving area of
research. It appears naloxone is not harmful when given intra-arrest, and there is some
data that suggests it may be helpful, but more research is ultimately needed. Animal
studies generally found treatment with intra-arrest naloxone improved rates of ROSC,
particularly when combined with epinephrine (Chen, Liu, et al., 2006; Chen, Xie, et al.,
2006; Rothstein et al., 1985; Wang et al., 2008; Wang et al., 2010). Wang et al. (2010) also
found that rats who received a combination of epinephrine and naloxone demonstrated
better survivability at the 3-day mark, and this metric has important implications as it
may indicate better long-term outcomes. It was also found by Chen, Liu et al. (2006) that
the response to naloxone is dose-dependent, with 1 mg/kg IV being more efficacious
than 0.05 mg/kg. This is notable for future studies, as the dose of naloxone may need to
be optimized to see the intended effect. Despite all studies having statistically signifi-
cant findings in support of naloxone use, small-sample animal experiments have limited
generalizability to a human population. These studies serve as an initial first step when
considering whether naloxone has utility beyond the current standard indication.

Two case studies highlight two patients who had a spontaneous improvement in cardiac
rhythm and ROSC shortly after administration of naloxone in suspected opioid-overdose
related cardiac arrests. One patient suffered significant neurological deficits following
her resuscitation, and the other experienced seizures and an anoxic brain injury. Al-
though these cases are thought-provoking, being uncontrolled, non-comparative, retro-
spective, and having only a sample size of one, there are limited conclusions that can be
drawn from them.

In the last five years, new research has looked retrospectively at the effect of naloxone on
cardiac arrest outcomes with mixed results. Two studies with robust data sets demon-
strated higher rates of ROSC at the end of EMS care and improved survival to discharge
when cardiac arrest patients were given naloxone, with Strong et al. (2024) looking spe-
cifically at early naloxone administration for non-shockable rhythms prior to vascular
access and Dillon et al. (2024) considering any timeline of intra-arrest naloxone adminis-
tration. Strong et al. (2024) chose early administration of IM/IN naloxone as the target of
their study, and the exposed and unexposed groups were not limited by naloxone being
administered after IV/IO access. This creates the possibility of both groups ultimately re-
ceiving naloxone at different time points. In contrast to the favorable findings by Strong
et al. (2024) and Dillon et al. (2024), Quinn et al. (2024) and Lv et al. (2019) both found that
there was no significant difference in outcomes between patients who received or didn’t
receive naloxone intra-arrest prehospitally and in-hospital, respectively.

There is ample potential for confounding variables when studying the administration of
intra-arrest naloxone retrospectively. There is the question of how clinical gestalt leads
healthcare providers to administer naloxone in cardiac arrest patients, as this deci-
sion-making process could further introduce bias in these retrospective studies. With
substance-users being younger on average, this leads to naloxone administration to a
younger population with less comorbidities, confirmed by Dillon et al. (2024), Strong et
al. (2024), and Quinn et al. (2024). This could skew outcomes, as younger cardiac arrest
patients generally have better outcomes, but this was controlled for by Strong et al. (2024)
and Quinn et al. (2024) by comparing matched groups, and both studies yielded contrast-
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ing results. Quinn et al. (2024) acknowledged that it is possible naloxone was being ad-
ministered to patients with longer cardiac arrests without ROSC, with the thought pro-
cess of ‘try it all by the end.” Quinn et al. (2024) only gathered data from one EMS system,
and if this is common practice within that system, this thought process could certainly
introduce a confounding variable and contribute to the lack of improvement observed

in patient outcomes with naloxone administration. Attempts to control confounders
improves validity, however retrospective observational studies are bias-prone and not
useful to ascertain causality. Despite this, they present insightful preliminary data that
can direct future studies. Dillon et al. (2024) and Strong et al. (2024) suggested that nalox-
one may be more efficacious in presumed opioid-related OHCA, highlighting the need
for future research to consider the mechanism of cardiac arrest. Despite this, Strong et al.
(2024) did demonstrate that naloxone may cause mild improvement in some outcomes for
patients specifically in asystole.

Ultimately, whether naloxone has utility in cardiac arrest management can only be
confirmed by robust randomized controlled trials spanning large areas with multiple
EMS systems. Several retrospective observational studies have recently provided provoc-
ative data regarding this intervention, however determining whether an overall practice
change is warranted necessitates further evidence. A placebo would need to be imple-
mented, along with a naloxone treatment group, and EMS providers would need to be
blinded to which treatment they are administering. An area with a higher concentration
of substance use would be useful to include, as this may help to compare which popula-
tions may benefit most from naloxone in the context of cardiac arrest management.

LIMITATIONS

Although rapid reviews allow for quick synthesis of data, which can be useful in in-
stances such as this when there is new and evolving data on a topic, limitations do exist.
Having one reviewer may introduce an unavoidable risk of bias in article selection and
interpretation. This rapid review also only included two search databases, which may
result in some relevant articles being missed.

CONCLUSION

Currently, there is conflicting evidence on whether naloxone improves rates of ROSC and
survival to hospital discharge. Cardiac arrest management can be a task-saturating un-
dertaking, and adding additional treatments without sufficient evidence may take away
from evidence-driven interventions, such as high-quality CPR, airway management, and
ventilation. Despite this, the question of whether naloxone has utility in improving re-
suscitation rates and survivability is important to answer, as only 1 in 10 people survive
an OHCA in Canada (Heart and Stroke, 2024). A randomized controlled trial involving

a wide area of EMS systems and hospitals may be the next step to address this question.
Therefore, although naloxone does not appear to be harmful in the context of cardiac
arrest, further research is needed to determine whether it is truly efficacious.
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Results: Eight studies, containing a total of 1301 patients, met the inclusion criteria

of this review. Four were randomised controlled trials and four were retrospective
database reviews. Thematic analysis of reported side effects included cardiovascular,
neuropsychological or gastrointestinal effects , and airway or respiratory com-
promise. Additional effects such as hypertonia, clonus and allergic reactions were
reported in three studies.

Conclusion: A broad range of side effects were reported following analgesic ketamine
for the treatment of traumatic pain. The incidence of serious adverse events was
low. Variation in the dosing regimes, routes of administration, definitions of side
effects, observation periods, and inclusion criteria was observed and may limit gen-
eralisability. This study provides an overview of the complications that may occur
following administration and the requirement to carefully consider how Ketamine
is utilized. When administered to appropriately selected and risk-assessed patients,
Ketamine may be a useful tool in the paramedic’s pain management armory.

INTRODUCTION

In England in 2019, 4.3 million patients were transported to the
emergency department by ambulance, with up to 2.8 million of
those patients presenting with pain (Whitley et al., 2023). The
benefits of pain management are well documented and have
been shown to improve patient outcome and quality of life
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(Vysokovsky et al., 2021). Despite this, up to 45% of adults suffering from pain in the
prehospital setting are inadequately treated (Siriwardena et al.,, 2019; Ferri et al., 2022).
This could be attributed to a lack of available analgesic options, with little to no alterna-

tive between paracetamol for mild to moderate pain, or morphine for moderate to severe
pain (Lord and Nicholls, 2014; Hodkinson, 2016).

Ketamine is a relatively new analgesic agent in the UK prehospital setting but has been
used effectively for many years in international civilian and military arenas (Buckland
et al,, 2018). Analgesic Ketamine administration currently only features in the scope of
practice of appropriately trained specialist paramedics in the UK (Association of Ambu-
lance Chief Executives, 2019). Several comparative studies have reported that Ketamine
is as effective, if not better, at relieving traumatic pain when compared to opioids (Ka-
tor et al.,, 2016; Sobieraj et al., 2020). Although the recent publication of the PACKMaN
trial reported no significant difference in the analgesic efficacy of Ketamine compared
to Morphine (Smyth et al., 2025). Nevertheless, Ketamine appeared to be faster acting
and achieved a higher rate of significant improvements in pain after administration
than Morphine. Despite this, its duration of action was shorter than Morphine and both
groups of patients still experienced moderate or severe pain on arrival at hospital, thus
indicating a need to continue to explore further analgesia strategies for prehospital clini-
cians.

Ketamine acts as an N-methyl-D aspirate (NMDA) antagonist. It decreases the frequency
and mean opening time of ion channels by binding to the phencyclidine site on post-
synaptic channels (Li and Vlisides, 2016). At lower concentrations ketamine prominently
blocks closed channels giving an analgesic effect. At higher concentrations of ketamine,
both open and closed ion channels are blocked giving anesthetic effects (Zorumski,
Izumi, and Mennerick, 2016). NMDA receptors can be found in spinal, thalamic, limbic,
and cortical regions of the brain. The drug is often referred to as a dissociative analgesic
because it disrupts sensory input to higher centers of the central nervous system, im-
pacting pain and emotional reactions along with memory (Best, Bodenschatz and Beran,
2014). Ketamine has a rapid transfer across the blood-brain barrier due to its water and
lipid solubility but low protein binding ability. This allows the drug to be administered
via various routes including intravenous (IV), intramuscular (IM) and intranasal (IN)
(Gao, Rejaei, and Liu, 2016). The broad therapeutic range makes it versatile in both anes-
thesia and pain management (Rosenbaum et al., 2024).

Common side effects include anxiety, abnormal behavior, confusion, diplopia, nystag-
mus, nausea and vomiting, increased muscle tone, tonic clonic movements, and sleep
disorders (Joint Formulary Committee, 2024a). Emergence phenomena - a term grouping
anxiety, feeling of unease, hallucinations, floating sensation, vivid dreams, and delirium
may also occur; however this is more common in higher doses of ketamine (Gales and
Maxwell, 2018). Other uncommon side effects include arrythmias, hypotension and re-
spiratory disorders (Joint Formulary Committee, 2024a). Several of these side effects have
led to concerns over the routine use of Ketamine as an analgesic medication (Vadivelu et
al., 2016; Gales and Maxwell, 2018).

To improve the understanding of how Ketamine analgesia may be considered for wider
adoption within prehospital care, the safety profile should be explored. This literature

International Journal of Paramedicine — Number 12, October-December, 2025 142



Barnes: Side Effects and Adverse Events in Prehospital Ketamine Analgesia for Trauma

review aims to provide an overview of the range of side effects that arise from the pre-
hospital administration of analgesic ketamine for the treatment of pain in trauma.

METHODS
SEARCH STRATEGY

An electronic database search of the Cumulative Index to Nursing and Allied Health (CI-
NAHL) Ultimate, PubMed, and Excerpta Medica (EMBASE) databases was performed.
CINAHL Ultimate was accessed using the EBSCOhost platform and EMBASE searched
via the Ovid platform. This review was structured using the Preferred Reporting Items
for Systematic reviews and Meta-analysis (PRISMA) guidelines (Page et al., 2021)

SEARCH TERMS

The search terms were established by

identifying relevant keywords in the Search | Field Search term
titles, abstracts, and full texts of articles Ketamine
already known to be eligible for inclu- o/ AND
. Title i i
. S1 Prehospital OR Pre-hospital OR out
sion These terms were later enhanced abstract | of hospital OR Paramodic: OR EMS
by adding synonyms. Boolean opera- OR emergency medical service* OR
. . *
tors and truncation were used to link ambulance
h heck Analgesia OR acute pain OR pain
search terms. An accuracy check was . management OR pain relief OR anal-
performed on the chosen databases s2 zgslfré o |Besic” OR traumatic pain
to ensure that already known articles AND .
R Adverse event* OR side effect*
featured in the results. The full search % SIAND S2

strategy used can be seen in Table 1. The
literature search was performed on the
three documented databases between
23/04/2025 and 15/05/2025.

Table 1: Search strategy. (* truncation, OR AND
Boolean operators)

When the literature search identified literature reviews, the original references were
identified and assessed for inclusion. Additionally, a snowball sampling technique was
used to identify other relevant material not obtained through the initial database search-
es. This process involved looking for further relevant literature from additional sources,
such as suggested articles, similar authors, and manually reviewing identified article
reference lists (Aveyard, 2019). The ProQuest (2023) platform was also used to search for
PhD and MSc theses relevant to the research question.

Table 2 summarises the inclusion and exclusion criteria. Only studies using ketamine
specifically for analgesia were included. Studies using only sedative or anesthetic doses
were excluded to maintain relevance

to the subject. Children were excluded
due to differing pharmacodynamics
and immature physiology. Non-English
literature was excluded due to resource
constraints. Grey literature was included P Ketami _

to reduce publication and outcome bias Published 01/01/2014 lal;‘i{:;t}fe’rs‘lsg sedation or
and help identify adverse events not re- omwards * Paediatrics

ported in commercially published stud-

Inclusion Exclusion

No full text available
In-hospital studies

Military studies

Conference abstracts, letters
Ketamine used for another

English language only
Prehospital setting
Civilian population
Analgesic Ketamine use

Table 2: Summary of inclusion and exclusion criteria.
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ies. To ensure up to date evidence and reflect current practice, only studies published
from 1st January 2014 onwards were included. Title and abstract screening, and full-text
review was undertaken by both authors. Discrepancies were resolved via discussion,
with a third reviewer available if a consensus on inclusion could not be reached.

Following the identification of articles eligible for final inclusion and data extraction, a
thematic analysis of their respective findings was undertaken.
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Figure 1: PRISMA diagram.

RESULTS
GASTROINTESTINAL EFFECTS

Nausea or vomiting was the most frequently documented side effect and featured in
seven of the included papers (Tran et al., 2014; Cowley et al., 2018; Vanolli et al., 2020;
Andolfatto et al., 2020; Le Cornec et al., 2023; Smyth et al.,, 2025). Some studies differenti-
ated between the sensation of nausea and episodes of vomiting whilst others combined
them when reporting side effects. The PACKMaN trial recorded 34 (16%) patients report-
ing nausea after receiving Ketamine and vomiting in 16 (7%) (Smyth et al., 2025). The
multi-center KETAMORPH study of 251 patients Le Cornec et al. (2023) recorded events
of nausea and vomiting separately. In the ketamine cohort of 120 patients, nausea was
the third highest adverse event and vomiting the fourth, at 6.6 % and 5% respectively.
Similarly, eight of the 169 (4.73%) patients who received Ketamine in a cluster RCT by
Tran et al. (2014) experienced nausea and vomiting. Vanolli et al. (2020) reported nausea
and vomiting as a combined side effect and found it to be present in 10% of their study
population. Andolfatto et al. (2019) evaluated intranasal Ketamine administration and
found 68% of patients were reported to experience at least one side effect or adverse
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event, with nausea the third most frequent, contributing to 17% of all side effects. Vomit-
ing was not present in any patients within this study.

AIRWAY OR RESPIRATORY COMPROMISE

A range of airway or respiratory sequelae were reported. Vanolli et al. (2020) reported
the development of bradypnea, respiratory depression, apnea or desaturation in 26% (n
=10), 13% (n = 5), 10 (n = 4) and 26% (n = 10) of patients respectively. Additionally, one
patient developed airway obstruction, and one developed laryngospasm. Cowley et al.
(2018) and Zietlow et al. (2019) also reported respiratory depression within their cohorts,
in three (0.6%) and eight (5%) patients. Smyth et al. (2025) found 15 (7%) of patients desat-
urated, however just one required ventilatory support. Excess salivation was document-
ed in two studies (Tran et al., 2014; Vanolli et al., 2020) with a wide variation in incidence.
Vanolli et al. (2020) reported 41% (n = 16) of patients experienced hypersalivation fol-
lowing ketamine administration whereas Tran et al. (2014) found just three (1.7%) of 169
subjects receiving ketamine experienced excess salivation.

CARDIOVASCULAR EFFECTS

An increase in systolic blood pressure was reported in six studies (Tran et al., 2014; Cow-
ley et al., 2018; Zietlow et al., 2019; Vanolli et al.,, 2020; Le Cornec et al., 2023; Smyth et al.,
2025). Zietlow et al. (2019) found seven (4.4%) hypotensive patients became normotensive
following ketamine administration and both Le Cornec et al. (2023), and Tran et al. (2014),
reported a slight increase in mean systolic blood pressure when compared to pre-ad-
ministration recordings. Cowley et al. (2018) also observed 6 cases (1.37%) of patients
having a transient blood pressure increase. Smyth et al. (2025) recorded 17 (8%) cases of
hypertension and 6 (3%) of hypotension following Ketamine administration. Converse-
ly, Bronsky et al. (2018) recorded a mean systolic blood pressure decrease of 4.2mmHg
following analgesic ketamine administration. Both Vanolli et al. (2020) and Smyth et al.
(2025) reported occurrences of tachycardia or arrhythmia in 15 (38%) and 3 (1%) patients
within their study populations.

NEUROPSYCHOLOGICAL EFFECTS

Neuropsychological effects were reported in six studies (Tran et al., 2014; Cowley et al,,
2018; Andolfatto et al., 2020; Vanolli et al., 2020; Le Cornec et al., 2023; Smyth et al., 2025).
The definition varies between studies within this review with some not documenting
their defining symptoms of EP, whilst others recorded the symptoms individually. Tran
et al. (2014) reported 19 of 169 patients as becoming agitated following Ketamine admin-
istration. Le Cornec et al. (2023) recorded EP as a group of symptoms including dyspho-
ria, agitation or hallucinations. EP was the most common adverse event in the ketamine
group, with 19% of patients experiencing symptoms. Visual disturbance was recorded as
a separate adverse event. Cowley et al. (2018) reported mild EP in two (0.45%) of the 449
patients in their study, however there was no indication of what symptoms were consid-
ered mild EP. Vanolli et al. (2020) defined EP as vivid visual hallucinations or dreaming
during the recovery phase and found hallucinations (72%) and agitation (49%) were the
two most common side effects recorded. Interestingly, whilst hallucinations were fre-
quently encountered, it was reported these were mostly a positive patient experience.
Andolfatto et al. (2019) recorded individual symptoms which are considered EP. Of the
37 subjects reporting adverse events, 2% were recorded as experiencing hallucinations
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whilst another 2% reported a change in hearing. 27% of patients experienced the feeling
of unreality and a further 20% reported dizziness. 5% recorded a mood change. This

was the only study in present literature review which administered ketamine intranasal-
ly. Finally, Smyth et al. (2025) documented sedation 23 (11%), excitatory movements 2 (1%),

and adverse behavioral reactions 22 (10%). Adverse behavioral reactions, which were not
specifically defined, were the most common occurring adverse event in the ketamine

cohort.

OTHER

Other uncategorised side effects or adverse events included hypertonia (13%), clonus (5%)
and hiccups (5%), and all featured within the study by Vanolli et al (2020). Both Vanolli et

al. (2020) and Smyth et al. (2025) reported allergic reactions to Ketamine administration
in 2 (5%) and 1 (<1%) patients.

» Gastrointestinal effects
= Neuropsychological effects
= Cardiovascular effects

= Airway or respiratory

compromise
= Other

9

Figure 2: Number of studies reporting side effects.

Theme | Gastrointestinal | Airway or respiratory | Cardiovascular | Neuropsychological Other
effects compromise effects effects
¢ Hallucinations
¢ Bradypnea e Agitation
¢ Desaturation . * Anxiety .
® Respiratory depression : EChzrctae I;iliin ¢ Emergence reaction : I(_:Il}; I;irstoma
Side * Nausea * Apnea . Tr};};sient in- * Stereotypy * Hiccups
offects ¢ Vomiting ¢ Airway obstruction crease inblood | ® Visual disturbance R Dizzirlljess
reported ¢ Nausea and vomit- | ¢ Laryngospasm pressure * Mood change « Anaphylaxis
ing (combined) ® Need for advanced « Hypotension * Hearing disturbance e Allereic
airway managementor | Al}"l‘h thmia ¢ Fatigue reacti% 0
ventilation Y ¢ Distress
¢ Hypersalivation ¢ Excitatory movements
* Sedation

Table 3: Thematic Analysis.
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DISCUSSION

The aim of this literature review was to identify the frequency and nature of side effects
and adverse events reported when Ketamine is administered as an analgesic for trau-
matic pain treatment in prehospital settings. Neuropsychological, cardiovascular and
gastrointestinal effects were all frequently reported. Additionally, instances of airway or
respiratory compromise was also described in four of the eight included studies. Whilst
some of these effects can be life threatening, the frequency of serious adverse events re-
ported across all studies was low. When combining the populations of all studies within
this review, side effects following Ketamine administration were recorded in 19% of the
population, with most described as clinically insignificant and not requiring interven-
tion.

The difference in analgesic duration seen between Ketamine and other medications has
often necessitated treatment with multi-modal analgesia. However, coadministration

of ketamine with other analgesics was associated with increased adverse events across
several studies (Bronsky et al., 2018; Tran et al., 2014). A systematic review by Yousefi-
fard et al. (2020) found a 33.4% increase in adverse effects when ketamine was combined
with morphine. Similarly, Sandberg et al. (2020) reported more adverse events with
ketamine-opioid combinations than with ketamine alone. Bansal et al. (2020) observed
heightened neuropsychological effects with ketamine-morphine coadministration.
Despite the increased side effect profile, Ketamine may have an opioid-sparing effect
(Cohen et al., 2022; Guo et al., 2023), and thus analgesic strategies involving co-adminis-
tration of other medications may be cautiously considered.

Airway or respiratory compromise, including apnea and the requirement for ventila-
tory support, were reported in four studies. Reassuringly, the overall incidence within
these was low, however, this provides an important reminder of the need for pre-ad-
ministration preparation and risk assessment. Excessive salivation, which may increase
the risk of airway compromise, was also reported as a complication within two studies.
Ketamine-induced laryngospasm is a known rare complication following administra-
tion and has been well described in pediatric populations (Green et al., 2010). This com-
plication may be managed with prompt airway management, positioning and positive
pressure ventilation (Butler, 2015). Moreover, gastrointestinal effects, including the onset
of vomiting, were also frequently reported. These factors reinforce the requirement for
clinicians to ensure airway management equipment is readily available and patients can
be accessed and positioned for airway management if required.

When compared to opioid analgesia, multiple studies found that patients receiving ket-
amine experienced fewer instances of nausea and vomiting (Tran et al., 2014; Le Cornec
et al,, 2023; Smyth et al., 2025). The significance of these findings is particularly relevant
in trauma care. Vomiting can lead to airway compromise in immobilised or unconscious
trauma patients, or those positioned supine for spinal precautions (Purvis, Carlin, and
Driscoll, 2017). Additionally, vomiting is known to increase intracranial pressure (ICP),
potentially posing risks for patients with head injuries (Zamani et al., 2015).

Ketamine may hold an advantage over opiate medications in patients with hemodynam-
ic instability. This review found multiple studies reporting small increases in systolic
blood pressure following administration. The RCT of Ketamine and Morphine in trauma
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patients by Tran et al. (2014) found Ketamine beneficial in a subgroup of patients with
systolic BP below 80 mmHg. This result aligns with an experimental study by Watso

et al. (2023), where low-dose Ketamine increased BP and provided superior analgesia
compared to Morphine in simulated hypovolemic conditions. These findings continue
to support the role of Ketamine as an analgesic option for hemodynamically unstable
patients, or where avoiding hypotension is important, such as in the setting of traumatic
brain injury.

A frequent concern over the use of ketamine often relates to the incidence and manage-
ment of associated EP, including hallucinations and agitation (Martinez et al., 2015; Gales
and Maxwell, 2018). These may present challenges in treatment in the presence of pro-
longed or complex extrications (Tran et al. 2014), such as those carried out from remote
locations by Hazardous Area Response Teams [HART] in the UK. An audit of ketamine
administered by HART Paramedics by Metcalf et al. (2018) identified no incidents of
severe negative psychological symptoms. Anxiety was observed following administra-
tion on a few occasions and was managed non-pharmacologically to good effect. Reduc-
ing stimuli and creating a calm environment prior to administration can decrease the
likelihood of such reactions (Green and Li, 2000). This can be difficult to achieve in the
prehospital setting, and efforts should be made to ensure the surrounding environment
is controlled wherever possible. Simulation should involve all clinicians and agencies
expected to be in attendance at such cases to maintain a shared awareness. Furthermore,
the development and use of pre-administration checklists, incorporating scene and logis-
tical factors, should be considered as an additional means of enhancing safety.

The co-administration of Ketamine with benzodiazepines has been shown to mitigate
neuropsychological side effects (Perumal et al., 2015; Gonsalvez et al., 2018; Vanolli et
al., 2020). Services adopting Ketamine into their drugs formulary should consider the
availability and use of benzodiazepines, such as Midazolam, in these circumstances. It
is recognized that this approach carries a risk of iatrogenic over-sedation and therefore
should be reserved for use by clinicians with experience and capability in managing
sedated patients.

LIMITATIONS

This systematic review has several limitations. Firstly, there was heterogeneity in the
drug dosing regime, route of administration and definition of adverse events in the eval-
uated literature. Secondly, there was variability in how adverse events and side effects
were recorded, with many being documented as a secondary outcome or having no
formal method for recording them within the study design. This may have resulted in
detection bias or misrepresentation of the data where some findings have been unreport-
ed. Thirdly, inclusion criteria varied throughout individual studies with some studies
excluding certain injury groups, such as head injuries and dislocations. Fourth, although
no studies with a primary focus on pediatric analgesia were included, a small number of
articles contained a small amount of pediatric data within their findings. Finally, adverse
events and side effects were largely recorded until arrival at hospital, therefore could
have missed adverse events occurring after this timepoint.
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Reference | Setting Methodology # Patients Results Limitations
* 169
e Sub analy-
C‘lust?r R(iT—rz—‘ sis of hae}i * Nausea and vomiting: 5% No blinding, possible
51323 ii\etf) gréeclt_ors morrhage | Agitation: 11% observer bias
with alternating cases with | e Exce§si\{e.saliV§1tion: 1.8% Small subset‘analyses.
treatment monthly. systolic * No s.lgmflcant impact on Study basec! in a previous
Adverse events blood resplra.tory rate: ‘ war zone with a laljge;
registered through- pressure | e All patients ma%ntalned qumber of trauma inju-
out evacuation less that airway responsiveness and ries from undetected land
Tran, K., P. Vietnam until arrival at ED 90mmHg: 02 sats. mines.
et al (2014). Ketamine dose: 0 2'_ 32in ¢ Mean blood pressure was Study included 24 chil-
03mg/kg slow-I\-/ ketamine 9.3mm higher post Ketamine dren
Bioo d pressure re'_ group in the haemorrhage sub- Some patients in very
spiratory rate vxlras e Sub anal- group. rural, low- resource
recorded prior to ysis of 28 | e 27/ 28 ketamine patients locations with initial
analgesic admin- ketémine had the same cor}scious level evacuat.ion by bicycle or
istration and on patients on arrival at ED in the head motorbike. Could affect
. . with trau- trauma subgroup. adverse events.
arrival at hospital matic head
injury

Table 4: Characteristics of included studies.

CONCLUSION

This literature review has identified a broad range of side effects reported following
analgesic ketamine for the treatment of traumatic pain. The frequency of adverse events
and side effects was low whilst ranging from short-lasting and clinically insignificant
neuropsychological effects to airway compromise. The relative cardiovascular stability
of this medication was frequently reported, with multiple studies reporting moderate
increases in blood pressure following administration. This study provides an important
overview of the complications that may occur following administration, and the require-
ment to carefully consider how Ketamine is utilized within an analgesic strategy. When
administered to appropriately selected and risk-assessed patients, Ketamine may be a
useful tool in the paramedic’s pain management armory.

The majority of studies identified compared Ketamine with Morphine. Whilst this
provides a direct comparison to a medication currently widely used in prehospital care,
newer analgesic options are now becoming available, such as inhaled Methoxyflurane.
Further evaluation and comparison of the side effects of alternative medications may
help to evaluate options and guide wider implementation. Further research should also
explore the pre-administration characteristics of patients who experience complications
to identify those at risk. Additionally, the long-term effects of adverse events following
Ketamine administration should be studied.
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every 5-10 minutes.
IM dosing: 2-5mg/
kg repeated as
needed.

creased RR or Sp02 requiring
ventilation.

e All recovered in less than 30
seconds

Reference | Setting Methodology # Patients Results Limitations

® 2-year retrospec- Retrospective
tive review Increased BP, intracranial

¢ Ketamine: 0.3mg/ pressure excluded from
kg administered IV e Slight reduction in BP follow- study at discretion of

. every 20 minutes. ing administration paramedic.
Bronsky et | United Max 3 doses. * 79 * No significant AE recorded Adverse events are a
al (2018 States . > ..

* Adverse events re- in patients receiving Ket- secondary outcome.
corded from scene amine Only ‘significant” adverse
arrival through to events were recorded.
emergency depart- Dysphoria or altered
ment discharge. mental state not recorded.

Retrospective

Study included some Ket-
amine use for sedation
and did not separate AE,

® 4-year retrospec- .

. ) although mean dosing
tive review was the same for both

* Dosing IV: 0.1mg/ ® 16 AE recorded 3.6%. oUDS
kg titrated. Max * BP increase: 6 groups.

) . Study included some
0.5mg/kg over 30 ® Respiratory depression: 3 :
- > rs children over 12 years old
minutes intervals. * Vomiting: 3 Antiemetic use or co-ad-
Cowley, A. [United * (40-70kg: 5mg ali- ¢ Mild emergence phenome- L. . .
. . * 449 ministration with other
etal. (2018). |Kingdom | quots, <70kg: 10mg na: 2 .
. . . analgesics not recorded
aliquots) e Distressed: 1 in stud

¢ All adverse events e Accidental overdose: 1 AE wer}; not recorded

recorded whilst e Allrecorded AE caused no e
S - by clinicians in a formal
patient in care of harm to patients.
iy way. Free text box used.
critical care para-
. Therefore, open to report-
medic. . -
ing bias.
Some AE may have been
unreported due to lack of
recall by clinician.

¢ Single-centre RCT e 37 (62%) of patients in the

e Ketamine (0.75mg/ Ketamine group experienced
kg) administered AE.
intranasal. Half * Some patients experienced Single centre research
dose to each nostril more than 1 AE. Total of 52 Small sample size may
alongside the usual recorded. not allow incidence of
use of nitrous ¢ Feeling of unreality: 27%, rare AE.
oxide. o 60 re- * Dizziness: 20% Component of un-

Andolfatto Canad e Patients were ceivin ¢ Nausea: 7% blinding. 63% of

et al (2019) anada assessed every 15 Ketamgine e Fatigue: 10% paramedics correctly
minutes for AE un- ® General discomfort: 5% identified Ketamine.
til hospital arrival. * Mood change: 5 % Co administration

* AE considered ¢ Hallucinations: 2% alongside Nitrous oxide.
serious if interven- ¢ Hearing change: 2% Difficult to differentiate
tion was required * No significant change in vital | between AE
or higher-level signs
clinicians were e All AE considered minor,
called to scene. with no intervention

® 2-year retrospec- * No significant difference
tive review in HR, BP, RR, or SpO2 pre Single centre study

* Dosing IV or IO: or post administration of Retrospective
0.5-2mg/kg over Ketamine 3.2% (n=>5) of patients

Zietlow et | United l1-2 mcir];utgs 2f501_ « 158 pa- * No emetrger(;ce episodes ;ver(;e <'18}iead1rsdolf< a%e .
al (2019) States owed by 0.25mg/ tients encountered. tudy included Ketamine
kg ® 5% (n=3) had either de- administration for seda-

tion as well as analgesia
all recorded in the same

group.

Table 4 (continued): Characteristics of included studies.
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Reference | Setting Methodology # Patients Results Limitations
® Retrospective
* Most common AE witnessed | Single centre, small sam-
was visual hallucinations. ple size.
¢ Hallucinations: 78% ® Survey self-reported.
* Agitation: 49% Results subjective to indi-
¢ Hypersalivation: 41% vidual physician with no
¢ Tachycardia: 38% way of verifying answers
® Retrospective sur- ® Bradypnea: 26% to study
Vanolli K., |Switzer- vey of physician's | | 39 ¢ Desaturation:26% ¢ Unable to establish
etal (2020) |land experience in the ¢ Emergence: 23% Ketamine dose adminis-
use of Ketamine. ® Respiratory depression: 13% tered.
* Nausea & vomiting: 10% ® Survey did not ask if AE
* Airway obstruction: 3% occurred with Ketamine
¢ Concluded that AE was sel- alone or when co admin-
dom reported, and all partici- istered.
pating physicians considered | ¢ Midazolam administered
Ketamine safe. by 36% of those surveyed
to avoid hallucination.
¢ Single blinded, crew not
blind to medication.
¢ Non-Anglo-American
o After 30 minutes of ad- EMS system.
ministration the ketamine ¢ Hypotension not report-
(K) group reported 49/120 ed.
* Multi-centre RCT (40.8%) patients had adverse | Follow up period only
¢ Ketamine dose: events. prehospital so may miss
20mg over 2 * Nausea: 6.7%, later complications.
minutes followed | | 128 * Vomiting: 6%, ¢ Head injuries, unstable
Le Cornec France by 10mg every 5 receivin ¢ Decreased consciousness: 8%, | patients, fractures need-
et al (2023) minutes. K & |'e Visual disturbance: 17.5% ing relocation excluded
etamine
* Adverse events ¢ Emergence phenomenon: from study.
documented at 20% ¢ Potential for publication
30-minute intervals ¢ Hypertension: 4.2% bias in not reporting
until arrival at ED. * No patients experienced hypotension.
severe adverse events or * Some conflict of interest
required intervention to recorded for 2 authors.
manage adverse events. ¢ No mention of other
medications such as
antiemetics or haemody-
namics.
e Serious AE: 4 (2%)
* Experienced AE: 106 (48%)
* Vomiting: 16 (7%) Ad-
vanced airway management:
1 (<1%)
e Desaturation: 15 (7%)
® Multi-centre RCT ® Need for ventilatory support:
across two regional 1 (<1%)
ambulance services e Arrhythmia: 3 (1%)
Smyth et al,, | United . Iléerrrrg:eerdso;ei:ns . 219 : Eypotfnsi(')n: .61§‘E/§1/) . gote?tial fgl.‘ fnklilinfi;ng
(2035) Kingdom mg : yper er.1510n. 17 (8% ue to predictable side
with second 15mg e Sedation: 23 (11%) effects of Ketamine
if pain continued * Excitatory movements: 2 (1%)
5 mins post initial ® Adverse behavioural reac-
dose tions: 22 (10%)
* Allergic reaction: 1 (<1%)
* Nausea: 34 (16%)
¢ Naloxone administered: 2
(1%)
* Midazolam administered:
7 (3%)
AE- adverse events, BP- blood pressure, ED — emergency department, HR- heart rate, IV- intravenous, IO- intraosse-
ous, RCT - randomised controﬁed trial, RR-respiratory rate

Table 4 (continued): Characteristics of included studies.
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ABSTRACT

A local Advanced Life Support (ALS) ambulance was dispatched for a medical
patient experiencing a respiratory emergency. Part of the additional information
presented from the Public Safety Answer Point (PSAP) reported that the patient had
received radioactive therapy, and they were warned not to come into contact with
other people due to radiological concerns. The crew on the ALS unit immediately
realized that while they were trained in accordance with OSHA 29 CFR 1910.120 at
the technician level, they had neither the equipment nor specialized experience in
radiation to know best practices for this situation. They requested the Hazardous
Materials Duty Officer to assist with medical guidance and radiological understand-
ing. Thankfully the on duty Hazardous Materials Duty Officer (HMDO) was also a
paramedic and the designated radiological officer was able to offer clinical guidance,
but this incident demonstrated the deficiencies that exist in the paramedic knowl-
edge set and the need for specialized training options. The patient believed they
were having an allergic reaction resulting in respiratory distress while the crew were
traversing an unknown territory of brachytherapy and how that may be impacting
the patient. While the patient was able to be managed relatively easily based on their
symptoms with minimally invasive therapies, this highlighted the need for special-
ized resources and access to experts.

INTRODUCTION

Brachytherapy is a common therapy for specific types of cancer
treatment including thyroid cancer. It is well documented that
the thyroid has a particular attraction to iodine. For radiotherapy
Iodine-131 is typically used to focus the therapy at the thyroid
(Wei et al., 2021). The patients’ therapy resulted in the success-
ful planting of iodine within the thyroid as confirmed prior to
her department from the medical appointment. However, the
patient returned home and noticed that she was having trouble
breathing, a life-threatening emergency, and promptly called
911. As she was instructed to, she warned the PSAP that she had
received radiotherapy, was considered radioactive and, people
should be instructed to avoid her. The responding paramedic,
unsure of what to do, called for a specialist. As a field paramed-
ic, they found themselves struggling to find the balance between
how best to treat the patient while at the same time keeping
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themselves and their crew safe, a dichotomy we often find ourselves in EMS struggling
with.

CASE INITIAL ASSESSMENT

By fortunate coincidence, the HMDO arrived as EMS was preparing to make contact.
The ALS unit provided medical monitoring equipment and the HMDO provided a
Geiger counter capable of detecting gamma radiation, a deliberate choice. The patient
was a well appearing 77-year-old female who did not appear to be in any acute distress.
While crews were advised that contamination was not a concern and minimal monitor-
ing would occur until levels could be established and safe work zones determined. The
HMDQO, as a credentialed paramedic, started non-invasive monitoring of the patients’
vital signs while gathering background readings. This was done to minimize the num-
ber of people impacted should the radiation levels be concerning enough. Knowing that
contamination was a minimal risk factor, short of an insult to thyroid resulting in the
isotope being released. universal precautions would be adequate (Radiation Emergen-
cy Medical Management, n.d.). The patient’s examination was rather unremarkable, but
therapies were deferred to local protocol and patient need by the transporting paramed-
ic. Ultimately, she would receive medical monitoring and a nebulized beta-2 agonist for
mild wheezing. The latter therapy was the therapy the transporting paramedic was most
concerned with and its impact on contamination and exposure.

RADIOLOGICAL ASSESSMENT

The thyroid was surveyed at both near contact and at one foot distance. This gave the
ability to not only give guidance on safe distances but also estimate the crew’s exposure.
Following the principals of the inverse square law (Ionactive Consulting Limited, 2024),
we can calculate the reading that would be found in various distances and thus could
safely conclude that the on contact reading was 200 mR/hr (milli-Roentgens per hour)
and the one foot reading was 20 mR/hr, which was the most likely dose rate they would
receive during general patient care. The transport time to the closest appropriate hospital
was estimated to be 20 minutes. Utilizing the dose rate and transport time we calculated
their transport dose to be 400 mR. The dose would increase slightly while unloading the
patient into the emergency department and transferring at bedside but would not exceed
safe limits (Occupational Safety and Health Administration, n.d.) for emergency work-
ers. The crew was given just-in-time training to understand their risks, understand their
exposure, and give them guidance on safe practices including As Low As Reasonably
Achievable (ALARA) through the act of time, distance, and shielding. Spending the least
amount of time, further away from the patient, and with objects between you would
significantly reduce their exposure. This meant sitting at the far end of the ambulance
near the patients’ feet would reduce exposure. Additionally the driver would be better
protected as they would not only be further away from the patient but would benefit
from partial coverage from the ambulance structure. Crews were advised that any ther-
apy they may wish to do would not cause radiological contamination including aerosol
generating procedures but a surgical airway, something considered highly unlikely in
this patient, may result in contamination. Once the crews’ concerns were placated, they
were given contact information for the HMDO should they have follow-up questions or
concerns. The patient was transported uneventfully to the hospital and crews returned
to service without further issue. Something worth reviewing and a limitation in the re-
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sponse model for the HMDO is that they carry a Geiger counter that is designed to eval-
uate gamma radiation with an optional probe to evaluate contamination with sensitivity
for alpha, beta, and gamma. Specifically missing from the equipment cache is an isotope
identifier which would have utilized the gamma spectrum released from the isotope
allowing the crews to identify the isotope without any question (Smith & Kearfott, 2018).
This was not necessary at this time as the patient was able to produce relevant documen-
tation on what isotope was utilized and calculations could be made knowing the specific
activity from the reporting documentation. This created a post incident discussion on
deployment of specific resources and practical limitations after the incident.

FOLLOW UP AND OUTCOME

Utilizing a software link within the patient care report and the hospital system known
as the “Health Data Exchange” allowed prehospital crews to evaluate the notes written
by the physicians and discharge summary. For this patient she was monitored in the
emergency department for several hours to evaluate for acute changes in condition and
allow for the emergency physician to speak with the onsite health physicist for further
care planning. The patient was discharged home to self-care.

DISCUSSION AND CONCLUSION

Reading over this case, you can probably tell that this case was, on its surface, both rath-
er unique and, thankfully, a case that could be managed without a great deal of strain.
The patient was arguably hemodynamically stable for the duration of care. The crews
not only had access to a resource that could provide expert testimonial and respond

to the scene to give guidance from both a medical perspective as well as a radiological
specialist perspective. In Lancaster County, PA we have a dedicated volunteer hazardous
materials team with a duty officer available at all hours and a non-transport paramedic
unit that is available to assist in these special cases. This brings to the forefront the very
real concerns that exist in a system that does not have access to such a resource. In nearly
every response district there is some radioactive risk factor this could be something as
simple as your local dentist office, medical office, radiotherapy service, industrial settings
including a recycle center or paper mill who all benefit from the usage of radioactive
elements. Prehospital providers need to be prepared to manage patients who are either
exposed or contaminated with radiological materials. Ask yourself: Is this resource
available to me? Had I been dispatched to this incident would I have been able to safely
protect myself and my patient from harm? If the answer is no, then a serious discussion
needs to be had about how best we can keep our community safe.

PATIENT PERSPECTIVE AND CONSENT

Sadly, in reaching out to the patient after the incident to gather perspective and consent
it was determined the patient had expired sometime in the years following therapy.
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ABSTRACT

This article investigates the significant role of nocebic-effect inducing language in
shaping patient outcomes within paramedicine, emphasizing how negative commu-
nication can heighten anxiety and intensify pain. It explores the neurophysiological
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scenarios, understanding and mitigating nocebic language is therefore relevant to all
patient encounters.

Information that is communicated to patients can either reduce or worsen their anxiety
levels. In emergency medical situations, paramedics frequently need to explain complex
procedures quickly and clearly. Studies have demonstrated that patients who receive
detailed verbal briefings about procedures often experience increased anxiety, especially
if the information is presented negatively. For instance, when a paramedic explains an
urgent medical intervention, using calm, positive language, this can significantly reduce
patient anxiety and contribute to better outcomes (Lin et al., 2016).

A relatively new theory has emerged that pushes the limits of "nocebic communica-
tion," or nocebic-effect inducing language, also termed "nocebic terminology" (H&user
et al, 2012). This is the understanding that, while nocebic-effect inducing language can
occur during any clinician-patient encounter. During the critical first hour following a
medical emergency or trauma, patients enter a "modified state of awareness" (Bierman,
1989). This period involves a heightened state of vulnerability, rendering patients highly
susceptible to verbal suggestions. This hyper-suggestible condition mirrors a state akin
to hypnosis which, for the purpose of this paper, the authors take to mean a form of
focused attention (sometimes referred to as a "trance equivalent state") where the words
spoken around the patient can significantly influence cognition, thereby affecting their
mental and emotional state.

During this vulnerable time, patients often experience confusion, paired with hypnotic
phenomena, which heightens the likelihood that they may view statements from para-
medics and other responders in a negative light (Erickson & Haley, 1967). The language
used by healthcare professionals can, therefore, amplify these effects. Thus, necessitating
careful and compassionate communication to prevent exacerbating anxiety and pain.
This understanding emphasizes the importance of employing positive and reassuring
language (Jacobs & Duffee, 2023).

Linguistic factors that include specific word choice and syntax influence cognitive pro-
cesses underlying anxiety and pain perception. Anxiety can impair cognitive functions
like working memory and decision-making, which are vital in processing verbal infor-
mation. For example, research has shown that individuals with high anxiety exhibit
impaired verbal fluency and memory performance, complicating their ability to engage
with healthcare providers effectively (Vytal et al.,, 2013). This cognitive disruption can
create a feedback loop, where increased anxiety leads to poorer communication and un-
derstanding, ultimately resulting in worse outcomes.

There is, therefore, a clear parallel between the form of perceptional changes that occur
in subjects who undergo hypnosis and the "natural trance [type] state" that occurs in
traumatic and medical emergencies (Hansen & Zech, 2019). Given that the "medical envi-
ronment" is so replete with negative suggestions, there is a consequent opportunity for
a paramedic, or other provider, to influence a patient’s psycho-physiological functions,
without the necessity to conduct a hypnotic induction (Hansen et al, 2010).

The interaction between communication styles in medical emergencies and patient
outcomes is deeply rooted in neurophysiological and psychological mechanisms. The
weight of evidence underscores that communication during the first critical hour can
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either amplify or dampen stress and physiological maladaptions. These effects are me-
diated by neurotransmitter systems, the hypothalamic-pituitary-adrenal (HPA) axis, and
limbic activation, interwoven with psychological states of fear and suggestibility.

NEUROTRANSMITTER ACTIVITY AND MODULATION OF PAIN

Neurotransmitters like dopamine, endogenous opioids, and cholecystokinin (CCK) are
central to moderating pain and emotional distress during trauma. Endogenous opioids,
which are integral to natural analgesia, activate p-opioid receptors to suppress nocicep-
tive input (Zubieta et al., 2005). However, nocebic communication has been shown to
stimulate CCK release in the central nervous system, antagonizing opioid receptor activi-
ty and exacerbating pain (Arrow et al., 2022).

Conversely, dopamine, another key neurotransmitter, facilitates reward signaling and
stress resilience. Studies linking dopaminergic activity to communication reveal that
positive verbal reinforcement activates dopaminergic pathways, not only alleviating pain
but also improving emotional states (Benedetti & Piedimonte, 2019). Furthermore, func-
tional neuroimaging has demonstrated that regions such as the anterior cingulate cortex
(ACC) and insula show increased activity during positive clinician-patient interactions,
indicative of dopamine and endogenous opioid activation (Bensing & Verheul, 2010).

HPA Axis AND STRESS REGULATION

The HPA axis orchestrates the body's response to acute stress, which is often magnified
during medical emergencies. Upon encountering a perceived threat, the hypothalamus
releases corticotropin-releasing hormone (CRH), triggering the pituitary gland to secrete
adrenocorticotropic hormone (ACTH). This cascade culminates in adrenal cortisol re-
lease, leading to heightened glucose availability and temporary suppression of non-es-
sential functions (Hadamitzky et al., 2018).

Nocebic interactions amplify this stress response by increasing amygdala activity, which
sends excitatory signals to the hypothalamus. This hyperactivation perpetuates the HPA
axis cycle, contributing to sustained cortisol elevation, impaired cognitive function, and
heightened pain perception. Neuroimaging studies have identified heightened connec-
tivity between the amygdala and HPA axis-related regions during exposure to negative
language, confirming the exacerbation of stress states (Scott et al., 2007).

LimvBIC SYSTEM ACTIVATION AND EMoTIONAL DYNAMICS

The limbic system, particularly the amygdala and hippocampus, plays a pivotal role in
processing emotional stimuli, including responses to nocebic or placebo communication.
Negative verbal cues intensify amygdala activation, augmenting fear and hyperalgesia.
Sajid (2018) demonstrated that nocebic terminology disrupts the neural circuitry respon-
sible for emotional regulation, compounding both psychological and somatic symptoms.

Importantly, framing language positively has been shown to downregulate amygda-

la activity and promote parasympathetic response, which counteracts the sympathetic
overdrive caused by stress. Neuroimaging techniques like functional MRI (fMRI) reveal
that during positive clinician-patient interactions, increased activity in prefrontal areas
dampens maladaptive limbic responses (Benedetti et al., 2005).
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SUGGESTIBILITY AND HYPNOSIS IN PREHOSPITAL CARE

Trauma and acute critical illness, often induces a heightened state of suggestibility, akin
to a natural trance. This state amplifies the impact of verbal suggestions, making it crit-
ical for prehospital providers to adopt constructive communication strategies. Research
into hypnotic communication shows that framing painful procedures with neutral or
positive language can significantly reduce pain perception and stress markers (Erickson
& Rossi, 1980).

Expectancy also plays a vital role in modulating these effects. Positive verbal reinforce-
ment has been shown to elicit placebo responses through activation of the medial pre-
frontal cortex and subcortical areas such as the periaqueductal gray (PAG), which are
central to pain modulation networks (Zubieta & Stohler, 2009).

PraceBo AND NoceBo MECHANISMS IN CLINICAL OUTCOMES

Placebo effects demonstrate the influence verbal, and non-verbal communication has on
physiological states. Neurobiological studies show that placebo responses activate en-
dogenous opioid systems across multiple brain regions, including the ACC, orbitofrontal
cortex, and hypothalamus (Scott et al., 2008). These activations correspond to reductions
in pain and improvements in stress regulation.

Conversely, nocebo effects represent the negative side of this phenomenon. Negative
expectations induced by nocebic language activate exaggerated pathways, impair cortisol
regulation, and intensify maladaptive fear responses. Neural imaging reveals increased
connectivity across the cingula-frontal pain network during nocebo-driven hyperalgesia
(Wager et al., 2004).

INTEGRATION OF NEUROPHYSIOLOGY INTO CLINICAL COMMUNICATION

Clinical communication that incorporates an understanding of neurophysiology can
drastically improve patient outcomes. Positive communication primes neurobiological
mechanisms that enhance resilience, while negative interactions exacerbate physiological
stress altogether. Strategies leveraging these insights include structured training in lin-
guistic reframing, active listening, and the use of calm, empathetic language to mitigate
hyperactivation of stress and pain pathways.

EXPLAINING PROCEDURES:
Nocebic Communication: "This procedure is going to hurt, but we have to do it."

Positive Communication: "You might feel some altered sensation during this procedure, but
we'll do everything we can to make you comfortable and it'll help you get better."

PROVIDING UPDATES:
Nocebic Communication: "Things are not looking good right now, but we're trying our best."

Positive Communication: "The worst is behind you now and we are making progress step by
step.”
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REASSURING DURING TRANSPORT:
Nocebic Communication: "The ride might be bumpy, but we have your seatbelts on."

Positive Communication: "We'll make the ride as smooth as possible and this safety harness
will help us keep you safe. Let us know if you need anything to feel more comfortable."

ADDRESSING PATIENT CONCERNS:
Nocebic Communication: "There's a lot that can go wrong, but we'll see what happens.”

Positive Communication: "Your body is naturally working in the background even when you
are not fully aware of it. We're working with those processes doing everything that is
necessary to ensure the best outcome for you. Feel free to share any concerns you have."

Effective communication is not merely about conveying information; it is a multidimen-
sional process that encompasses active listening and empathetic engagement, both of
which are pivotal in fostering positive patient outcomes (Moeini et al, 2019). For para-
medics, who often operate in high-pressure environments, these skills can significantly
influence recovery trajectories. Active listening involves attentively understanding pa-
tient concerns, which not only alleviates anxiety but also empowers patients by validat-
ing their feelings and experiences. "Learnable language Structures" (Cyna, 2020) which
involve consciously applied formats of communication are, therefore, key.

In acute medical situations, communication nuances, including non-verbal cues, are also
essential for building trust and rapport between patients and paramedics. Non-verbal
communication constitutes a substantial part of interpersonal interactions, with studies
indicating that effective non-verbal communication correlates with higher patient sat-
isfaction and compliance (Kelly et al, 2018; Liu et al, 2016). This is particularly relevant
in emergency settings, where patients may experience high stress and anxiety, making
them more sensitive to the emotional tone and body language of caregivers (Hall et al,
2021).

By prioritizing empathetic communication and trust-building, paramedics can forge
therapeutic relationships that promote recovery and elevate their effectiveness (Duf-

tee, 2023). This rapport facilitates a connection that extends beyond immediate medical
needs, laying the groundwork for a supportive environment where patients feel un-
derstood and cared for. For instance, when explaining a procedure, a paramedic who
takes the time to listen to a patient's fears and responds with empathy can demystify the
process thereby reducing apprehension. Similarly, when providing updates using a calm,
reassuring tone, while actively engaging with the patient's questions, can reinforce trust
and confidence in the care being provided.

Reassurance during transport, or addressing patient concerns with empathy, further
solidifies this trust. When paramedics express genuine concern for patient comfort and
well-being, it not only enhances the immediate care experience but also contributes to
better psychological and emotional outcomes for patients. Evaluating these skills in-
volves observing how paramedics interact with patients, noting their ability to listen,
respond empathetically and adapt their communication style to meet the needs of the
individual. Such practices underscore the importance of interpersonal skills in medical
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emergencies, where the positive, human touch can profoundly impact healing and recov-
ery.

Effective communication is at the heart of paramedicine, underscoring the profound
influence language has on patient care and outcomes. Understanding the impact of noce-
bic-effect inducing language reveals the crucial need for paramedics to adopt strategies
that foster reassurance and trust. Positive, empathetic communication not only mitigates
anxiety and pain but also builds the therapeutic relationships essential for healing and
recovery. By refining their verbal and non-verbal interactions, paramedics can greatly
enhance patient experiences, offering support during moments of vulnerability. As on-
going research continues to uncover the complexities of language and its neurobiological
effects, the future of paramedicine lies in integrating these insights into practice, paving
the way for compassionate and effective care that benefits both patients and practitioners
alike.

It is important to acknowledge the profound harm that negative language can inflict on
patients, it is essential for healthcare providers to implement proactive communication
strategies that alleviate stress, cultivate positive expectations, and harness the therapeu-
tic potential of placebo effects (Wiech, 2016; Peerdeman et al., 2016). A new look at ethical
practice in healthcare demands an intentional effort to avoid language that may cause
harm and replace it with empathetic and supportive communication styles that promote
both emotional and physical health. Integrating training programs focused on positive
communication skills could serve as a critical step toward minimizing nocebic effects
and ensuring ethical compliance in patient care (Ellis et al., 2017; Légaré et al., 2018).
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relevant article and includes some non-relevant articles.

The search strategy is filtered to only include articles published
in a time frame listed below. This will include articles with elec-
tronic and print publication dates in that date range. Some of the
publication dates may fall outside of this range due to how the
article metadata was indexed by the publisher.

The following results were obtained on July 4, 2025 from the

PubMed website (https://pubmed.ncbi.nlm.nih.gov/) using the

following search terms and Boolean logic:

"paramedic"[Text Word] OR "paramedics"[Text Word] OR "pre-
hospital"[Text Word] OR "pre-hospital"[Text Word] OR "emer-
gency medical technician"[Text Word] OR "emergency medical
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technicians"[Text Word] OR "Ambulance"[Text Word] OR "emergency medical services'[-
Text Word] OR "fire-rescue"[Text Word] OR "fire-rescue"[Text Word]

Search Filter: Publication range of June 1, 2025 to August 31, 2025.
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(FL): StatPearls Publishing; 2025 Jan-.

5. Prehospital management. retnik A. Eur ] Trauma Emerg Surg. 2025 May 6;51(1):198. doi: 10.1007/s00068-025-02825-
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Pre-hospital ECPR for refractory cardiac arrest - The PRECARE pilot feasibility study. Kruit N. Resuscitation. 2025
Jul;212:110631. doi: 10.1016/j.resuscitation.2025.110631. Epub 2025 May 12. https://doi.org/10.1016/j.resuscita-
tion.2025.110631

[Invisible support, life-saving cooperation]. Jobb B. Orv Hetil. 2025 Jul 13;166(28):1083-1090. doi:
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nursrepl15050165
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doi.org/10.1186/s13049-025-01391-6

Unveiling paramedic confidence: exploring paramedics' perceived confidence in out-of-hospital births and obstetric
emergencies - a scoping review. Martin L. Rural Remote Health. 2025 Jun;25(2):9260. doi: 10.22605/RRH9260.
Epub 2025 Jun 4. https://doi.org/10.22605/RRH9260

Dispatch Decisions and Emergency Medical Services Response in the Prehospital Care of Status Epilepticus. McInnis
RP. West ] Emerg Med. 2025 May 18;26(3):549-555. doi: 10.5811/westjem.21266. https://doi.org/10.5811/west-
jem.21266
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Prehospital Management of the Pregnant Trauma Patient. Larson NJ. Air Med J. 2025 Jul-Aug;44(4):236-241. doi:
10.1016/j.am;j.2025.04.002. Epub 2025 Jun 1. https://doi.org/10.1016/j.amj.2025.04.002

Emergency Medical Services Clinician Accuracy Using the Pediatric Observation Priority Score. Ward CE. Pedi-
atr Emerg Care. 2025 Sep 1;41(9):e129-e135. doi: 10.1097/PEC.0000000000003425. Epub 2025 Jun 5. https://doi.
org/10.1097/PEC.0000000000003425

Confined space airway management: a narrative review. Rudolph SS. Scand ] Trauma Resusc Emerg Med. 2025 May
5;33(1):79. doi: 10.1186/s13049-025-01357-8. https://doi.org/10.1186/s13049-025-01357-8

Video Streaming or Telephone Communication During Emergency Medical Services Dispatch Calls: A Cluster
Randomized Clinical Trial. Gude MF. JAMA Netw Open. 2025 Jul 1;8(7):e2519020. doi: 10.1001/jamanetworko-
pen.2025.19020. https://doi.org/10.1001/jamanetworkopen.2025.19020

Intraosseous vs Intravenous Access for Epinephrine in Pediatric Out-of-Hospital Cardiac Arrest. Okubo M. JAMA
Netw Open. 2025 Jun 2;8(6):e2517291. doi: 10.1001/jamanetworkopen.2025.17291. https://doi.org/10.1001/jama-
networkopen.2025.17291

Paramedics and opioid use disorder: the case for a "Lights and Sirens" response. Froats M. CJEM. 2025 Aug;27(8):592-
595. doi: 10.1007/s43678-025-00946-x. Epub 2025 Jun 4. https://doi.org/10.1007/s43678-025-00946-x

Integrating emergency medical services and palliative care: A nominal group technique. Gage CH. Afr ] Prim Health
Care Fam Med. 2025 Jun 24;17(1):e1-e10. doi: 10.4102/phcfm.v17i1.4891. https://doi.org/10.4102/phcfm.v17i1.4891

Frailty and prehospital emergency care: implications for paramedic education. Krohn JN. Age Ageing. 2025 May
3;54(5):afaf126. doi: 10.1093/ageing/afaf126. https://doi.org/10.1093/ageing /afaf126
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Faculty of Pre-Hospital Care: consensus statement on the prehospital management of exertional heat illness. Hem-
ingway R. Emerg Med J. 2025 May 22;42(6):390-395. doi: 10.1136/emermed-2024-214795. https://doi.org/10.1136
emermed-2024-214795

Prehospital antiplatelet therapy in patients with out-of-hospital cardiac arrest suspected of acute coronary syndrome.
Charleux P. Resuscitation. 2025 Jun;211:110596. doi: 10.1016/j.resuscitation.2025.110596. Epub 2025 Mar 28. https://
doi.org/10.1016/j.resuscitation.2025.110596

Nordic physician-staffed prehospital services - organisation and preparedness for major emergency surgical proce-
dures. Galos P. Scand ] Trauma Resusc Emerg Med. 2025 May 23;33(1):95. doi: 10.1186/s13049-025-01416-0. https://
doi.org/10.1186/s13049-025-01416-0

Patient safety in non-conveyance within prehospital emergency medical services: a register-based study. Moller FA.
Intern Emerg Med. 2025 May 22. doi: 10.1007/511739-025-03980-w. Online ahead of print. https://doi.org/10.1007,
s11739-025-03980-w

Emergency medical technician[] experiences of assignments with women in labour. Hagensen K. Sex Reprod
Healthc. 2025 Sep;45:101118. doi: 10.1016/j.srhc.2025.101118. Epub 2025 May 31. https://doi.org/10.1016/j.
srhc.2025.101118

Aggressive Behavior Risk Assessment Tool for Emergency Medical Services. Kim SC. ] Am Coll Emerg Physicians
Open. 2025 Mar 18;6(3):100095. doi: 10.1016/j.acepjo.2025.100095. eCollection 2025 Jun. https://doi.org/10.1016/j.
acepjo.2025.100095
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Helicopter Emergency Medical Services as a Tool for Prehospital Emergency Rescue in Northern Italy. Stirparo G.
Air Med J. 2025 May-Jun;44(3):189-194. doi: 10.1016/j.amj.2025.02.005. Epub 2025 Mar 1. https://doi.org/10.1016/j.
amj.2025.02.005

How stepwise interventions in pre-hospital emergency care enhance out-of-hospital cardiac arrest management in a
Megacity in China. Xu H. Resuscitation. 2025 May;210:110594. doi: 10.1016/j.resuscitation.2025.110594. Epub 2025
Mar 26. https://doi.org/10.1016/j.resuscitation.2025.110594

Traumatic spinal cord injury: a review of the current state of art and future directions - what do we know and
where are we going?. Mensah EO. N Am Spine Soc J. 2025 Mar 5;22:100601. doi: 10.1016/j.xns;j.2025.100601. eCol-
lection 2025 Jun. https://doi.org/10.1016/j.xnsj.2025.100601

Nationwide estimates of potential lives saved with prehospital blood transfusions. Lammers DT. Transfusion. 2025
May;65 Suppl 1(Suppl 1):514-522. doi: 10.1111/trf.18174. Epub 2025 Mar 10. https://doi.org/10.1111/trf.18174

Contemporary prehospital Emergency Medical Services in the United States: An overview and considerations for the
Transfusion Medicine Community. Levy M]J. Transfusion. 2025 Sep;65(9):1738-1745. doi: 10.1111/trf.18348. Epub
2025 Jul 27. https://doi.org/10.1111/trf.18348

Emerging advances in spinal cord injury: An introductory overview. Fehlings MG. Brain Spine. 2025 Jun 25;5:104307.
doi: 10.1016/j.bas.2025.104307. eCollection 2025. https://doi.org/10.1016/j.bas.2025.104307

Prehospital antibiotics and intravenous fluids for patients with sepsis: protocol for a 242 factorial randomised con-
trolled trial. Scales DC. BM] Open. 2025 May 27;15(5):e104257. doi: 10.1136/bmjopen-2025-104257. https://doi.
org/10.1136/bmjopen-2025-104257

Activation of Emergency Department Stroke Protocol by Emergency Medical Services: A Retrospective Cross-Sec-
tional Study. Arad N. J Clin Med. 2025 Jul 16;14(14):5041. doi: 10.3390/jcm14145041. https://doi.org/10.3390
jem14145041

Effect of Remote Ischemic Conditioning and Red Blood Cells Biomarkers on Outcomes in Patients With Acute
Stroke. Blauenfeldt RA. ] Am Heart Assoc. 2025 May 20;14(10):e040787. doi: 10.1161/JAHA.124.040787. Epub 2025
May 13. https://doi.org/10.1161/JAHA.124.040787

The relationship between intervention and transport times in pre-hospital emergency medical services and resusci-
tation success. Turan A. Int Emerg Nurs. 2025 Jun;80:101623. doi: 10.1016/j.ienj.2025.101623. Epub 2025 May 22.
https://doi.org/10.1016/].ienj.2025.101623

Blood product administration in the prehospital setting: a multisociety consensus statement. Carenzo L. ] Anesth An-
alg Crit Care. 2025 May 26;5(1):28. doi: 10.1186/s44158-025-00248-9. https://doi.org/10.1186/s44158-025-00248-9

Ambulance Emergency Medical Services Professionals' Perspectives on Collaboration With Helicopter Emergency
Medical Services Physicians. Panula E. Air Med J. 2025 Sep-Oct;44(5):409-415. doi: 10.1016/j.am;j.2025.06.018. Epub
2025 Jul 16. https://doi.org/10.1016/j.am;j.2025.06.018

Navigating Research Ethics for Prehospital and Disaster Medicine. Franc JM. Prehosp Disaster Med. 2025
Jun;40(3):125-128. doi: 10.1017/51049023X25101234. Epub 2025 Jun 24. https://doi.org/10.1017/51049023X25101234

Out-of-hospital births and the experiences of emergency ambulance clinicians and birthing parents: a scoping review
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The specialization of emergency medical services in Iran: A qualitative study. Babaei HA. ] Educ Health Promot.
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Application of mixed reality in prehospital emergency nursing education: A scoping review. Li L. Nurse Educ Pract.
2025 Jul;86:104415. doi: 10.1016/j.nepr.2025.104415. Epub 2025 May 27. https://doi.org/10.1016/j.nepr.2025.104415

Blood Pressure Management Pre- and Post-Reperfusion in Acute Ischemic Stroke: Evidence and Insights from Re-
cent Studies. Liu F. Curr Neurol Neurosci Rep. 2025 Jul 25;25(1):52. doi: 10.1007/511910-025-01443-5. https://doi.
org/10.1007/511910-025-01443-5

Enhancing Emergency Medical Services with Smart Glasses Technology for Optimal Ambulance Positioning in
Simulated Critical Patient Care Scenarios. Apiratwarakul K. ] Multidiscip Healthc. 2025 Jul 29;18:4309-4316. doi:
10.2147/JMDH.S535090. eCollection 2025. https://doi.org/10.2147/JMDH.S535090

Profiling paramedic job tasks, injuries, and physical fitness: A scoping review. Marsh E. Appl Ergon. 2025
May;125:104459. doi: 10.1016/j.apergo.2024.104459. Epub 2024 Dec 24. https://doi.org/10.1016/j.apergo.2024.104459

Prehospital Triage of Pediatric Emergencies Treated by Helicopter Emergency Medical Services: A Population-Based
Cohort Study. Tsuchiya EA. Air Med J. 2025 Sep-Oct;44(5):365-371. doi: 10.1016/j.amj.2025.05.008. Epub 2025 Jun
13. https://doi.org/10.1016/j.am;j.2025.05.008

A Case of Prehospital Magnesium Sulfate Extravasation. Bilodeau S. Clin Pract Cases Emerg Med. 2025 May;9(2):245-
247. doi: 10.5811/cpcem.34874. https://doi.org/10.5811/cpcem.34874

Nursing supervision in the mobile pre-hospital emergency care service. Galiano C. Rev Esc Enferm USP. 2025 Jul
4;59:20240238. doi: 10.1590/1980-220X-REEUSP-2024-0238en. eCollection 2025. https://doi.org/10.1590/1980-
220X-REEUSP-2024-0238en

Tourniquet in Place as Full Trauma Team Activation Criterion Maintains an Acceptable Overtriage Rate. Brown
C. ] Surg Res. 2025 Jul;311:64-69. doi: 10.1016/j.js5.2025.04.015. Epub 2025 May 20. https://doi.org/10.1016/j.

Emergency Medical Technicians Can Administer Nitrous Oxide for Effective Analgesia in an Urban Multi-Tiered
EMS System. Costilla E. Prehosp Emerg Care. 2025 Jul 23:1-8. doi: 10.1080/10903127.2025.2531546. Online ahead
of print. https://doi.org/10.1080/10903127.2025.2531546

Prehospital respiratory interventions during six waves of COVID-19: results from Israel's Emergency Medical Ser-
vices system. Nerlander MP. BMC Emerg Med. 2025 Jul 6;25(1):117. doi: 10.1186/512873-025-01279-9. https://doi.
org/10.1186/s12873-025-01279-9

Which Technologies Should Be Used to Improve Prehospital Emergency Services?. Gorgens S. AMA ] Ethics. 2025 Jul
1,27(7):E510-517. doi: 10.1001/amajethics.2025.510. https://doi.org/10.1001/amajethics.2025.510

Establishing research priorities in emergency medicine telehealth. Sri-Ganeshan M. Emerg Med Australas. 2025
Jun;37(3):e70054. doi: 10.1111/1742-6723.70054. https://doi.org/10.1111/1742-6723.70054

Do not resuscitate (DNR) emergency medical services (EMS) protocol variation in the United States. Breyre AM.
Am ] Emerg Med. 2025 Jul 16;97:123-128. doi: 10.1016/j.ajem.2025.07.035. Online ahead of print. https://doi.
org/10.1016/j.ajem.2025.07.035

Emergency healthcare services response to the COVID-19 pandemic in Albania. Persiani N. Front Public Health. 2025
Jul 30;13:1568639. doi: 10.3389/fpubh.2025.1568639. eCollection 2025. https://doi.org/10.3389/fpubh.2025.1568639

Frequent callers to the emergency medical services: A mixed-methods study of call patterns, reasons for calling, and
wellbeing. Gehrt TB. Soc Sci Med. 2025 Oct;382:118326. doi: 10.1016/j.socscimed.2025.118326. Epub 2025 Jun 18.
https://doi.org/10.1016/j.socscimed.2025.118326

Emergency medical services providers' perspectives on the use of artificial intelligence in prehospital identification
of stroke- a qualitative study in Norway and Sweden. Leonardsen AL. BMC Emerg Med. 2025 Jul 28;25(1):136.
doi: 10.1186/512873-025-01300-1. https://doi.org/10.1186/s12873-025-01300-1

A Machine Learning Trauma Triage Model for Critical Care Transport. Weidman AC. JAMA Netw Open. 2025 Jun
2;8(6):259639. doi: 10.1001/jamanetworkopen.2025.9639. https://doi.org/10.1001/jamanetworkopen.2025.9639

Blood transfusion training for prehospital providers: a scoping review. Dion PM. Scand ] Trauma Resusc Emerg Med.
2025 Jul 31;33(1):134. doi: 10.1186/s13049-025-01440-0. https://doi.org/10.1186/s13049-025-01440-0

Prehospital management of the airway in trauma. Mockridge A. BJA Educ. 2025 Sep;25(9):348-356. doi: 10.1016/].
bjae.2025.05.002. Epub 2025 Jun 30. https://doi.org/10.1016/j.bjae.2025.05.002

National research agenda for postcrash care. Goolsby C. ] Trauma Acute Care Surg. 2025 Jun 1;98(6):942-950. doi:
10.1097/TA.0000000000004589. Epub 2025 Mar 28. https://doi.org/10.1097/TA.0000000000004589

Implementation of Telemedicine for Patients Referred to Emergency Medical Services. Cortellaro F. Epidemiologia
(Basel). 2025 Jul 11;6(3):36. doi: 10.3390/epidemiologia6030036. https://doi.org/10.3390/epidemiologia6030036

Prehospital oxygen-therapy and mortality in patients treated by emergency medical services: a prospective, ob-
servational multicenter study. Del Pozo Vegas C. World ] Emerg Med. 2025 Jul 1;16(4):357-366. doi: 10.5847/
wjem.j.1920-8642.2025.084. https://doi.org/10.5847/wjem.j.1920-8642.2025.084

Prehospital blood transfusion coalition clinical practice guideline for civilian emergency medical services. Levy
MJ. Trauma Surg Acute Care Open. 2025 Jul 16;10(3):e001931. doi: 10.1136/tsaco-2025-001931. eCollection 2025.
https://doi.org/10.1136/tsaco-2025-001931

Video laryngoscopy versus direct laryngoscopy in a UK pre-hospital physician/critical care paramedic helicopter
emergency medical service. Hannah J. Scand ] Trauma Resusc Emerg Med. 2025 Jul 8;33(1):120. doi: 10.1186/
513049-025-01433-z. https://doi.org/10.1186/s13049-025-01433-z

Designing for Better Pre-hospital Communication: Participatory Design of a Telemedicine Application for Emergency
Departments. Bai E. AMIA Annu Symp Proc. 2025 May 22;2024:152-161. eCollection 2024.
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made with the Editors.

Where available, URLs for each reference have been provided.

MANUSCRIPT
* The text is double-spaced in a 12-point font.
* Page numbers and line numbering are used for the ‘Main Submission File’
* The text adheres to the stylistic and bibliographic requirements outlined.
[ ]

Authors are strongly encouraged to follow any EQUATOR (Enhancing the QUAlity and Trans-
parency Of health Research) Guidelines that apply to their type of submission. These include,
but are not limited to:
* Randomized trials
e (CONSORT and its extensions
* Observational studies
e STROBE and its extensions
e Systematic reviews
e PRISMA and its extensions
e Study protocols
e SPIRIT and the PRISMA-P extension
* Diagnostic/prognostic studies
o STARD and the TRIPOD extension
* C(Case reports
e CARE and its extensions
* C(linical practice guidelines
* AGREE and the RIGHT extension
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e (Qualitative research
e SROR and the COREQ extension
* Animal pre-clinical studies
e ARRIVE
* Quality improvement studies
e SQUIRE and its extensions
¢ Economic evaluations
e (CHEERS

Note that there is a section in EQUATOR with guidelines specific to emergency medicine that may
also be applicable to studies in paramedicine.

SUBMISSION FILES

The following describes the ‘standard’ submission files that should be uploaded via the Journal sub-
mission website for each manuscript. Please refer to the specific submission guidelines for each sub-
mission category for more specific instructions that may apply.

AUTHOR AND FUNDING INFORMATION FILE

AUTHOR INFORMATION

All authors of a manuscript should provide their full name with up to four post-nominals and
up to two organizational affiliations and titles — exactly as they should appear in the publica-
tion.

The email of all authors should also be included.

If available, please include ORCiDs numbers for each author.

You also include social media handles (e.g., Facebook, Twitter, LinkedIn) for each author.

Please ensure that everyone who meets the International Committee of Medical Journal Editors
(ICM]E) requirements for authorship i is 1nc1uded as an author ( ttp:// www.icmje.org /recom-

html).

If an author changes their affiliation during the peer-review process, the new affiliation infor-
mation can be given to the Editorial Team and will be handled as any other manuscript revi-
sion. Please note that no changes to affiliation can be made after the pre-publication galleys of
the manuscript have been accepted for final publication.

Identify one author as the corresponding author. They will be shown as such when the article is
published and will be the point of contact between the editorial team and the authors.

If the work presented in the manuscript was presented at conference or published in abstract
form, identify the name of the event, location, format, and date of presentation.
Acknowledgements, where applicable, can be provided. Brevity is strongly encouraged.

FunDING INFORMATION

Please provide the details for any funding that supported the submitted work, to include all

details required by your funding and grant-awarding bodies. The following template sentences

are suggested:

* For single agency grants: This work was supported by the [Funding Agency] under Grant
[number xxxx].

e For multiple agency grants: This work was supported by the [Funding Agency #1] under
Grant [number xxxx]; [Funding Agency #2] under Grant [number xxxx]; and [Funding
Agency #3] under Grant [number xxxx].
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e [f a funding source was not involved, please confirm with a statement such as, “External
funding was not used to support this work.”

MAIN SuBMISSION FILE

To provide a high level of objectivity in the peer-review process IJOP uses a double blind process. The
identities of the authors and their institutions are not revealed to the reviewers and the identifies of the
reviewers are not revealed to the authors.

Due to the double blind review process, information about the authors and their institutions should
not appear anywhere in the main submission file. This should include removal of identifying informa-
tion in the ‘properties’ of the Microsoft Word (.doc or .docx) files that are submitted.

Please do not use extensive formatting of the document. Use single spaces between sentences. Separate
paragraphs with a carriage return. Do not indent the first line paragraphs with tabs or added spaces.

Unless stated otherwise in the directions for a specific manuscript category, all submissions should
include the following elements in the following order as a single document file, called the Main Docu-
ment File.

TiTLE

* Provide the suggested title for the published article. Please note that the title used for publica-
tion is subject to editorial team approval.

ABSTRACT, KEYWORDS, DIscLOSURES /| CONFLICTS, PRESENTATIONS, AND ACKNOWLEDGEMENTS

* Unless exempted or described differently in the directions for a specific submission category,
abstracts MUST be limited to 300 words or less, including the section headers (e.g., Problem,
Methods, etc.). Use structured abstracts when possible.

* Unless exempted or described differently in the directions for a specific submission category,
this page will also include between three (3) and six (6) keywords or short phrases that will be
used for title and search engine optimization. Keywords of paramedicine, EMS, and emergency
medical services will be added by default and will not count towards the keyword count re-
quirements.

* State any disclosures or conflicts for each author. This will be in addition to completion of the
ICMJE Disclosure Forms for each author as described below. If the are no conlficts, please state
none.

PrRIMARY MANuscRrIPT Bopy

* The primary body of the manuscript will come next in the main submission file. The composi-
tion of the primary body of the manuscript may vary with the category of the manuscript. Refer
to specific manuscript category descriptions for details.

¢ The manuscript should use a minimum of formatting. If there are multiple levels of heading
and sub-headings, please indicate the heading level by placing (H1) directly after the heading
text for the top level heading, H2 for sub-headings, H3 for sub-sub headings, etc.

e Tables should be used to summarize large amounts of information rather than writing it out as
a narrative. Tables may be created within the word processor or inserted from another program
(e.g., Excel). If another program is used to create the table, please include the original source
tile as a supplementation media file submission. All tables should be inserted into this prima-
ry manuscript body file. They must be labelled sequentially, and referred to in the text. Table
captions must include the table number and a name for the table at a minimum. Additional

International Journal of Paramedicine — Number 12, October-December, 2025 297



Guidelines for Authors

descriptive text may be added to the caption as needed to complement the reference to the table
in the main body of the paper.

* Figures shall be inserted directly into the text at the appropriate position. These may be lower
resolution images to simply show their correct placement. Figures must be labelled sequential-
ly and referred to in the text. Figure captions must be included with the figure number and a
name for the figure at a minimum. Additional descriptive text may be added to the caption as
needed to complement the reference to the figure in the main body of the paper. In addition to
including figures in the text, submit each figure as a supplemental media files in high resolu-
tion PDF, jpeg, .tiff, or .png file formats, with a 300dpi minimum resolution.

REFERENCES

* Where applicable, the references for the manuscript come next. Use endnotes rather than foot-
notes. The APA style in-text reference marks and in endnotes must be used.

* In each endnote reference, include hyperlink whenever possible to the referenced document. A
DOI hyperlink is preferred, which will have a format of https://doi.org/XXXXX. If a DOI is not
available, provide a link to the source journal, publisher website or similar source.

* Authors are responsible for the accuracy of all references, links and in text citations.

APPENDICES
* Where applicable, any appendices to the manuscript are inserted next.
ICMJE Forms FOR DiscLOSURE OF POTENTIAL CONFLICTS OF INTEREST

* One form per author should be submitted.

e The form is available at: https://icmje.org/disclosure-of-interest/

SUPPLEMENTAL MEDIA FILES

 If the submission includes any supplemental tables or figures, they would be each be uploaded
individually for inclusion at the end of the article.

* For spreadsheets used to generate tables, upload them as individual files and clearly indicate
which table they are associated with.

o [f there are any supplemental media files (e.g., spreadsheets, slide decks, audio or video files),
provide links to where readers can access them. They must be readily accessible without pass-
words or other restrictions.

GUIDELINES FOR CATEGORY-SPECIFIC SUBMISSIONS

Case ReprorTs (£2,000 WORDS)

* These manuscripts share the experience of unusual clinical presentations, circumstances, or
treatment approaches. Case reports should be structured as described in the Consensus-based
Clinical Case Reporting Guideline (CARE; https://www.equator-network.org/reporting-guide-

lines/care/).
ConcepTs (3,000 WORDS)

* These papers present a specific management or clinical concept, idea, or theory — and describes
its practical application. If the paper presents a new concept, it may also suggest research,
improvement projects, or pilot implementations of its application. Along with other standard
submission file elements, the primary manuscript body pages file for Concept papers should
contain:
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¢ Introduction - The introduction should describe the problem, issue, or circumstance that
the concept is intended to address. Where applicable, address the current literature that
demonstrates a gap and any pertinent background information.

e Concept Description — Provide a description of the concept and how it can be applied.
Where applicable, provide sufficient detail and clarity of any methods or procedures and
the setting and population to which the concept applies.

e Discussion - Authors are encouraged to include a critical review of related research and a
fulsome discussion that highlights how the concept contributes to the field of paramedi-
cine. Address any limitations of the concept.

DiaLoGues (£1,000 wWORDS)

The Dialogues section will publish comments and questions from readers related to previously

published articles. Along with other standard submission file elements, the primary manuscript

body pages file for correspondence should include:

* Subject Paper Information - Provide the title, name of the first author, and the IJOP issue for
the paper that is the subject of the correspondence.

e The narrative of the correspondence.

EpiTORIALS (£2,000 WORDS)

Editorials are a venue for the expression of opinion and perspective on topics relevant to the
paramedicine community. They should make clear point(s) in a concise manner with a scholarly
approach and tone. They should not be used for the presentation of data, findings, or research
that has not been previously published.

EpucaTIONAL METHODS AND PROCESSES (<3,000 WORDS)

These submissions explore a specific educational process, approach, or method. The paper
should also discuss any issues to consider in its practical application. Along with other standard
submission file elements, the primary manuscript body pages file for Education papers should
contain:

¢ Introduction - The introduction should describe the problem, issue, or circumstance that
the educational process, approach, or method is intended to address. Where applicable,
address the current literature that demonstrates a gap and any pertinent background infor-
mation.

* Description — Provide a description of the educational process, approach, or method and
how it can be applied. Where applicable, provide sufficient detail and clarity of any meth-
ods or procedures and the setting and population to which the process, approach or meth-
od applies.

* Discussion - Authors are encouraged to include a critical review of related research and a
fulsome discussion that highlights how the concept contributes to the field of paramedi-
cine. Address any limitations of the concept.

EMPIRICAL INVESTIGATIONS / ORIGINAL RESEARCH (<4,500 WORDS)

The submission of manuscripts for empirical investigations / original research may be clinical
or non-clinical. Several of the EQUATOR guidelines, described previously, may apply to any
given study in this category. Please apply them as appropriate to your particular investigation.
Authors may provide, or editors may suggest, that some information be provided as a sup-
plemental file so that the main paper remains concise. The supplemental content may include
data sets, images, video clips, and in-depth details on methodology. Along with other standard
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submission file elements, the primary manuscript body pages file for empirical investigations /
original research should include elements as called for in the applicable EQUATOR guidelines.
NEMSMA is a longtime collaborator with National Association of EMS Physicians in support of
Prehospital Emergency Care (PEC). In continuation of that relationship, IJOP and PEC have estab-
lished a collaborative relationship that exchanges manuscripts in certain circumstances. Empiri-
cal investigations on clinical topics may be forwarded to PEC for their initial consideration with
author consent.

METHODOLOGY (£2,000 WORDS)

This category of submissions provides deep explorations of methods used or may be used in
research studies or improvement projects. These methods should be novel in some way that
makes them of significant interest in their own right, separate from the studies in which they
are utilized. These papers can also provide a more detailed description of the methods than
would otherwise be appropriate in the primary research or improvement project manuscript.
The primary paper’s methods section may direct readers to a methodology paper in this catego-
ry for more detailed descriptions of the methods it utilized.

Along with other standard submission file elements, the primary manuscript body pages file
for Methodology papers should contain appropriate elements from the EQUATOR guidelines,
as described for empirical investigations.

QuaLity IMPROVEMENT PrOJECT REPORTS (£3,000 WORDS)

IJOP acknowledges the importance of quality improvement activities to optimize EMS system
performance and patient outcomes and welcomes manuscripts describing quality improvement
projects.

United States regulations do not require quality improvement activities to have Institutional
Review Board (IRB) or Research Ethics Board (REB) approval. The distinction between manu-
scripts requiring or not requiring IRB/REB approval may be subtle. Manuscripts not requiring
approval will generally be those which do not apply clinical treatments or diagnostic methods
that have not been previsouly established in the literature. A manuscript that explores different
ways to implement a clinical treatment or diagnostic method may not require approval.

The IJOP shall reject manuscripts that appear to have framed an activity as quality improve-
ment to circumvent research compliance, conduct, or reporting standards.

Authors may contact the editorial office if they are uncertain whether their work should be
submitted as a quality improvement or a research manuscript. If there any dounbdt, authors
are encouraged to submit QI projects to an IRB is to obtain their independent judgement of the
need for IRB oversight.

Quality improvement project reports should adhere to the Standards for Quality Improvement
Reporting Excellence (SQUIRE) guidelines (http://www.squire-statement.org). With permis-
sion of the Editorial Team, authors may submit manuscripts that use other generally accepted
improvement project frameworks (e.g., IHI Model for Improvement; DMAIC).

In general, quality improvement project reports should describe the process being examined;
the process change(s) that were tested; the baseline process performance level; the methods
used for conducting process tests and evaluating the results; the results, including the post-in-
tervention performance levels; any confounding variables and balancing measures; and the
process change iterations as applicable.

The manuscript discussions and conclusions should highlight what the external audience can
learn from the reported experience, not just the activity’s internal success or failure.
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* Authors may provide, or editors may suggest, that some information be provided as a supple-
mental file so that the main paper remains concise. The supplemental content may include data
sets, images, video clips, and in-depth details on methodology.

REVIEWS / SYNTHESIS (£4,000 WORDS)

* ]JJOP invites the submission of reviews of all types, including those with and those without me-
ta-analytic components. In addition to the guidelines for original research provided elsewhere
in these guidelines, any submissions in this category should be consistent with the Prisma 2020
guidelines for reporting systematic reviews https://www.equator-network.org/reporting-guide-

lines/prisma/.

ToorLsox (<3000 WORDS)

* These submissions will explain a tool or technique and describe its practical use. Where appli-
cable, the articles may include a supplemental file or link that contains the tool and a data file
where the reader may try out the tool.

¢ Along with other standard submission file elements, the primary manuscript body pages file
for Toolbox papers should contain:

* Introduction - The manuscript shall include an introduction that provides an overview of
the type(s) of projects that the tool or technique could be used for or the specifics of the
project that it was actually used in.

e Description of the Tool / Technique — As the central focus on the paper, this section shall
provide in an in-depth examination of the tool or technique and its mechanics. Describe
how the tool or technique should be applied in context of a clinical, operational, or admin-
istrative setting.

* Discussion — Discuss the underlying rationale for the tool or technique and why it may be
favored over other options.

* Provide a critique of related methods. Also include discussion of any limitations of the tool
or technique.

e Exercise — Where applicable, describe how to use the tool or technique in conjunction with
a sample data set or scenario.

SpeciAL REPORTS

* This submission category will be used for articles of a scholarly nature that do not fit into one of
the other IJOP submission categories. Authors are encouraged to use the guidelines described
in this document that seem to be most applicable to their Special Report, but consultation with
the Editorial Team before manuscript submission is strongly encouraged.
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