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ABSTRACT

Objective: ST-elevation myocardial infarction (STEMI) is a leading cause of mortality
in Australia. Paramedics treating adults with STEMI in the out-of-hospital environ-
ment can use fentanyl or morphine to manage the patient's pain, although there is
little research comparing the efficacy and safety of these drugs. Therefore, the objec-
tive of this study was to compare the effects of fentanyl to morphine on cardiac chest
pain and cardiorespiratory vital signs in adult STEMI patients in the out-of-hospital
environment.

Methods: We conducted a retrospective analysis of records of 1902 STEMI cases attend-
ed by Queensland Ambulance Service paramedics during the 4-year interval from
2013 to 2016. We compared pain score, blood pressure, respiratory rate, and pulse rate
between patients administered intravenous fentanyl and intravenous morphine. We
used a two-way mixed effects model (drug, time) to assess for main and interaction
effects, and where the interaction effect was significant, applied Mann-Whitney U
tests to further analyze between-group differences at each time point.

Results: We observed a significant main effect of time on pain score (p < 0.001),
respiratory rate (p < 0.05), and pulse rate (p = 0.025), such that these variables all
decreased over time. Additionally, we observed a significant drug-time interaction
for systolic and diastolic blood pressures (both p < 0.01), such that blood pressures
decreased over time in the morphine, but not fentanyl, group.

Conclusion: We compared the effects of fentanyl to morphine on cardiac chest pain and
cardiorespiratory vital signs in out-of-hospital adult STEMI patients and observed
differences in blood pressures only. Morphine appeared to have a depressive effect
on systolic and diastolic blood pressure, whereas fentanyl did not. An unanticipated
behavioural finding of this research is that, in the absence of a definitive guideline,
paramedics appear to use fentanyl when patients may be at risk of developing hypo-
tension.

INTRODUCTION

Acute coronary syndrome including ST-elevation myocardial
infarction (STEMI) was the leading cause of death in Australia in
2021, accounting for approximately 11% of all deaths (Australian
Bureau of Statistics, 2021). The predominant cause of STEMI is a
disruption to epicardial blood flow, with associated chest pain
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being a key diagnostic feature (Baruah & Hartley, 2023). When attending a patient with
STEMYI, the paramedics' primary goal is to ensure early access to thrombolytic therapy
while controlling the patient's pain and reducing their likelihood of experiencing ad-
verse effects from myocardial hypoxia until their transition to definitive care (Chew

et al.,, 2016). To achieve this goal, current Australian ambulance protocols recommend
treatment with aspirin, oxygen, nitroglycerine, thrombolytic drugs, and either fentanyl
or morphine for analgesia (Chew et al., 2016).

Fentanyl and morphine are both opioid analgesics. While previous research has inves-
tigated the efficacy and safety of each drug (Fleischman et al., 2011; Galinski et al., 2005;
Huang et al., 2022; Stoeckel et al., 1982; Thompson et al., 1995; Watso et al., 2022; Wel-
don et al,, 2016), much of this research has used healthy volunteers (Huang et al., 2022;
Stoeckel et al., 1982; Thompson et al., 1995; Watso et al., 2022). Comparatively few studies
have directly compared these two drugs that are the mainstay of analgesia in paramed-
icine. For example, a study by Fleischman et al. (2011), compared the efficacy and safety
of fentanyl and morphine in the out-of-hospital setting, but this study faced limitations
due to the lack of standardized patient conditions. Treating a patient with STEMI pres-
ents a unique challenge for paramedics because the pathology can create hemodynam-
ic instability leading to an increased risk of adverse events. As such, it is particularly
problematic that research has not yet investigated whether fentanyl or morphine is more
appropriate for use in adult STEMI patients. A 2016 study (Weldon et al.) investigated
the effects of fentanyl and morphine on individuals experiencing suspected ischemic
chest pain. Importantly, this study did not require confirmation of the specific underly-
ing pathology. Additionally, there are concerns about the study's statistical power, and

it remains uncertain whether the study excluded patients who received treatments that
could potentially introduce confounding variables. This existing literature underscores
the need to compare fentanyl and morphine more comprehensively and with attention to
detail. Particularly, assessing their safety and efficacy in adult STEMI patients is likely to
be crucial for guiding drug selection and enabling paramedics to confidently choose the
best analgesic for this haemodynamically vulnerable population.

The limited information available suggests that both fentanyl and morphine offer com-
parable analgesic effects (Fleischman et al., 2011; Galinski et al., 2005; Weldon et al., 2016).
While morphine has been shown to be associated with decreases in blood pressure in
healthy volunteers (Watso et al., 2022), fentanyl does not seem to produce the same effect
(Huang et al., 202). However, both fentanyl (Stoeckel et al., 1982) and morphine (Thomp-
son et al., 1995) have been reported to produce respiratory depression in healthy adults.
Given these findings, the lack of research investigating the suitability of fentanyl versus
morphine for adult STEMI patients is concerning, given the specific challenges posed by
this medical condition.

The aim of this research is to compare the effects of paramedic-administered fentanyl
and morphine on cardiac chest pain and cardiorespiratory vital signs in out-of-hospital
adult STEMI patients. Building upon the limited existing research, our central hypothe-
sis is that we will observe no differences in pain score between fentanyl and morphine
groups. Based on the data reported for healthy volunteers, we anticipate that the mor-
phine but not fentanyl group will exhibit decreases in systolic and diastolic blood pres-
sures, and there will be no difference in the change in respiratory rate between groups.
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By comparing the efficacy and safety of fentanyl and morphine in adult STEMI patients
in the out-of-hospital paramedicine environment, this research aims to contribute key
data to support paramedics in selecting the most appropriate analgesia for adult STEMI
patients and inform the future development of clinical guidelines.

METHODS
StupY DESIGN AND SETTING

We conducted a retrospective observational analysis of a state-wide (Queensland Am-
bulance Service) sample of STEMI patient case data recorded by registered paramedics
while providing patient care during the 4-year interval from 1 January 2013 to 31 De-
cember 2016 inclusive. This was a unique time period, during which both fentanyl and
morphine were preferred analgesic options for acute coronary syndrome, allowing a
direct comparison in the one study. Each case in the dataset represented 1 STEMI pa-
tient. No cases of non-cardiac ST elevation were included in the dataset. All case records
in the dataset were stored and maintained by the Queensland Ambulance Service. This
research was approved by the Charles Sturt University Human Ethics Committee (pro-
tocol number H20058) and the Queensland Ambulance Service Research and Innovation
Committee (Ref: 20/00383).

PARTICIPANTS

The Queensland Ambulance Service provided a preliminary dataset that included 2721
de-identified records of cases attended in the study interval where the patient was an
adult (18 to 75 years) with confirmed STEMI. We applied further inclusion and exclusion
criteria to the preliminary dataset, as presented in Table 1, to reduce possible bias related
to confounding treatments and patient criticality.

Inclusion Exclusion
Age >18 years and <75 years <18 years or >75 years
Diagnosis Confirmed STEMI Any comorbid pathology
. . Combination of morphine and fentanyl
Analgesic Morphine OR fentanyl . .
Any other pain relief
Administration Intravenous only Intraosseous or intramuscular or combination

Dose Information

Recorded

Unavailable

Contact time

>20 minutes

<20 minutes

Sets of Observations

Recorded at >2 time points

Recorded at <2 time points

Confounding Treatment

None

Treated with opioid in last 24 hours
Treated with regular (daily) opioid and/or drug(s) for neuralgia

Pulse rate <40 beats per minute

Criticality Pulse rate >160 beats per minute
Respiratory rate <8 breaths per minute
Other Corrupted data

Table 1. Criteria for inclusion or exclusion of adult STEMI case record in analysis.

International Journal of Paramedicine — Number 7, July-September, 2024
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In all cases included in the study, Fentanyl | Morphine
clinically appropriate doses of intra- N (males, females) 688 (567, 121) | 1214 (944, 270)
venous fentanyl or intravenous mor- Mean + SD | Mean + SD
phine were administered by a regis- Age (years) 59+ 10 57+ 101
tered paramedlc as part of prov1d1ng Initial Pain Score (0-10) 7£2 7x2%
patient care. To control for possible Initial Pulse Rate (bpm) | 7522 BL2*
effects of other interventions, we Initial SBP (mmHg) 1302 %6 139 26 *
excluded cases where the patient Initial DBP (mmHg) 88 <18 8418+
appeared to be in a hemodynami- Initial RR (breaths per | o
cally or respiratory critical condition minute) = =
because of the high likelihood the Time from TO to first dose

. : . 14994 153+10.0
patient would have been treated with (minutes)
adrenaline, amiodarone, atropine, Number of doses 33+16 32+15+%
or fluids, which are known to con- Dose-dose interval (minutes) | 13.0 =71 13573+
found our variables of interest. After Note: bpm, beats per minute; DBP, diastolic blood pressure; TO,

1vi inclusi d lusi 0-minute time point; mmHg, millimeters of mercury; RR, respira-
app ylng our mclusion and exclusion tory rate; SBP, systolic blood pressure; SD, standard deviation; * p <
criteria (Table 1), 1902 cases remained 0.05; + p > 0.05.

for analysis. For a summary of the
characteristics of each group, see
Table 2.

MEASURES

Table 2. Characteristics of fentanyl and morphine groups.

The outcome variables selected for analysis were pain score (0-10 numbered rating scale),
pulse rate (beats per minute), systolic blood pressure (millimeters of mercury [mmHg]),
diastolic blood pressure (mmHg), and respiratory rate (breaths per minute). All outcome
variables were recorded by registered paramedics, according to standard practice at the
time of the study, as part of providing patient care.

STATISTICAL ANALYSIS

All data were checked for normality using the Shapiro-Wilk statistic. Dependent data
(pain score, pulse rate, systolic blood pressure, diastolic blood pressure, respiratory rate)
were analyzed using a two-way mixed effects model (Factors: Time, Drug) to assess for
main and interaction effects. For variables where we identified a statistically significant
interaction effect, we then performed Mann-Whitney U tests to assess between-group
differences at each time point. The threshold for statistical significance was set at p <
0.05. All analyses were conducted using Jamovi (Ver 2.3.21.0).

RESULTS

Mean agge, initial pain score, and initial respiratory rate were not significantly different
between the fentanyl and morphine groups (all p > 0.05). Initial systolic blood pressure,
initial diastolic blood pressure, and initial pulse rate were lower in the fentanyl group
than the morphine group (all p < 0.001; Table 2).

PAIN SCORE

The change in pain score over time for the fentanyl compared to morphine groups is
shown in Figure 1. The main effect of drug and the drug-time interaction effect for pain

International Journal of Paramedicine — Number 7, July-September, 2024
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score were not statistically significant (p = 0.210; p = 0.116). The main effect of time was
significant, such that the mean pain score decreased from 7/10 at 0 minutes to 4/10 at 60
minutes (p < 0.001).

— Fentanyl

------ Morphine

Pain Score (0-10)
w

0 20 25 30 35 40 45 50 55 60
Time (minutes)

Figure 1. Change in pain score over time for adults with ST-elevation myocardial infarction administered
intravenous fentanyl compared to intravenous morphine.

BLooOD PRESSURE

Figure 2 presents the change in systolic and diastolic blood pressure over time for the
fentanyl and morphine groups.

SystoLic BLooD PRESSURE

The main effect of the drug, the main effect of time, and the drug-time interaction effect
on systolic blood pressure were statistically significant (all p < 0.001). When analyzing
between-group differences at each time point from 0 to 60 minutes, systolic blood pres-
sure was significantly lower in fentanyl compared to morphine at 0 minutes (x
130mmHg; x . =139mmHg; p < 0.001), 20 minutes (X, .
morphine entany’ morphine
139mmHg; p < 0.001), and 30 minutes (X fentanyl = 130mmHg; imorphme = 133mmHg; p =
0.036). Systolic blood pressure at all other time points was comparable (all p > 0.05).

fentanyl =

= 132mmHg; X =

Diastoric BLoop PRESSURE

The main effect of the drug, the main effect of time, and the of drug-time interaction
effect on diastolic blood pressure were significant (all p < 0.001). With respect to the be-
tween-group differences at each time point from 0 to 60 minutes, diastolic blood pres-
sure was significantly lower in the fentanyl group than the morphine group at 0 minutes
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= 83mmHg; X morphine = = 88mmHg; p < 0.001 ) 20 minutes (X

morphine = oommHg; p < 0.001 ), 25 minutes (X =83mmHg; x| .
0.026), and 30 minutes (X, =82mmHg; X morphine = = 85mmHg; p = 0.003). No other sig-
nificant differences in dlaStO{IC blood pressure were observed (all p > 0.05).

= 83mmHg;
=85bmmHg; p =

(X fentanyl fentanyl
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145
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Figure 2. Change in blood pressure over time for adults with ST-elevation myocardial infarction

administered intravenous morphine compared to intravenous fentanyl. Note: mmHg, millimeters of
mercury; * p < 0.05.

RESPIRATORY RATE

The change in respiratory rate over time for the fentanyl and morphine groups is shown
in Figure 3. The main effect of drug, and the interaction effect of drug and time on respi-
ratory rate were not statistically significant (p = 0.135; p = 0.533). The main effect of time
on respiratory rate was significant, with the respiratory rate decreasing from 18.3 breaths
per minute at 0 minutes to 17.6 breaths per minute at 60 minutes (p < 0.001).

Purse RATE

The change in pulse rate over time for fentanyl compared to morphine is shown in Fig-
ure 4. The main effect of the drug on pulse rate and the main effect of time on pulse rate
were both significant (p <0.001; p = 0.025, respectively). However, the drug-time interac-
tion effect on pulse rate was not statistically significant (p = 0.185).
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Figure 3. Change in respiratory rate over time for adults with ST-elevation myocardial infarction
administered intravenous fentanyl compared to intravenous morphine.

80

Fentanyl
79

T TT LT Morphine
78
77
76

75

74

73

Pulse Rate (beats per minute)

72

71

70

69

0 20 25 30 35 40 45 50 55 60

Time (minutes)

Figure 4. Change in pulse rate over time for adults with ST-elevation myocardial infarction administered
intravenous fentanyl compared to intravenous morphine. Note: * p < 0.05.
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DISCUSSION

The purpose of this research was to compare the effects of fentanyl to morphine on
cardiac chest pain and cardiorespiratory vital signs in adult STEMI patients in the
out-of-hospital paramedicine environment. Consistent with our first hypothesis, we
found that pain score across the 0 to 60-minute study interval was comparable between
the fentanyl and morphine groups. Also consistent with our second hypothesis, we ob-
served differences in systolic and diastolic blood pressures between the two groups and
decreased respiratory rate over time across both groups.

PAIN SCORE

The decrease in pain score over time was comparable between the fentanyl and mor-
phine groups, with pain score in both groups decreasing from 7/10 to 4/10 between 0
and 60 minutes. This finding is consistent with the small volume of previous research
showing that fentanyl and morphine offer equivalent analgesic effects (Fleischman et
al., 2011; Galinski et al., 2005; Weldon et al., 2015). Additionally, according to Rowbotham
(2001), a decrease in pain score of 2 points or more is likely to reflect a clinically mean-
ingful improvement in the patient's experience of pain. As such, paramedics can use
either fentanyl or morphine to achieve clinically meaningful pain reduction for adult
STEMI patients and analgesic effect is not a factor that would indicate the use of one
drug over the other for this population.

CARDIORESPIRATORY VITAL SIGNS
Broop PRESSURE

Both systolic and diastolic blood pressures were significantly lower in the fentanyl than
morphine group at 0, 20, and 30 minutes, with diastolic blood pressure also lower in the
fentanyl group at 25 minutes. Most interestingly, we found that both systolic and diastol-
ic blood pressures were 6% lower in the fentanyl (130/83mmHg) than morphine (139/88
mmHg; both p < 0.05) group at O-minutes, prior to drug selection and administration.
This unanticipated and novel finding suggests that paramedics may be selecting fentanyl
over morphine for patients who are at risk of becoming hypotensive. Between 2013 and
2016 when data were collected, both fentanyl and morphine were preferred analgesic
options for ACS (Queensland Ambulance Service, 2017) and as such, we did not expect
to observe differences in blood pressures at the 0-minute time point. However, the sta-
tistical significance of these differences suggests that paramedics may be systematically
selecting fentanyl over morphine when the patient's blood pressure is lower. While both
groups' blood pressures were within the normal range (Gabb et al., 2016), the fentanyl
group were at risk of becoming hypotensive if their blood pressures decreased. As such,
our results suggest that paramedics are potentially administering fentanyl preferentially
when they observe the patient is at risk of becoming hypotensive.

This novel behavioural finding, whereby paramedics appear to administer fentanyl
preferentially when a patient is at risk of developing hypotension, is particularly positive.
A systematic review conducted by Duarte et al. (2019) has reported that the use of mor-
phine in patients with acute coronary syndrome is linked to an increased risk of major
adverse cardiovascular events and in-hospital mortality. Considering this previous re-
search, the use of fentanyl in patients with low-normal blood pressures that we observed
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in our data likely led to patients experiencing reduced risk for adverse events associat-
ed with opioid administration. Queensland paramedic appear to be making a positive
clinical decision to administer fentanyl to patients at risk of becoming hypotensive,
validating the high level of trust in paramedics reported in the Australian community
(Australian Government Productivity Commission, 2022). This finding also supports the
importance of conducting further qualitative research into the factors that inform clinical
decisions in the absence of definitive guidelines, given that, at the time of data collec-
tion, either drug was equally recommended. Such research may be crucial to inform the
development of best-practice guidelines that support paramedics to continue making
informed, safe, and effective clinical decisions for their patients.

We did not observe any significant differences in systolic or diastolic blood pressures be-
tween groups after the 30-minute time point. This finding is likely related to two factors:
pharmacokinetic and pharmacodynamic differences between the two drugs; and para-
medics' selection of fentanyl for patients at risk of developing hypotension as described
above. The speed of onset for fentanyl and morphine are reportedly 4-6 minutes and 20
minutes respectively (Alexander, 2023). Therefore, given the mean administration time
for both drugs was 15 minutes, we expect that any changes in blood pressure would oc-
cur by the 20-minute observation for the fentanyl group, and the 35-minute observation
for the morphine group. The difference between blood pressures in the fentanyl group at
the 0-minute (130/83 mmHg) and 20-minute (132/83 mmHg) time points was unlikely to
be clinically significant, and blood pressures for the fentanyl group remained within the
normal range across the entire 60-minute study interval (Gabb et al., 2016).

In contrast, blood pressures in the morphine group decreased between the 0-minute
(139/88 mmHg) and 30-minute (133/85 mmHg) time points. While mean blood pressures
in the morphine group remained within normal range (Gabb et al., 2016), a difference of
the same magnitude in the fentanyl group would have resulted in mean blood pressures
in the fentanyl group becoming hypotensive. These results suggest that paramedics
selected the appropriate analgesic for their patients, leading to patients in both groups
maintaining normotension despite the disparate effects of the 2 drugs on blood pres-
sures.

RESPIRATORY RATE

Despite evidence indicating that administration of intravenous fentanyl (Stoeckel et al.,
1982) or intravenous morphine (Thompson et al.,, 1995) can cause respiratory depression
in healthy adults, we observed negligible changes in respiratory rate. Respiratory rate
decreased by 0.5 breaths per minute in the fentanyl group, and by 0.9 breaths per minute
in the morphine group, across the study interval (p < 0.05). Although these differences
were statistically significant, they are unlikely to have clinical significance because mean
respiratory rate for both groups at all time points in the study interval was within the
normal range (Braun, 1990). Our findings, therefore, suggest that, contrary to popular
opinion, respiratory rate should not be the primary factor determining whether to ad-
minister fentanyl or morphine to adult STEMI patients in the out-of-hospital paramedi-
cine environment.
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Puise RatE

Similarly, we observed that mean pulse rate for both groups at all time points during the
study interval remained within normal range (Ostchega et al., 2011). Additionally, the
drug-time interaction effect was not significantly different between groups, suggesting
that the change in pulse rate over time for each group was comparable. Therefore, pulse
rate should not be the determining factor when administering fentanyl or morphine to
adult STEMI patients.

CLINICAL APPLICATIONS

Taken together, our results suggest that blood pressure, and not respiratory rate, should
be the primary factor determining whether fentanyl or morphine is to be administered
for adult STEMI patients in the out-of-hospital paramedicine environment. This data is
particularly valuable as it supports paramedics to have confidence in their decision to
administer fentanyl to adult STEMI patients who are at risk of becoming hypotensive.
Fentanyl and morphine appear to offer comparable, clinically significant reductions in
cardiac chest pain for STEMI patients, and both medications result in similar, clinical-

ly insignificant reductions in the respiratory rate in this population. It appears that the
key difference between fentanyl and morphine is their effect on blood pressure. We
observed a 6% greater decrease in systolic and diastolic blood pressures associated with
the administration of morphine compared to fentanyl. As such, when a decrease in blood
pressure would cause an adult STEMI patient to become hypotensive, paramedics should
preferentially administer fentanyl. While previous studies (Huang et al., 2022; Watso et
al., 2022) suggested that this finding should be expected, this study has added value by
confirming that results from healthy populations do translate to the hemodynamically
precarious population of adult STEMI patients.

Additionally, given the unique challenge presented by STEMI pathology, it is likely to be
particularly important that paramedics administer fentanyl over morphine for patients
at risk of developing hypotension in this population. Hypotension can have considerable
detrimental effects for patients with STEMI, further compromising myocardial perfusion
and leading to decreased cardiac output, impaired organ perfusion, and an increased
risk of cardiac arrhythmias (Kontos et al., 2015; Menon & Hochman, 2002). Therefore,
selecting fentanyl, which has a smaller impact on blood pressure than morphine, will
likely lead to improved patient outcomes by avoiding the risks associated with mor-
phine-induced hypotension while offering a comparable reduction in pain for adult
STEMI patients. We recommend that paramedics consider blood pressure as a key deter-
mining factor guiding the choice of analgesic for adult STEMI patients to minimise the
risk of adverse effects.

LIMITATIONS

While we are confident in the clinical applicability of our results, it is important to note
that we did not compare possible differences in the equivalent dose of analgesic received
by each group. In practice, paramedics administer clinically appropriate doses of med-
ications according to their education, relevant guidelines, and professional judgement.
While it is possible that the fentanyl and morphine groups in our study did not receive
equivalent doses, and this may have influenced the results, we determined that increas-
ing experimental control by adjusting results based on possible dose differences would
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reduce the practical applicability of our conclusions. We recommend further research
investigates the possibility that differences in appropriate doses between the two drugs
contributes to the results we observed in this study. Additionally, we were unable to
control for possible differences in non-pharmacological approaches to pain reduction,
such as assisting the patient to a position of comfort or providing reassurance. Given all
patients were attended by registered paramedics, it is likely that these approaches were
consistently applied. However, we were unable to confirm this, and acknowledge the
possibility of confounding as a limitation of the study.

In conclusion, the aim of this study was to compare the effects of fentanyl and morphine
on pain and cardiorespiratory vital signs in adult STEMI patients. We found that, with
respect to our variables of interest, fentanyl and morphine seem to have comparable ef-
fects on all variables except blood pressures, where morphine appears to lead to a greater
decrease in systolic and diastolic blood pressure over time. We also observed an unan-
ticipated behavioural finding - that paramedics seem to selectively administer fentanyl
over morphine when the patient is at risk of hypotension - and this appears to be effec-
tive in mitigating the chance of inducing hypotension in these patients. Further qualita-
tive research into the factors paramedics consider when selecting fentanyl or morphine is
worthwhile, as is research into patient outcomes when patients are at risk of developing a
worsening condition. Through our analysis, we have determined that fentanyl is likely to
be a more optimal choice than morphine for patients at risk of developing hypotension.
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ABSTRACT

Objective: Acute severe agitation often requires pharmacologic sedation. While benzo-
diazepines and antipsychotics are traditional first-line medications for this purpose,
recent evidence has shown that prehospital intramuscular (IM) administration of
ketamine results in rapid, effective sedation. However, ketamine may be associated
with adverse clinical events including a higher intubation rate. The purpose of this
study is to compare the efficacy and safety of IM ketamine versus IM midazolam as
medications to achieve sedation in the prehospital setting.

Methods: This is a retrospective cohort study of agitated patients with an initial
Richmond Agitation-Sedation Scale (RASS) score of at least 3, who were sedated and
transported by ambulance to Hartford Hospital. The primary endpoint was inci-
dence of endotracheal intubation occurring during transportation and within one
hour after arrival to the emergency department (ED). Secondary endpoints included
the percentage of patients who achieved an improved RASS score post drug admin-
istration, the use of additional sedating agents and the need for airway and breath-
ing support, and differences in adverse events.

Results: 66 patients in the ketamine group and 68 patients in the midazolam group
met inclusion criteria. While more patients in the midazolam group achieved target
RASS score of -1, 0, or 1 post drug administration, patients in the ketamine group
had a lower mean RASS score post drug administration. There was no difference in
endotracheal intubation rates between the two groups (6.1% versus 2.9%, respective-
ly; p = 0.383). However, upon arrival to the ED, more patients in the ketamine group
required additional sedating agents as well as airway or respiratory support.

Conclusion: Both ketamine and midazolam are relatively safe and efficacious in the
prehospital environment. IM ketamine resulted in deeper sedation without in-
creasing intubation rate. However, ED providers receiving patients treated with IM
ketamine should prepare for additional sedating agents and airway interventions.

INTRODUCTION

Acute agitation commonly occurs in the prehospital setting. In
severe cases, patients may progress to developing life threaten-
ing agitation, a complex and incompletely understood physio-
logic process of autonomic dysfunction. Acute severe agitation
is life threatening and may progress to include mania, delirium,

23


mailto:charles.johndro%40hhchealth.org?subject=
https://doi.org/10.56068/ RHLT6550
https://internationaljournalofparamedicine.com/index.php/ijop/article/view/3015
https://internationaljournalofparamedicine.com/index.php/ijop/article/view/3015
https://creativecommons.org/licenses/by-nd/4.0/
https://creativecommons.org/licenses/by-nd/4.0/

Johndro: Prehospital Use of Ketamine Versus Midazolam for Sedation in Acute Severe Agitation

catatonia, or respiratory or cardiac arrest (Takeuchi et al., 2011). Sudden death is thought
to result from profound metabolic acidosis and catecholamine surges causing cardiac
dysrhythmias (Mash, 2016).

Patients with acute severe agitation can pose a significant threat to themselves and to
caregivers, necessitating chemical sedation. The profile of an ideal medication would be
one that is easy to administer, with a rapid onset of action, that provides adequate du-
ration of effect, and has a wide therapeutic window (Keseg et al., 2015). Traditional first-
line therapies include benzodiazepines and antipsychotics. However, there are issues
with using these classes of medications for acute severe agitation: antipsychotics have a
delayed onset of action, and benzodiazepines can cause over-sedation and respiratory
depression at high doses (Mash, 2016). Due to these limitations, there is emerging interest
in finding an alternative sedative. Recent evidence has supported the use of intramuscu-
lar (IM) ketamine (Takeuchi et al., 2011).

Ketamine is a dissociative anesthetic agent that is often utilized for procedural sedation
in the hospital setting. It works by blocking N-methyl-D-aspartate receptors, inhibiting
nitric oxide synthase, and interacting with opioid receptors. The onset of IM ketamine is
3-4 minutes and sedation generally lasts 5-30 minutes (Takeuchi et al., 2011 and Linder
et al.,, 2018). Reported adverse effects of ketamine include increased heart rate and blood
pressure, hypersalivation, laryngospasm, and emergence reaction (Vien and Chhabra,
2017). Connecticut Statewide Emergency Medical Services (EMS) Protocols include ket-
amine for chemical restraint for " extreme agitation/combativeness" at 4 mg/kg IM with
a maximum initial dose of 500 mg.

Several published studies have evaluated ketamine's efficacy and safety in managing
acute severe agitation in the prehospital setting. The corresponding data has shown that
ketamine results in rapid effective sedation (Ho et al., 2013 and Olives et al., 2016) and

is superior to haloperidol (Cole et al.,, 2016). However, there was a high intubation rate

in patients receiving ketamine, as high as 57% (Cole et al., 2018) and 63% (Olives et al.,
2016). While a recent meta-analysis revealed a pooled intubation incidence of 1% prehos-
pitally and 19% in the ED (Lipscombe et al., 2022), additional safety and efficacy data is
necessary as ketamine is increasingly used. The purpose of this study is to compare IM
ketamine versus IM midazolam when used by paramedics as sedating agents for acute
severe agitation in the prehospital setting.

METHODS
STUDY DESIGN

This was a retrospective cohort study of patients with acute severe agitation who were
transported by paramedics to Hartford Hospital between February 9, 2017 and July

31, 2018. Human subjects approval was granted by the Hartford Hospital Institutional
Review Board: E-HCC-2018-0190. Hartford Hospital is a tertiary care facility and Level I
Trauma Center. While chart reviewers were not blinded to the study, data taken from the
hospital chart was limited to objective, documented interventions or test results.

Drug administration during ambulance transport followed the Connecticut Statewide
Emergency Medical Services (EMS) protocols and medication selection was made by
provider judgement. Paramedics previously completed didactic education regarding
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ketamine administration and were required to submit quality assurance (QA) data forms
for any ketamine or midazolam administration. QA form completion was confirmed by
matching controlled drug use records to data forms, and QA data forms were used to
identify all eligible patients.

The Richmond Agitation-Sedation Scale (RASS) was selected to quantify medication
indication and efficacy. RASS is a 10-point scale ranging from combative (4) to unarous-
able (-5) (Ely et al. 2003). This assessment tool is relatively novel in the prehospital field
and is more pertinent to measuring the effects of sedation and analgesia than the more
common Glasgow Coma Scale (GCS). Patients were enrolled if they were between 18 and
89 years old and had profound agitation with an initial RASS score of at least 3 requiring
IM ketamine or IM midazolam.

RASS was assessed at patient contact and repeated at ED triage. Patients were excluded
if they were transported to a hospital other than Hartford Hospital as their ED records
were unobtainable. Study data was obtained from the Hartford Hospital EMS Sedation/
Analgesia Quality Assurance Form and inpatient medical records. Patient demographics,
ketamine and midazolam doses, use of additional sedating agents, airway and breathing
supports, endotracheal intubation during transportation and within one hour after arriv-
al at the ED, and urine toxicology screening to identify polysubstance use as a variable
were collected. Patient's hospital disposition, patient's RASS before and after sedation,
and reported adverse events were also obtained.

OUTCOMES

The primary endpoint was the incidence of endotracheal intubation occurring during
transportation and within one hour after arrival to the ED. Secondary endpoints includ-
ed percentage of patients who achieved an improved RASS score of -1, 0, or 1 post drug
administration, the use of additional sedating agents, airway and breathing supports
during transportation and within one hour after arrival at the ED, and reported adverse
events.

STUDY ANALYSIS

Descriptive statistics were used for both study groups. Group sample sizes of 70 in the
ketamine group and 70 in the midazolam group (a total sample of 140) were predicted to
afford 80% power to detect a difference between the group proportions of 0.15, using a
two-sided Z test with pooled variance and a significance level of 0.05. Continuous vari-
ables were reported as mean and standard deviation, or median with interquartile range,
depending on distribution while categorical variables were reported as a frequency,
using percentage. A Pearson chi square test was used to evaluate the primary and sec-
ondary outcomes.
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RESULTS
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Figure 1. Results.

PATIENT CHARACTERISTICS

A total of 227 patients were identified. After applying the inclusion and exclusion cri-
teria, 68 patients in the midazolam group and 66 patients in the ketamine group were
included in the final analysis (Figure 1). The mean dose of ketamine was 288 mg (3.32
mg/kg), and the mean dose of midazolam was 5.6 mg (0.066 mg/kg). There were no
statistically significant differences in baseline characteristics between two groups except
for ages and RASS scores (Table 1). Patients in the ketamine group had a mean age of 35
years and patients in the midazolam group had a mean age of 44 years (p < 0.001). Mean
initial RASS score was higher in the ketamine group (3.88 versus 3.63, p < 0.001).

STUDY OUTCOMES

More patients in the ketamine group had an incidence of endotracheal intubation within
one hour of transport to the hospital, but the result was not statistically significant (6.1%
versus 2.9%, p = 0.383). A total of 41 patients achieved an improved RASS score of -1, 0,
or 1 post drug administration. Thirteen patients (19.7%) were in the ketamine group and
28 patients (41.2%) were in the midazolam group (p = 0.007). Patients in the ketamine
group had a deeper mean RASS score post drug administration as compared to patients
in the midazolam group, overshooting target RASS of -1, 0, or 1 (-2.38 versus -0.62, p <
0.001). There was no statistically significant difference between the two groups concern-
ing the use of additional sedating agents during transport. However, upon arrival to the
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Ketamine | Midazolam | p-Value
Baseline Characteristics
Female sex - no. (%) 29 (43.9) 32 (47.1) 0.717
Age (yr)- mean = SD 35+10.4 44 +171 <0.001
Urine toxicology collected - no. (%) 44 (66.7) 33 (48.5) 0.034
Discharged from the ED - no. (%) 42 (63.6) 49 (72.1) 0.296
Initial RASS- mean + SD 3.88+0.33 |3.63+049 <0.001
Primary Outcome
Endotracheal intubation- no (%) 4(6.1) 2(29) 0.383
Secondary Outcomes
RASS of -1, 0, 1 post drug administration - no.(%) 13 (19.7) 28 (41.2) 0.007
Additional sedating agents during transport - no.(%) 19 (28.8) 19 (279) 0.913
Additional sedating agents within 1 hour of ED arrival - no.(%) | 24 (36.4) 12 (17.6) 0.015
Additional airway supporting devices - no.(%) 30 (46.2) 10 (14.7) <0.001
Adverse events- no.(%) 6(9.1) 0(0) 0.011

Table 1. Patient Characteristics.

ED, more patients in the ketamine group required additional sedating agents and airway
supporting devices as compared to patients in the midazolam group (36.4% versus 17.6%,
p = 0.015 and 46.2% versus 14.7%, p < 0.001 respectively). There were also more reported
adverse events in the ketamine group (9.1% versus 0%, p = 0.011), including apnea and
increased oral secretions. One patient experienced a suspected emergence reaction: a
complication providers should consider in the context of ketamine pharmacokinetics

(Perumal et al. 2015).
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DISCUSSION

The rate of intubation was not statistically different between IM ketamine and IM mid-
azolam, though a small absolute increase of intubation in the ketamine arm was noted
(6.1% and 2.9%, respectively). This is a significantly lower intubation rate than most
previous reports, which may be related to the overall lower mean dose of ketamine used
in our study participants (3.3 mg/kg). Early literature on this topic correlated airway
compromise with higher ketamine dose (Burnett et al. 2015). Guidance provided to para-
medics was to err on the lower side of the dosing range given the inherent difficulty in
prehospital weight estimation (Wells et al. 2023) and the dangers of excessive ketamine
dosing. This practice may have been the key to a lower intubation rate than previous
studies and may represent an effective dose for single administration sedation while
avoiding negative effects.

Four different providers were involved in the four cases of intubation associated with
ketamine, suggesting a low likelihood of variation in individual practice. Due to the
nature of retrospective chart review, specific details on indications of intubations and the
use of additional airway support were not available. Further review into the intubated
patients showed that one patient was in respiratory distress prior to ketamine adminis-
tration, two patients experienced hypoxemia and poor airway protection following ket-
amine administration, and one patient was intubated to facilitate computed tomography
(motion control) after significant trauma.

In terms of efficacy, more patients in the midazolam group achieved a goal RASS of -1,

0, or 1 compared to patients in the ketamine group. When the changes in RASS scores
were analyzed individually, the data showed that ketamine resulted in deeper sedation
(Figure 2). Upon arriving to the ED, patients in the ketamine group were more likely to
receive additional sedating agents. This may be due to ketamine having a shorter du-
ration of action than midazolam, or it could be due to patients in the ketamine group
experiencing emergence reactions that required additional sedation. Furthermore, while
urine toxicology screen was performed on a subset of patients to determine confounding
effects of polypharmacy, it was not performed with enough regularity to gain insight as
to the effects of polypharmacy/intoxicants.

Acknowledging that an age difference was identified between groups, there may be con-
founding biases or variables in clinical presentation that may warrant future study. No
explicit instructions were given to paramedics regarding medication selection, except to
"consider dose reduction in the frail or debilitated patient." In contrast to prior literature
(Holland et al. 2020), a difference in medication selection by gender was not identified.

LIMITATIONS

This was a single site retrospective chart analysis that reviewed the use of ketamine and
midazolam for prehospital treatment of acute severe agitation, performed as a surveil-
lance measure after the addition of ketamine to the regional protocols. Thus, both groups
are considered standard of care and group selection was made by provider preference
without randomization or resource limitation. This project is limited in capturing the
total usage of ketamine or midazolam in the region, as there are several receiving facil-
ities within close proximity. More patients in the ketamine group were transported to

a different tertiary care facility, which was geographically closer for one of the enrolled
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services. While our study was just shy of meeting the enrollment goal, a post-hoc sample
size calculation with our data predicts n=658 patients per group would be required to
meet statistical significance for intubation incidence with 0=0.05, $=0.20, and 80% power.

CONCLUSION

In this study of 134 patients with acute severe agitation, the rate of endotracheal intuba-
tion between prehospital use of IM ketamine and IM midazolam was not statistically
significant. Ketamine resulted in deeper sedation compared to midazolam, and more
patients in the ketamine group required additional sedating agents and airway support
in the ED. While these data suggest ketamine may be safer than previously reported,
there are lingering challenges with dose and duration of action that infrequently require
airway management. Furthermore, additional investigation is warranted to compare a
larger population of patients in a prospective fashion.
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ABSTRACT

Background and Aim: Data suggests that finger palpation of the carotid and/or femoral
pulses is significantly less sensitive than 100%. In some cases, a patient who does, in
fact, have organized cardiac function, may be identified as being in Pulseless Elec-
trical Activity (PEA). Chest compressions performed as indicated by these circum-
stances may not provide significant therapeutic benefit to those patients and may, in
fact, distract from better directed therapies. Doppler Ultrasonography (DUSG) has
been shown to be more sensitive than human fingers. This research aims to assess
whether EMT-Basics and Paramedics can be quickly and inexpensively trained to use
DUSG as a tool for pulse detection.

Methods: Participants viewed a recorded video 4 minutes 18 seconds in length which
detailed an anterior-to-posterior fanning technique for assessing presence of a carot-
id pulse using a doppler ultrasound device. The participants were given a period of
time for coached practice and familiarization with the device. Participants were then
timed while demonstrating application of ultrasound-conducting gel to a volunteer
and using the device to detect a carotid pulse. The time recording ceased when the
participant verbalized confirmation of the pulse, and their success or failure was
annotated.

Results: Credentialed EMT-Basics and Paramedics, with minimal training, consistent-
ly demonstrated the ability to accurately and rapidly assess a carotid pulse using a
doppler ultrasound device.

Conclusions: This demonstration suggests that prehospital personnel can be efficiently
trained to use available and inexpensive doppler ultrasound devices to determine
cardiac pulse status. Furthermore, it suggests that the technique itself can be used
to detect the carotid pulse quickly and accurately. Further research in patient care
settings should be undertaken to evaluate the utility of doppler ultrasound devices
in distinguishing PEA from pseudo-PEA.

BACKGROUND

A replete body of research had been published over the last
three decades, including adult and pediatric populations in
multiple settings, and has largely found manual palpation of
both peripheral and central pulses is non-specific and unreli-
able (Brearley, et al., 1992; Tibballs & Russell, 2009; Mather, C.,

31


mailto:danielmartin.pac%40gmail.com?subject=
ttps://doi.org/10.56068/QGGB1958
https://internationaljournalofparamedicine.com/index.php/ijop/article/view/3034
https://internationaljournalofparamedicine.com/index.php/ijop/article/view/3034
https://creativecommons.org/licenses/by-nd/4.0/
https://creativecommons.org/licenses/by-nd/4.0/

Martin: Demonstration of Doppler Ultrasound Pulse Detection by Prehospital Personnel

& O'Kelly, S.,1996). A more recent, and rapidly expanding, body of evidence comparing
manual palpation techniques to the use of Doppler ultrasonography (DUSG) and uses
of Point-of-Care Ultrasound (POCUS) has further reinforced this notion. Comparative
research between the use of technologies has generally found both DUSG and POCUS
to be more sensitive and specific for confirmation of the presence of a pulse than man-
ual palpation (Kang et al., 2022; Zengin et al., 2018; Cohen et al., 2022; Badra et al., 2019;
Schwartz et al. 2021; Smith et al. 2021; Gaspari et al. 2023; Ozlii et al. 2023).

In the context of the potential cardiac arrest victim, the central pulse is checked as a
substitute biomarker for direct observation of the presence of cardiac function. When a
patient on cardiac monitoring is seen to have organized cardiac electrical activity other
than ventricular tachycardia or ventricular fibrillation yet is not found to have a cen-
tral pulse, clinicians are trained to recognize and categorize this as Pulseless Electrical
Activity (PEA) (Oliver, T. I, Sadiq, U., & Grossman, S. A., 2023). The American Heart
Association Advanced Cardiac Life Support algorithm suggests chest compressions,
positive-pressure ventilations, and directed therapies to reverse the underlying etiology
if possible (Panchal et al., 2020).

As tools more sensitive and specific in dynamically describing cardiac function in the
peri-arrest patient have become available and validated, the term "pseudo-PEA" has
come to describe the ostensibly pulseless patient in whom cardiac function is actually
present (Cheung, J. C., & Yip, Y. Y., 2021; Rabjohns et al., 2020; Van den Bempt et al., 2021).
A patient wrongly determined by a clinician to be pulseless following a manual pulse
check, when more sensitive methods would have detected a pulse, is experiencing pseu-
do-PEA. Several physiologic states could result in pseudo-PEA, including severe distrib-
utive shock during which, for some period of time, relatively normal cardiac activity
could be present though extremely low pulsatile pressures in the carotid arteries (Smith
et al.,, 2023). Currently, no specific literature has established that chest compressions are
capable of meaningfully improving the cardiac output in the presence of such patholog-
ically diminished preload and afterload. Distributive shock states are typically treated
with infusion of fluids or blood products to reduce relative hypovolemia and appropriate
vasopressors or reversal agents for the particular pathophysiology involved (Smith et

al.,, 2023). For a distributive shock patient in a state of pseudo-PEA, it may be that correct
assessment has the potential to steer the patient's treatment down wildly divergent paths
one of which may be completely ineffective and therefore counterproductive in the com-
pressed timeframe available for intervention.

POCUS provides direct visualization of cardiac activity by bedside transthoracic cardiac
ultrasonography. The use of a color-flow doppler mode also provides the direct real-time
visualization of flow in the carotid artery when a probe optimized for superficial vas-
cular viewing is applied to the neck. The disadvantages of POCUS in the EMS context in-
clude its expense, as well as the burden of training prehospital clinicians and maintain-
ing continuing skills proficiency. In the context of the peri-arrest victim, the duration of
time required to power on and boot up the associated hardware and software also may
present a disadvantage.

Doppler ultrasound units appropriate for DUSG are comparatively inexpensive, with
units available to consumers and professionals for less than $200. Operation is simple, as
they lack images. For basic units, the only operator-influenced mechanisms are a power
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button, a volume knob/rocker, and the positioning of the probe, while the only outputs
are a single LED indicating that the unit is on and the speaker for producing audio
signals. Doppler ultrasound units are small, light, and generally boot to full operation
status instantly with the press of one button.

Current practices in vascular medicine take for granted the higher sensitivity of DUSG
as it is routinely used to check for non-palpable pulses in the dorsalis pedis and posteri-
or tibialis during assessments for peripheral arterial disease, as well as in the fingertips.
In the context of cardiac arrest resuscitation, DUSG has consistently shown more sen-
sitive and at least equally specific for the detection of central pulses compared to man-
ual palpation (Kang et al., 2022; Zengin et al., 2018; Cohen et al., 2022; Badra et al., 2019;
Schwartz et al. 2021; Smith et al. 2021). Given the previously mentioned advantages of
DUSG over POCUS relevant to EMS clinicians, this research seeks to evaluate whether
EMT-Basics and Paramedics can be inexpensively and quickly trained to use DUSG for
pulse detection.

METHODS

Two populations were specified for study: credentialled EMT-Basics and Paramedics.
Inclusion required holding current, unexpired certification or licensure from the Nation-
al Registry of Emergency Medical Technicians or the Texas Department of State Health
Services at the relevant level. No exclusion criteria beyond failing to meet the inclusion
criteria were established. In-person solicitation of participation at EMS stations and train-
ing events was used to gather a convenience sample. Given the descriptive nature of this
effort, convenience sampling strategy, and logistical limitations, no minimum number of
participants was determined to be necessary.

After consenting to participation, all participants viewed a training video 4 minutes 18
seconds in duration. It explained the operation of the doppler ultrasound unit, as well as
the A-P fanning technique for the detection of the pulse by doppler ultrasound, aided by
video demonstration. After viewing the video, participants immediately transitioned to a
coached practice and familiarization period totalling no more than 10 minutes per par-
ticipant.

At the conclusion of the practice and familiarization period, the participants immediate-
ly completed a timed demonstration of the technique which they had just been trained to
perform. The demonstration began with a supine adult volunteer positioned as a simu-
lated patient and the doppler ultrasound unit turned off with its probe stowed in storage
configuration. A stopwatch was started simultaneous to the giving of a start signal to the
participant. Participants were required to immediately apply a portion of water-based
lubricant functioning as ultrasound-conducting gel to the simulated patient's neck anteri-
or to the sternocleidomastoid. They then immediately picked up the doppler unit, pow-
ered it on, and placed the probe on the neck to begin an A-P fanning technique scan for
a carotid pulse. The participants were directed to verbalize confirmation of a detected
pulse when they believed they had done so. At the participant's verbal confirmation, the
stopwatch was stopped.

It must be noted that for the purposes of this research, specification of a particular ap-
proach to the use of DUSG at the carotid site was assessed to be necessary. Given that
doppler ultrasound probes "listen" in a linear fashion aligned with the long axis of the
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probe, variability of the initial alignment of the probe presents significant possibility of
missing the carotid artery when placed in the notch anterior to the sternocleidomastoid.
This possibility is complicated by variances in patient anatomy and body habitus. Since
the technique to be applied for a peri-arrest patient must be both sensitive for the pres-
ence of, and specific for the absence of, pulsatile flow in the carotid artery in a limited
time frame, the technique employed must be optimized to quickly include and exclude a
pulse. Rather than choosing a random initial probe position, this research trains partici-
pants in the use of an anterior-to-posterior (A-P) fanning technique.

This technique begins with the probe placed initially into the notch anterior to the
sternocleidomastoid and oriented roughly parallel to the coronal plane. In this initial
position, the probe is "listening" toward the tracheal rings. While keeping the probe tip
in contact with the same point on the skin, fanning the probe from its coronal plane
position rearward toward a position parallel to the sagittal plane adjusts the target of its
"listening" toward directly posterior. If this fanning motion is continued past its poste-
rior target parallel to the sagittal plane, the target of "listening" becomes lateral. Though
this technique has not been previously described or independently validated, this re-
search assumes that an A-P fanning technique of scanning for the carotid pulse is likely
more sensitive and specific than a less-directed, non-systematic method of searching for
a pulse in the area.

The doppler ultrasound unit employed for the trial was equipped with a 4Mhz probe
selected as most appropriate for superficial vascular scanning according to the manufac-
turer's recommendation. No other equipment variations were assessed.

A data recording instrument recorded a sequentially assigned participant number,

the participant's credential, the duration of their demonstration rounded to the nearest
second, and "success" or "failure" as determined by the evaluator's corroboration of the
detection of a pulse by DUSG at the time the participant confirmed detection. The data
that support the findings of this study are available from the corresponding author upon
reasonable request.

Expedited approval and institutional activation were obtained from the University of
Texas Health Science Center at San Antonio Institutional Review Board as protocol
20220843HU prior to the initiation of research activities and recruitment of participants.
Requirement of informed consent was waived due to the low-risk nature of the research,
but an approved participant information sheet was made available to all participants to
review before participation and keep a copy as desired.

RESULTS

A total of 23 participants, including 10 paramedics and 13 EMT-Basics, were enrolled. All
of them were employees of either Acadian Ambulance or San Antonio Fire Department.
All participants viewed the video and were given no more than 10 minutes of coached
practice time. The specific amount of time spent by each participant was not recorded.

All 23 participants accurately identified a pulse. The mean duration of the timed demon-
stration by the EMT-Basics was faster than the paramedics at 13.3 seconds compared to
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15.2 seconds. The fastest recorded time was an EMT-Basic at 7.0 seconds while the fastest
paramedic was 9.0 seconds. The longest time was an EMT-Basic at 31.0 seconds, with the
slowest paramedic taking 23.0 seconds.

Partcipant Count 23 Partcipant Count 10 Partcipant Count 13
Success Rate 100% Success Rate 100% Success Rate 100%

Mean Duration (seconds) | 14.1 Mean Duration (seconds) | 15.2 Mean Duration (seconds) | 13.3
Standard Error 13 Standard Error 15 Standard Error 21
Median 12.0 Median 14.5 Median 11.0
Mode 8.0 Mode #N/A Mode 8.0
Standard Deviation 6.3 Standard Deviation 4.6 Standard Deviation 7.3
Sample Variance 417 Sample Variance 23.5 Sample Variance 571
Range 24.0 Range 14.0 Range 24.0
Minimum 7.0 Minimum 9.0 Minimum 7.0
Maximum 31.0 Maximum 23.0 Maximum 31.0
Coefficient of Variation 0.446758211 Coefficient of Variation 0.302631579 Coefficient of Variation 0.545378097

Table 1. Summary of results from  Table 2. Summary of results from  Table 3. Summary of results from
all participants. paramedic participants. EMT participants.

DISCUSSION

It appears feasible to inexpensively and rapidly train EMT-Basics and Paramedics in the
use of DUSG at the carotid site for pulse detection/confirmation. This contention rests
upon the highly successful, relatively rapid employment of DUSG during the timed
demonstrations. Even in the absence of a comparison standard or a pre-determined
benchmark for feasibility, with respect to a success rate of 100%, res ipsa loquitur. These
findings are novel as no previous attempt to characterize the efficiency of educating
paramedics and EMT-Basics in the use of DUSG could be identified during literature
search, but the results are consistent with previous literature concerning the actual utili-
zation of DUSG.

It is unlikely that further research concerning the efficiency of training EMS personnel
in DUSG use is of high utility. Appropriate further research should evaluate the actual
use of peri-arrest DUSG carotid pulse checks themselves in clinical settings. Integra-
tion of carotid DUSG into care of actual peri-arrest patients should contend mostly with
the patient plausibly in PEA where its benefit is most likely to present. An algorithmic
approach to use of DUSG by EMS providers might prioritize its use for a patient whose
initial or most recent pulse and rhythm check revealed apparent PEA. In following
high-performance principles, a user should be trained to power on the unit, apply the
lubricant/gel, and place the probe in its initial position while compressions are ongoing
such that when the pause is called, only an A-P fanning scan need be performed. Addi-
tional protocolized guidance for actions to be taken in the case of identified pseudo-PEA
should be provided.
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Though it was not formally assessed in the structure of this research, rather was as-
sumed reasonable as described in the methods, the results of this research imply feasibil-
ity of the A-P fanning technique of carotid DUSG as a method of employment for DUSG.
This implication is limited in strength by the lack of comparison. It may also be that an
entirely different form of DUSG technology would optimize the provided advantages
while eliminating the drawbacks of clinician operation of the probe. Using a soft collar
device to attach a doppler transducer puck device with a broader field of "listening" to
the neck may have potential to provide immediate and high-quality "hands-off" feed-
back less susceptible to minor variations in position. A study looking at porcine models
have shown promise with a similar device paired with computerized assessment of the
produced signal capable of indicating status of pulselessness or return of spontaneous
circulation (ROSC) to an Automated External Defibrillator, while another has shown
promise using a doppler puck for feedback during compressions (Yu et al. 2008; Faldaas
et al. 2024). Further research would be appropriate to compare undirected scanning ef-
forts and/or alternative scan patterns, such as a posterolateral-to-anteromedial scan or a
diverging circular scanning pattern, as well as hands-off probe technology.

With respect to the timed demonstrations, a comparison standard was not formally
selected, though a reasonable comparison standard for discussion does exist as this
research is centered around the peri-arrest victim. The commonly accepted time interval
given for manual palpation of the pulse during a pause in, or in determining the neces-
sity of, chest compressions for a peri-arrest patient is 10 seconds. The mean and median
elapsed time to complete the timed demonstration does exceed 10s in the aggregate
sample of both populations, as well as in each evaluated population. It should be noted
that comparison is being made to a demonstration which includes tasks which could be
completed before the pause window in actual clinical practice. During the timed trial,
the participants were assigned to complete all the tasks necessary for DUSG, including
the application of the lubricant/gel.

Given that this feasibility study does not compare two different interventional arms, it is
not immediately apparent what standard against which to compare the data to establish
"success" or "failure” of the training given to the participants. During planning, low par-
ticipation rates and small sample size were considered likely, thus resulting in the choice
to employ a convenience sampling strategy with no pre-set minimum. It is also assessed
that use of documented sensitivity or specificity rates for manual palpation determined
in a setting of actual uncertainty would be an inappropriate comparison for a trial in
which DUSG is tested on obviously living volunteers. For this reason of absence of a
meaningful available comparison, the data collected is descriptive rather than compara-
tive in nature.

This research acknowledges that the small sample size and convenience sampling are
technical limitations to the generalizability, as is the single point of determination of suc-
cess by corroborative declaration of the evaluator. Additionally, there is no mechanism
for blinding participants or the evaluator to the status of the volunteer simulated patient,
who was absolutely known in all cases to have a pulse. These limitations were found to
be impractical or impossible to mitigate without serious impact to feasibility.
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ABSTRACT

Background: In the United States, research has found that emergency medical service
(EMS) clinicians contemplate and attempt suicide at a rate approximately 10 times
higher than the general population. However, prior to this study, no comprehensive
data existed on the mental health status and needs of Virginia's EMS clinicians.

Objective: To evaluate mental health conditions, substance use, COVID-19 stress, and
job satisfaction among Virginia's EMS clinicians, and to assess the perceived mental
health cultures, services, and barriers to seeking help within clinicians' agencies.

Methods: The Virginia Office of EMS (OEMS) constructed a comprehensive EMS clini-
cian mental health cross-sectional survey during the spring of 2022. The survey was
sent to every certified EMS clinician over the age of 18 with a working email address
within the Commonwealth (N=36,376) as of April 15, 2022.

Results: A total of 2,930 EMS clinicians who actively served in EMS within the past 12
months responded to the survey. On average, clinicians reported 9.9 days of per-
ceived poor mental health out of a 30-day period, with 9.1% of clinicians seriously
contemplating suicide within the past year. Almost 60% of respondents reported
heavy alcohol consumption at least once in the year prior to the survey, while 6.5%
had taken prescription drugs for non-medical reasons and 3.7% had used illegal
drugs. Approximately 66% of clinicians felt the coronavirus pandemic increased
workplace stress. More than half of respondents (57.3%) indicated they had intentions
to quit working in EMS. Finally, 31.1% of clinicians disagreed or strongly disagreed
that EMS clinician mental health is important to their agency.

Conclusion: Virginia's EMS clinicians experience a greater number of perceived poor
mental health days, higher levels of suicide contemplation, and increased substance
use as compared to the general population. Further health promotion actions are
needed to address these disparities among Virginia's EMS clinicians.

INTRODUCTION

The emergency medical services (EMS) profession is rife with
occupational hazards and injuries (Reichard et al., 2017; Bentley
& Levine, 2016; Taylor et al., 2015). Common adversities expe-
rienced by EMS personnel include muscle strains/tears, back
problems, fatigue leading to increased risk of injury, being struck
by a motor vehicle, ambulance crashes, violence from patients or
bystanders, and exposures to harmful chemicals or pathogens
(Reichard et al.,, 2017; Bentley & Levine, 2016; Taylor et al., 2015;
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Reichard et al., 2018; Maguire & O'Neill, 2017; Weaver et al., 2015; Lin et al., 2020; Donnel-
ly et al., 2019; Patterson et al., 2011; Watanabe et al., 2019; Maguire et al,, 2018; Gormley et
al., 2016; Pourshaikhian et al., 2016; Thomas et al., 2017; Alhazmi et al., 2017). However,
even with a high risk of workplace injuries and death, research reveals that first respond-
ers are more likely to die by suicide than any other occupational cause of death (Heyman
et al.,, 2018). Significantly, a survey of EMS clinicians in the United States discovered that
clinicians contemplate and attempt suicide at a rate ten times higher than the general
population (Abbott et al., 2015).

On a regular basis, emergency responders are exposed to significant levels of traumat-
ic incident stress that may have negative impacts on mental health (Traumatic incident
stress, 2013). Traumatic incident stress can result from EMS clinicians responding to a
variety of tragic events, such as natural disasters, terrorist attacks, deaths and abuse of
children, murders, severe injuries and decapitations, and suicides (Centers for Disease
Control and Prevention [CDC], 2013; Behnke et al., 2019; Reti et al., 2022). EMS clinicians
who experience traumatic incident stress may manifest negative physical, cognitive, and
emotional symptoms, including burnout, anxiety, depression, post-traumatic stress dis-
order (PTSD), and suicidality (CDC, 2013; Behnke et al.,, 2019; Reti et al., 2022; Bentley et
al., 2013; Donnelly, 2012; Martin et al., 2017). Recently, these effects have been seen among
healthcare workers responding to the coronavirus disease 2019 (COVID-19) pandemic,
who have been at particularly high risk for poor mental health outcomes because of close
work with potentially infected patients, limited supplies of protective equipment, and
the need to remain separated from loved ones due to possible exposure (Vujanovic et al.,
2021). Indeed, studies have shown that COVID-19 has exacerbated stress and sleep dis-
turbances and has increased depressive and anxiety symptoms for frontline emergency
and healthcare staff (Yu et al.,, 2022; Wild et al., 2022; Wright et al., 2021; Marczewski et
al,, 2021; Blanchard et al., 2022). Adverse mental health outcomes among EMS clinicians
are also associated with organizational and operational forms of chronic stress (e.g.,
fatigue from shift work, paperwork, bullying in the workplace, lack of supervisor sup-
port, poor communication within the organization) (Reti et al., 2012; Cydulka et al., 1997;
Sterud et al., 2008).

Unfortunately, many EMS clinicians do not have access to help for mental health issues
within their workplace. A 2016 national survey on EMS mental health services conducted
by the National Association of Emergency Medical Technicians found that less than half
of EMS clinicians (46%) reported having access to mental health services within their
agency (Goodwin & Lane, 2016). Further, high levels of mental health stigma (i.e., nega-
tive views of, and discrimination towards, individuals who have mental health issues)
within EMS culture is a significant barrier to EMS clinicians accessing care (Corrigan &
Penn, 1999, as cited in Haugen et al., 2017). Stigma surrounding mental health has been
associated with poor health outcomes and avoidance of seeking help among persons
with mental health concerns (Corrigan, 2004, as cited in Haugen et al., 2017; Haugen et
al,, 2017). A 2017 systematic literature review and meta-analysis found that 33.1% of first
responders experienced mental health stigma and 9.3% experienced barriers to care
(Haugen et al., 2017). In 2015, Reviving Responders, an organization dedicated to the
research and education of mental health issues in the first responder and EMS commu-
nities, conducted a national survey of EMS clinicians and found that only 15% of partici-
pants reported working in cultures where peers and management supported those with
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mental health issues and encouraged clinicians to use existing supports for help (Abbott
et al., 2015). Additionally, the prevalence of suicide ideation and attempts were greater
among respondents who did not have support and encouragement from peers or man-
agement for mental health issues (56% ideation and 12% attempts) compared to those
who were fully encouraged and supported (23% ideation and 4% attempts) (Abbott et al.,
2015). Research has also demonstrated that mental health stigma among first responders
may lead to increased alcohol use as a method for coping with workplace stress (Gulliv-
er et al,, 2018; Gulliver et al., 2019; Martin et al., 2017; Bacharach et al., 2008; Paulus et al.,
2017, Meyer et al., 2012; Karnick et al., 2022). Notably, alcohol use rates are higher among
first responders than the general population (Gulliver et al., 2018; Gulliver et al., 2019;
Meyer et al., 2012; Piazza-Gardner et al., 2014).

A strategic initiative of the Virginia Office of Emergency Medical Services (OEMS) is

to develop, implement, and promote programs that emphasize the health and safety of
clinicians (Virginia OEMS, 2017). As part of this commitment to Virginia's first respond-
ers, the OEMS launched the "Make the Call" initiative in late 2018, a statewide mental
health awareness campaign with the goals of destigmatizing mental health issues and
encouraging first responders to seek mental health support (Virginia OEMS, 2018). As an
extension to the "Make the Call" campaign, the Virginia OEMS conducted its first state-
wide mental health survey among Virginia's clinicians in the summer of 2019. Due to the
high prevalence of poor mental health outcomes discovered from the 2019 survey and
the reports of increasing stress related to the COVID-19 pandemic, the OEMS conducted
a new statewide survey of EMS clinician mental health in the spring of 2022 (Yu et al,,
2022; Wild et al., 2022; Wright et al., 2021; Marczewski et al., 2021; Blanchard et al., 2022).
The goal of the survey was to assess the mental health status of Virginia's EMS clini-
cians, as well as the perceived mental health culture and services within the clinicians'
agencies. Additionally, clinicians were asked questions regarding substance use and the
impact of job satisfaction, the COVID-19 pandemic, and workplace violence on clinician
mental health. The Virginia OEMS' long-term goal is for these data to be used to cre-

ate evidence-based interventions that improve EMS clinician mental health, reduce the
stigma and barriers associated with first responders seeking mental health support, and
improve resiliency within the EMS field.

METHODS
OBJECTIVES

The OEMS developed a survey instrument to determine:

1. The mental health status of Virginia's EMS clinicians;

2. Substance use prevalence, frequency, and relationship with EMS service;

3. Perceived barriers that prevent EMS clinicians from seeking help;

4. Existing mental health support and services available to clinicians;

5. Attitudes and beliefs surrounding mental health within EMS agencies;

6. The impact of job-related verbal abuse and physical assault on mental health;
7. The pandemic's impact on clinician mental health; and

8. Clinicians' job satisfaction and intentions to quit.
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DAtA COLLECTION/DATA SOURCE

As no survey existed that met the research needs of the Virginia OEMS for this project, a
unique survey tool was developed. Several questions were selected from existing gov-
ernment questionnaires, including the 2018 and 2020 Behavioral Risk Factor Surveillance
Surveys, the Health-Related Quality of Life 14 questionnaire, the 2019 National Survey
on Drug Use and Health, and the National Institute on Drug Abuse's Drug Use Screen-
ing Tool (CDC, 2018; CDC, 2021; CDC, n.d; Substance Abuse and Mental Health Services
Administration [SAMHSA], 2018; National Institute on Drug Abuse [NIDA], n.d.). Ad-
ditionally, questions regarding EMS clinician mental health, mental health barriers and
stigma, and existing available resources were inspired from national surveys conducted
by Reviving Responders and the National Association of Emergency Medical Techni-
cians (Abbott et al., 2015; Goodwin & Lane, 2016); however, modifications were made to
create unique questions to fit the context of this project. One question concerning the
impact of COVID-19 on stress and mental health was developed based on a coronavirus
impact poll published by the Kaiser Family Foundation in 2020, though it was revised

to ensure applicability to the current study (Kirzinger et al., 2020); other COVID-19 ques-
tions were written by the Virginia OEMS staff. Questions assessing intention to quit
were developed internally by the OEMS, while the job satisfaction question used was
inspired by Paul Spector's psychometrically validated Job Satisfaction Survey (Spector,
n.d.). Lastly, unique questions were created by Virginia OEMS staff to assess clinicians'
employment history, certification level, employment and volunteer status, and involve-
ment with a fire suppression agency.

Research Electronic Data Capture (REDCap), a web-based tool fully compliant with
Health Insurance Portability and Accountability Act criteria that is used for gathering
data, was utilized to deliver the survey in an online format (REDCap, n.d.). Survey logic
was applied in the survey so only relevant questions were presented to clinicians (e.g,,
questions on EMS clinician outcomes occurring in the 12 months prior to the survey
were only asked of respondents who indicated they had ever experienced the outcome).
The final instrument contained 92 questions (see Appendix, Table 8).

InsTiTUTIONAL REVIEW BOARD (IRB) REVIEW

The Virginia Department of Health's IRB reviewed the current study to ensure protec-
tion of the rights and welfare of the study subjects. IRB exemption approval was received
for this project in February 2022.

SELECTION OF PARTICIPANTS

The final survey tool was emailed to all certified EMS clinicians over the age of 18 with-
in the Virginia OEMS database (n = 36,376) as of April 15, 2022. The survey closed on
May 17, 2022. Clinicians who did not provide patient care in the past 12 months were
excluded from the analyses.

STATISTICAL ANALYSIS

Frequencies, proportions, and 95% confidence intervals were calculated for categorical
data. Means, standard deviations (SD), and 95% confidence intervals were calculated
for continuous data. Respondents were able to skip any question for which they did not
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wish to provide an answer. As
such, the number of respons-

es varied by question. Missing
values were considered random-
ly missing. Survey results were
analyzed using Microsoft Excel
2016, StataBE 17, and Tableau
version 2022.2.0.

RESULTS

Of the 36,376 EMS clinicians
who were sent the online survey,
3,760 responses were received. A
total of 320 records were ex-
cluded from analyses because
the EMS clinician had not been
employed or volunteered in EMS
in the prior 12 months, while

510 were excluded because the
survey was incomplete. A total
of 2,930 responses were included
in the analysis. Demographic
and occupational characteristics
of respondents are summarized
in Table 1.

ImpAacT OF THE COVID-19 PANDEMIC

The impact of the COVID-19
pandemic on the work of Virgin-
ia EMS clinicians was assessed
with several questions. The ma-
jority (66.1%, 95% CI [64.4, 679])
of survey respondents indicated
that they had experienced ad-
ditional EMS job-related stress
attributable to the coronavirus
pandemic, with 22.5% (n=658)

of all respondents reporting

the stress had a major negative
impact on their mental health
and 34.2% (n=1,002) relaying a
minor negative mental health
impact. Further, 85.3% (95% CI
[84.0, 86.6]) of clinicians reported
that their agency had experi-
enced staffing shortages because
of the pandemic, with 24.3% of

Number of clinicians (%)

Characteristic
(n=2,930)
Age
<30 526 (18.0)
30-39 613 (20.9)
40-49 614 (21.0)
50-59 585 (20.0)
60— 69 283 (9.7)
> 69 73 (2.5)
Missing 236 (8.1)
Sex
Male 1,959 (66.9)
Female 871 (29.7)
Other 19 (0.6)
Missing 81 (2.8)
Associated with a Fire Department
Yes 1,819 (62.1)
No 1,094 (37.3)
Missing 17 (0.6)
Certification Level
Emergency medical responder 12 (0.4)
Emergency medical technician 1,469 (50.1)
Advanced emergency medical technician | 227 (7.7)
Intermediate 249 (8.5)
Paramedic 966 (33.0)
Missing 7 (0.2)
Employment / Volunteer Status

Full-time 1,348 (46.0)
Full-time and volunteer 288 (9.8)
Full-time and part-time 133 4.5)
Part-time 96 (3.3)
Part-time and volunteer 138 4.7)
Volunteer (unpaid) 696 (23.8)
Stipend/paid volunteer 35(1.2)
Taking a break 104 (3.5)
Retired 39 (1.3)
Quit 31 (1.1)
Other 20 (0.7)
Missing 2(0.1)

Years of EMS experience
Less than 1 year 131 (4.5)
1-2 years 238 (8.1)
3-5 years 315 (10.8)
6-10 years 424 (14.5)
11-15 years 394 (13.4)
16-20 years 409 (14.0)
> 20 years 1,016 (34.7)
Missing 3(0.1)

Table 1. EMS clinicians' demographic and employment

characteristics, Virginia, 2022.
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total respondents indicating the shortages had been temporary and 61.1% reporting the
shortages were ongoing. The most frequently reported reasons for experiencing staffing
shortages included people leaving the organization or quitting (56.7%, 95% CI [54.9, 58 4]),
issues related to hiring, training, and recruitment (48.5%, 95% CI [46.7, 50.3]), the need for
quarantine or isolation (40.4%, 95% CI [38.6, 42.2]), and people cutting back hours (28.6%,
95% CI [27.0, 30.2]). A total of 1,912 (65.3%, 95% CI [63.5, 67.0]) EMS clinicians felt the staff-
ing shortages resulted in increased levels of EMS work-related stress.

JoB SATISFACTION

When EMS clinicians were asked
whether they agreed with the statement
"I feel appreciated by my agency when
I think about what they pay me," 41.6%
reported they agreed to some extent
(i.e., agreed slightly: 14.5.%, 95% CI [13.3,
15.8]; agreed moderately: 16.8%, 95% CI
[15.4, 18.1]; or agreed very much: 10.3%,
95% CI [9.2, 11.4]). However, 36.2% dis-
agreed that they felt appreciated (dis-
agreed slightly: 7.8%, 95% CI [6.9, 8.8];
disagreed moderately: 11.1, 95% CI [10.0,
12.2]; disagreed very much: 17.3%, 95%
CI [16.0, 18.7]). Almost 22% were unpaid
volunteers for whom the question was
not applicable.

Importantly, most (n=1,680, 57.3%)
survey respondents reported intentions
to quit working as an EMS clinician at
some point in the year prior to the sur-
vey compared to 42.2% who responded
that they had never seriously thought
about quitting. Specifically, 1,073 (36.6%,
95% CI [34.9, 38.4]) respondents relayed
that they had seriously thought about
quitting but had not taken actions to
quit, 500 (17.1%, 95% CI [15.7, 18.4])
indicated they had taken action
towards quitting (e.g., updating

their resume, looking or applying

for a new job, reducing EMS service
hours), and 107 (3.7%, 95% CI [3.0,

4.3]) had quit practicing as an EMS
clinician altogether. Reasons for
experiencing intentions to quit were
also assessed and are described in
Table 2.

Reason for intention to

Number of

95 % CI

quit clinicians (%)*
Work-related stress, burnout, or
other mental health concerns 1,233 (42.1) [40.3,43.9]
Lack of sleep / chronic fatigue | 898 (30.6) [29.0, 32.3]
Low wages 785 (26.8) [25.2,28.4]
A desire for better work-life 765 (26.1) [24.5,277]
balance
Concerns over physical health 644 (22.0) [20.5,23.5]
and safety
Job negatively impacts partner
/ family relationships 582 (199) (184, 21.3]
Heavy workloads / over-
wood 558 (19.0) [17.6, 20.5]
Conflict with leadership / 488 (16.7) [153, 18.0]
coworkers
Little to no chance for career 441 (15.0) [13.8,16.3]
growth
Retirement 235 (8.0) [7.0,9.0]
I am a volunteer and no longer
have the time 162 (5.5) 47, 6.4]
New career interest 148 (5.1) [4.3,5.8]
Other 94 (3.2) [2.6,3.8]

CI = confidence interval

*Proportions are calculated out of 2,930 total respondents.

Table 2. Reasons why EMS clinicians thought about
quitting, took action to quit, or quit working in EMS,

Virginia, 2022.

Health-related quali- | No. missing | Mean
I 95% CI
ty of life indicator responses (SD)

Poor physical health 119 44 (75) [4.2,4.7]
Poor mental health 99 99 (10.2) [9.5,10.2]
Sad, blue, or depressed 115 8.8 (10.1) [8.4,9.1]
Worried, tense, or anxious | 105 12.6 (11.3) | [12.2,13.1]
Insufficient sleep or rest 98 16.1 (10.5) | [15.7,16.5]
SD = standard deviation

Table 3. Average number of days in the past 30 days
clinicians perceived experiencing health-related quality

of life indicators, Virginia, 2022.
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HEALTH-RELATED QUALITY OF LIFE

Most EMS clinicians reported their perceived general health to be good (38.7%) or very
good (34.8%), while 16.1% reported their general health to be fair (13.8%) or poor (2.3%).
Table 3 displays the average number of days in the past 30 days clinicians experienced
health-related quality of life indicators.

Hours orF SLEEP & SHIFT LENGTH

Overall, EMS clinicians reported receiving an average of 6.1 hours (SD 1.3; 95% CI [6.0,
6.1]) of sleep in a 24-hour period. As shift length increased, the average hours of sleep

a clinician received within a 24-hour period decreased. Clinicians who worked shifts
greater than 24 hours in duration (3.7%) reported the lowest average amount of sleep, at
5.3 hours (SD 1.3; 95% CI [5.1, 5.6]). Clinicians who worked 24-hour shifts (40.5%) slept 5.7
hours (SD 1.2; 95% CI [5.6, 5.8]), those with 12- to 23-hour shifts (30.3%) reported 6.3 hours
of sleep (SD 1.3; 95% CI [6.2, 6.4]), clinicians working 8- to 11-hour shifts (12.4%) slept 6.5
hours (SD 1.2; 95% CI [6.3, 6.6]), and clinicians who worked less than 8-hour shifts (3.7%)
reported 6.8 hours of sleep (SD 1.2; 95% CI [6.5, 7.0]).

MEeNTAL HEALTH OUTCOMES

Overall, 2,392 (81.6%; 95% CI [80.2, 83.0]) clinicians believed they experienced at least
one poor mental health outcome (i.e., burnout, traumatic stress, depression, PTSD, verbal
abuse causing emotional or psychological harm, physical assault causing emotional or
psychological harm, or suicidal ideation) at some point during their careers associated
with their work as EMS clinicians (vs. 70.7% during past 12 months; 95% CI [69.1, 72.4]).
Table 4 displays the proportions of EMS clinicians who responded 'yes' to each mental
health indicator question.

Ever during career Past 12-months
Mental health outcome R R
clinicians 95 % CI clinicians 95 % CI
(%)* (%)*

Burnout due to stress of the job 2,089 (71.3) [69.7,72.9] | 1,828 (62.4) [60.6, 64.1]
Work-related traumatic stress that was bad for their mental health 1,678 (57.3) [55.5,59.1] | 1,212 (41.4) [39.6, 43.1]
Work-related depression 1,435 (49.0) [47.2,50.8] | 1,161 (39.6) [379, 41.4]
Work-related PTSD 1,313 (44.8) [43.0, 46.6] | 1,021 (34.8) [33.1, 36.6]
Verbal abuse causing emotional or psychological harm 497 (17.0) [15.6,18.3] | 385 (13.1) [11.9,14.4]
Physical assault causing emotional or psychological harm 374 (12.8) [11.6, 14.0] | 220 (7.5) [6.6, 8.5]
Seriously contemplated suicide 476 (16.2) [14.9,17.6] | 267 (9.1) [8.1,10.2]
EMS service contributed to suicide contemplation 337 (11.5) [10.3,12.7] | 182 (6.2) [5.3,71]
Made plans to kill themselves 202 (6.9) [6.0, 7.8] 100 (3.4) [2.8,4.1]
Tried to kill themselves 70 (2.4) [1.8,2.9] 17 (0.6) [0.3,0.9]
Known a clinician who had suicidal thoughts 1,771 (60.4%) [58.7,62.2] | 974 (33.2) [31.5,34.9]
Known a clinician who attempted or died by suicide 1,492 (50.9%) [49.1,52.7] | 443 (15.1) [13.8, 16.4]
*Proportions are calculated out of 2,930 total respondents.

Table 4. Number of EMS clinicians who experienced negative mental health outcomes, Virginia, 2022.
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SuBSTANCE USE

A total of 1,979 (67.5%; 95%
CI [65.8, 69.2]) EMS clini-
cians reported using either
alcohol, tobacco, prescrip-
tion drugs for non-medical
reasons, or illegal drugs

in the 12 months prior to
completing the survey.
Table 5 shows the frequen-
cy of substance use among
Virginia EMS clinicians.
The definition of heavy
alcohol use (i.e., drink-

ing five or more alcoholic
beverages per day for men
or four or more per day for
women) employed for this
study was established by
the National Institute on
Alcohol Abuse and Alco-
holism (Glossary, 2023).

AGENCY MENTAL HEALTH SER-
VICES AND CULTURE

Number of

Substance Frequency of Use clinicians (%)* 95% CI
Heavy Alcohol Use Never 1,174 (40.1) [38.3, 41.8]
o For men, 5 or more Once or twice 716 (24.4) [22.9, 26.0]
drinks a day Monthly 379 (12.9) [11.7,14.2]
® For women, 4 or more Weekly 461 (15.7) [14.4, 17.1]
drinks a day Daily or almost daily | 186 (6.3) 5.5, 7.2]
Never 2,097 (71.6) [69.9,73.2]
Once or twice 154 (5.3) [4.4,6.1]
Tobacco products Monthly 56 (1.9) [14,2.4]
Weekly 70 2.4) [1.8,29]
Daily or almost daily | 527 (18.0) [16.6, 19.4]
Never 2,719 (92.8) [91.9,93.7]
o Once or twice 94 (3.2) [2.6, 3.8]
rrocipindng 0 [y 205 Josu
Weekly 11 (0.4) [0.2,0.6]
Daily or almost daily | 63 (2.2) [1.6,2.7]
Never 2,770 (94.5) [93.7,95.4]
Once or twice 64 (2.2) [1.7,2.7]
Illegal drugs Monthly 22 (0.8) [0.4,1.1]
Weekly 14 (0.5) [0.2,0.7]
Daily or almost daily | 9 (0.3) [0.1,0.5]

*Proportions are calculated out of 2,930 total respondents.

Table 5. Frequency of past-year substance use among EMS clinicians,

Virginia, 2022.

The majority of respondents (67.5%; 95% CI [65.8, 69.2]) reported their agency offered

mental health services. However, 32.2% of clinicians reported limited or no access to care

through their agency (i.e., the clinician did not know whether mental health services
were offered: 15.2.%, 95% CI [13.9, 16.5]; the agency did not offer any mental health ser-

vices: 14.0%, 95% CI [12.7, 15.2]; or the agency had services in development, but none were

available at the time of the survey: 3.0%, 95% CI [2.4, 3.6]). Table 6 displays respondents'
perceptions of their agencies mental health culture. Most clinicians held positive views
of their respective agencies' mental health culture, including the importance of clinician

mental health.

PERCEIVED BARRIERS TO SEEKING HELP FOR MENTAL HEALTH ISSUES

Of the 2,413 (82.4%; 95% CI [80.9, 83.7]) clinicians who reported an adverse mental health
outcome (i.e., burnout, traumatic stress, depression, PTSD, verbal abuse causing emo-
tional or psychological harm, physical assault causing emotional or psychological harm,
or suicidal thoughts) or substance use felt to be related to working or volunteering as an
EMS clinician, 1,508 (62.5%; 95% CI [60.5, 64.4]) did not seek help. Table 7 displays the
reasons why clinicians did not obtain assistance for EMS-related mental health issues
they had ever experienced. For all mental health issues identified, the most frequently
perceived barriers to care included not having time and not wanting a mental health
problem documented in the employment record. For every mental health issue except
one (i.e., seriously contemplating suicide), not feeling help was needed was among the
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Agree or Disagree or
strongly agree strongly disagree
Perceptions of agency culture Number Number
of clini- [ 95 % CI | of clini- | 95 % CI
cians (%)* cians (%)*

EMS clinician mental health is important to my agency 1,980 (67.6) [65.9,69.3] | 912 (31.1) [29.4, 32.8]
My age.nc.y.prowdes sufficient mental health support and services for 1,566 (53.4) 516,553] | 1,305 @45 |[42.7 46.3]
EMS clinicians
g Sr’lueeesded, I know where to find help within my agency for mental health 2000 (71.3) | [697,73.0] | 799 273) [25.7, 28.9]
If needed, I would feel safe discussing mental health issues with my 1,667 (56.9) [55.1,58.7] | 1,225 (41.8) [40.0, 43.6]
coworkers
If need.ed, my coworkers would encourage me to get help for mental 2,280 (77.8) [76.3, 79.3] | 603 (20.6) [19.1, 22.0]
health issues
If needgd, I'would feel safe d{scussmg mental health issues with my 1,540 52.6) | [50.8,54.4] | 1,344 45.9) [44.1,477]
supervisor or upper leadership
If pgeded, my supervisor or upper leadership would encourage me to 2139 (73.0) (714, 74.6] | 730 (24.9) [23.3, 26.5]
utilize mental health services
*Proportions are calculated out of 2,930 total respondents.

Table 6. EMS clinicians' perceptions of their respective agencies' mental health culture, Virginia, 2022.

top reasons clinicians reported not pursuing care. Additionally, leading reasons for not
seeking help among clinicians who experienced burnout, traumatic stress, depression,
PTSD, or substance use included that they felt that they possessed the coping skills nec-
essary to handle the situation and that they did not think obtaining care would be use-
ful. Clinicians who contemplated suicide expressed fear about what others might think
of them, and that obtaining support would threaten their employment, as main factors
for not pursuing treatment.

DISCUSSION

The survey revealed worse physical health among first responders than the general
population. In a 30-day period, clinicians reported an average of 4.4 days of perceived
poor physical health, which was more than the general population of Virginia (3.7 days
in 2022) (Robert Wood Johnson Foundation, n.d.). The survey also identified several areas
of concern related to clinician mental health and access to care. Specifically, participants
reported an average of 99 days of poor mental health in a 30-day timeframe, more than
twice as high as the general population of Virginia in 2022 (4.2 days) (Robert Wood John-
son Foundation, n.d.). Similarly, clinicians reported a concerning average number of days
of experiencing symptoms of depression (8.8 days) and anxiety (12.6 days) in a 30-day
period.

Sleep was identified as another major area of concern among participants. On average,
clinicians reported sleeping only 6.1 hours within a 24-hour period, less than the 7 or
more hours of sleep per night recommended for adults (Hirshkowitz et al., 2015). Further,
reported sleep duration decreased as shift length increased. Research demonstrates that
inadequate sleep is not only associated with accidental death, injuries, and a multitude
of chronic diseases, but also poor mental health and burnout (Hirshkowitz et al., 2015;
Grandner et al., 2015; Kecklund & Axelsson, 2016; Medic et al., 2017; Barger et al., 2015;
Krystal, 2012; Wolkow et al., 2019).
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- Sub-
All out- T - | D o Verbal | Physical | Suicidal
out: Burnout . raumat e?res PTSD erba ysica stance
comes ic stress sion abuse assault thoughts e

Resons for not seeking | ;1 508) | (n=1,260) | (n=911) | (n=737) | (n=644) | (n=246) | (n=159) | @=111) | (n=1,017)

e EMS o EMS a EMS a EMS a EMS a EMS a EMS o EMS o EMS a
(%) (%) (%) (%) (%) (%) (%) (%) (%)
95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI
Ididn't want it on my employ- | 311 (20.6) | 288 (22.9) | 225 (24.7) | 231 (313) |186 (28.9) [104 42.3) |78 49.) 65 (58.6) | 239 (23.5)
ment record [18.6, 22.7] | [20.5, 25.2] | [21.9, 27.5] | [28.0, 34.7] | [25.4, 32.4] | [36.1, 48.4] | [41.3, 56.8] | [49.4, 67.7] | [20.9, 26.1]

371 (24.6) | 349 27.7) | 256 (28.1) | 261 (35.4) | 204 (31.7) | 95 (38.6) 65 (40.9) 52 (46.8) 278 (27.3)
[22.4, 26.8] | [25.2, 30.2] | [25.2, 31.0] | [32.0, 38.9] | [28.1, 35.3] | [32.5, 44.7] | [33.2, 48.5] | [37.6, 56.1] | [24.6, 30.1]

I didn't have time

768 (50.9) | 624 (49.5) | 436 (47.9) | 306 (41.5) | 267 (a1.5) |79 (32.1) 57 (35.8) 19 (17.1) 509 (50.0)
[48.4, 53.5] | [46.8, 52.3] | [44.6, 511] | [38.0, 45.1] | [37.7, 45.3] | [26.3, 37.9] | [28.4, 43.3] | [10.1,24.1] | [47.0, 53.1]

I didn't feel it was needed

T already possess sufficient 525 (34.8) | 436 (34.6) | 323 (35.5) | 231 (31.3) 204 (31.7) | 74 (30.1) 45 (28.3) 26 (23.4) 339 (33.3)
coping skills [32.4, 37.2] | [32.0, 37.2] | [32.3, 38.6] | [28.0, 34.7] | [28.1, 35.3] | [24.4,35.8] | [21.3,35.3] | [15.5,31.3] | [30.4, 36.2]
I was concerned about what | 256 (17.0) | 239 (19.0) | 185 (20.3) | 202 (27.4) | 160 (24.8) |78 (31.7) 53 (33.3) 57 (51.4) 198 (19.5)
others might think of me [15.1,18.9] | [16.8,21.1] | [17.7,22.9] | [24.2,30.6] | [21.5,28.2] | [25.9, 37.5] | [26.0,40.7] | [42.1, 60.6] | [17.0,21.9]
1didn't think it would be 296 (19.6) 273 (21.7) | 213 (23.4) | 215 (29.2) 173 (26.9) 76 (30.9) 52 (32.7) 42 (37.8) 222 (21.8)
useful [17.6, 21.6] | [19.4, 23.9] | [20.6, 26.1] | [25.9, 32.5] | [23.4, 30.3] | [25.1,36.7] | [25.4,40.0] | [28.8,46.9] | [19.3, 24.4]
I was afraid it would threaten | 225(14.9) |210(16.7) | 167 (18.3) | 174 (23.6) | 142 (22.0) | 87 (35.4) 64 (40.3) 55 (49.5) 173 (17.0)
my employment [13.1,16.7] | [14.6,18.7] | [15.8,20.8] | [20.5,26.7] | [18.8,25.3] | [29.4, 41.3] | [32.6, 47.9] | [40.2, 58.9] | [14.7,19.3]
Getting help costs toomuch | 287 (19.0) | 264 21.0) | 201 22.1) 203 (27.5) |169(26.2) |88 (35.8) 66 (41.5) 45 (40.5) 218 (21.4)
money [17.1,21.0] | [18.7,23.2] | [19.4,24.8] | [24.3,30.8] | [22.8,29.6] | [29.8, 41.8] | [33.9, 49.2] | [31.4, 49.7] | [18.9,24.0]

115@76) |105@8.3) |820.0) 79(107) |73(113) |38(154) |[24¢51) |24016) |87@86)

My agency doesn't offer hel
¥ agency P [6.3,9.0] [6.8,9.9] [7.1,10.9] [8.5,13.0] | [8.9,13.8] [10.9,20.0] | [9.5,20.7] | [14.0,29.3] | [6.8,10.3]

I didn't know where to get 116 (77) 10987 |7785) 89(121) |69(107) |33(134) |24051) |23(07) |87(86)

help 63,900 | 71,1021 |16.6,103] |07 1441 |83 131 |02 1771 |[95207] |[13.2283] | [6.8 10.3]

oh 73 (4.8) 62 (4.9) 49 (5.4) 36 (4.9) 30 (4.7) 11 (4.5) 3(19) 3(2.7) 45 (4.4)
er

38,59 |[B761] 39,68 |33 64 |B063 |09 71 00,401 |100571 |32 571
EMS o = Number of EMS clinicians.

Note: Top five reasons for not seeking help for each adverse mental health outcome are in bold font

Table 3. Reasons why EMS clinicians did not seek help by EMS-related mental health outcome ever
experienced, Virginia, 2022.

This study revealed that 59.5% of Virginia EMS clinicians reported heavy alcohol use at
least once in the past year, with 35.0% drinking heavily on at least a monthly basis. This
greatly exceeds the rate of monthly heavy alcohol use (6.3%) reported by U.S. civilians 18
years of age and older participating in the 2022 National Survey on Drug Use and Health
(Alcohol Use in the United States, 2023). Further, 3.7% of EMS clinicians indicated they
had used illegal drugs in the past year, with 1.5% reporting use at least monthly. These
proportions are lower than the past-year and past-month estimates of illicit drug use
(22.7% and 15.0%, respectively) reported by adult participants of the 2021 National Sur-
vey on Drug Use and Health (SAMHSA, 2021).

A total of 81.6% of clinicians reported experiencing at least one poor mental health out-
come they believed was associated with their EMS service over the course of their ca-
reers (vs. 70.7% during the past 12 months). In other words, more than four out of every
tive EMS clinicians perceived experiencing burnout, traumatic stress, depression, PTSD,
suicidal tendencies, verbal abuse or physical assault causing emotional or psychological
harm, or a combination of these outcomes, related to EMS work. In regard to suicidali-
ty, the percent of participants experiencing suicidal ideation during the past 12 months
(9.1%) was approximately two times higher than that reported among Virginians (4.2%)
and the U.S. general population (4.6%) in 2022 (Mental Health America, 2022). This is

International Journal of Paramedicine — Number 7, July-September, 2024



Valeriano: State of EMS Clinician Mental Health in Virginia

similar to the 2019 Virginia Public Safety Mental Health Pilot Survey, which found sui-
cide ideation among fire and rescue personnel to be 7.8% in the year prior to the survey
(Fairfax Coalition of Police Local 5000, n.d.). However, national surveys have identified

greater levels of suicide ideation among firefighter and EMS practitioners than propor-

tions reported from these Virginia-specific studies (Abbott et al., 2015; CDC, 2022).

Of the 2,413 clinicians who experienced a negative mental health outcome or substance
use related to their EMS service, the majority (62.5%) did not seek help. Specifically, not
wanting the mental health concern documented in their employment record was one

of the most frequently reported reasons for not obtaining assistance across all mental
health issues. This finding is consistent with similar studies (Abbott et al., 2015). A total
of 32.2% of respondents reported limited or no access to care through their agency, com-
pared to 54% nationally (Goodwin & Lane, 2016). While most clinicians (67.5%) reported
having access to mental health services through their agencies, 44.5% of respondents did
not feel the resources supplied were sufficient. Additionally, 31.1% of clinicians reported
a perception that mental health was not important to their agency, and a large propor-
tion of clinicians reported that they would feel unsafe discussing mental health issues
with their supervisors (45.9%) or coworkers (41.8%). Hence, agencies may have mental
health services that clinicians are unaware of or hesitant to access because treatment is
not encouraged or for fear of being stigmatized (Abbott et al., 2015; Goodwin & Lane,
2016).

A strength of this study was that it was a statewide comprehensive mental health survey
of EMS clinicians in Virginia. Additionally, the survey had a large response rate and had
representation from every region throughout Virginia. Moreover, the survey provides
decision makers with baseline information surrounding the status of EMS clinicians'
mental health and the perceived mental health cultures, services, and barriers to seeking
help within clinicians' agencies. Lastly, the survey can be easily adapted to federal, state,
and local contexts.

Several limitations of this study exist. First, the study relied on a convenience sample

of clinicians with valid email addresses who were willing to take the survey. While

the large sample size of this study potentially mitigates selection bias, it is possible that
self-section and non-response bias occurred. Further, due to the sensitive nature and
stigma surrounding mental health issues, it is possible that social desirability bias oc-
curred, resulting in underrepresentation of the prevalence of mental health issues among
clinicians. However, an anonymous online survey tool with limited personal identifiers
was used to encourage the clinicians to answer honestly. Another possible limitation is
that the mental health outcomes reported (e.g., depression, PTSD) were based on clini-
cians' self-perceptions and not clinical diagnoses. Lastly, while extensive work went into
building and pre-testing the surveillance instrument used to collect the data, validation
and reliability testing were not performed.

In summary, this survey identified that Virginia's EMS clinicians experience dispropor-
tionate burdens of poor mental health compared to the general population of Virginia.
While many EMS agencies offer mental health resources, some clinicians lack access to
life-saving services, or the services are viewed as inadequate. Troublingly, many EMS
practitioners do not utilize available support due to mental health stigma, such as the
fear of threatened employment. Leadership should play a key role in prioritizing and
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normalizing seeking care for mental health issues within an agency's culture. Further
investments in providing first responder-specific resiliency and mental health resources,
as well as continued interventions to eliminate the stigma surrounding mental health
issues, are needed to improve the health and safety of Virginia's EMS clinicians.
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APPENDIX

Selected questions for analysis from the 2022 Virginia EMS clinician mental health sur-
vey

e Job Satisfaction

* How strongly do you agree with this statement: “I feel appreciated by my
agency when I think about what they pay me”? A. Agree very much B. Agree
moderately C. Agree slightly D. Disagree slightly E. Disagree moderately F.
Disagree very much G. Not applicable/unpaid volunteer. Source: Spector, Job
Satisfaction Survey

e Within the past 12 months, which statement best describes your thoughts
and intentions about quitting being an EMS provider (this does not include
switching to a new EMS agency or EMS provider role)? A. I have never seri-
ously thought about quitting B. I have seriously thought about quitting but
have not taken any actions to quit C. I have actively taken action and made
plans to quit (looking for a new career or job, updating resume, volunteering
less, applying for jobs, etc.) D. I have quit practicing as an EMS provider

* Select the reason(s) you thought about quitting, are taking action and mak-
ing plans to quit, or quit being an EMS provider: (Select all that apply) A.
Work-related stress, burnout, or other mental health concerns B. Concerns
over physical health and safety C. A desire for better work-life balance D.
Lack of sleep/chronic fatigue E. Heavy workloads/overworked E. Job neg-
atively impacts partner/family relationships G. Low wages H. Little to no
chance for career growth I. Conflict with leadership/coworkers J. I am a vol-
unteer and no longer have the time K. New career interest L. Retirement M.
Other

¢ COVID-19 Impact

* Have you personally experienced any additional EMS job-related stress that
can be attributed to the coronavirus pandemic? A. Yes B. No

* Do you feel that the stress related to the coronavirus pandemic has had a
negative impact on your mental health? A. Yes — Major impact B. Yes — Minor
impact C. No. Source: Kirzinger, Kearney, Hamel, & Brody, 2020
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Due to the COVID-19 Pandemic, has your agency experienced staffing short-
ages? A. Yes — Temporary B. Yes — Ongoing C. No D. Unsure

Select the primary cause(s) of the staffing shortages (select all that apply): A.
Quarantine or isolation B. People needing to cut back hours for personal/
family-related reasons C. People leaving the organization/quitting D. Issues
related to hiring, training, and recruitment E. Provider(s) dying from COVID
F. Other

Have staffing shortages during the COVID-19 pandemic caused you an in-
crease in EMS work-related stress? A. Yes B. No

e HRQoL

Would you say that, in general, your health ist: A. Excellent B. Very Good C.
Good D. Fair E. Poor F. I don’t know /not sure Source: 2018 BRFSS Question-
naire, 2018; 2020 BRFSS Questionnaire, 2020; CDC HRQOL-14 "Healthy Days
Measure"

Now thinking about your physical health, which includes physical illness and
injury, for how many days during the past 30 days was your physical health
not good? Source: 2018 BRFSS Questionnaire, 2018; 2020 BRFSS Question-
naire, 2020; CDC HRQOL-14 "Healthy Days Measure"

Now thinking about your mental health, which includes stress, depression,
and problems with emotions, for how many days during the past 30 days was
your mental health not good? Source: 2018 BRFSS Questionnaire, 2018; 2020
BRFSS Questionnaire, 2020; CDC HRQOL-14 "Healthy Days Measure"
During the past 30 days, for about how many days have you felt you did
NOT get ENOUGH REST or SLEEP? Source: CDC HRQOL-14 "Healthy Days
Measure"

During the past 30 days, for about how many days have you felt SAD, BLUE,
or DEPRESSED? Source: CDC HRQOL-14 "Healthy Days Measure"

During the past 30 days, for about how many days have you felt WORRIED,
TENSE, or ANXIOUS? Source: CDC HRQOL-14 "Healthy Days Measure"

e Sleep Hours

On average, how many hours of sleep do you get in a 24-hour period? Source:
2018 BRFSS Questionnaire, 2018; 2020 BRFSS Questionnaire, 2020

o EMS Mental Health Indicators

Have you ever felt burned-out due to the stress from working or volunteer-
ing as an EMS provider? Burnout may result from regular workplace stress
that has not been successfully managed. Symptoms of burnout may include
feeling depleted of energy or exhausted; increased feelings of negativity,
cynicism, and mental distance toward one's job; or decreased workplace pro-
ductivity or performance. A. Yes B. No C. I don’t know Source: 2019 National
Survey on Drug Use and Health (NSDUH), 2018; QD85 Burn-out

During the past 12 months, have you ever felt burned-out due to the stress
from working or volunteering as an EMS provider? A. Yes B. No C. I don’t
know
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Have you ever experienced traumatic stress due to working or volunteering
as an EMS provider that you believe has been bad for your mental health?
Traumatic stress may happen when you are exposed to a tragic event, severe-
ly injured children or adults, dead bodies or body parts, or loss of a coworker.
A. Yes B. No C. I don’t know. Source: Traumatic incident stress, 2013

During the past 12 months, have you ever experienced traumatic stress due
to working or volunteering as an EMS provider that you believe has been bad
for your mental health? A. Yes B. No C. I don’t know

Have you ever felt that you have suffered from post-traumatic stress disorder
(PTSD) due to working or volunteering as an EMS provider? PTSD may in-
clude signs and symptoms of constantly replaying a traumatic event in your
head, avoiding places that remind you of a traumatic event, feeling numb or
hyperaware to your surroundings, withdrawing from family and friends, or
experiencing nightmares, sleeplessness, anxiety, difficulty concentrating, or
startling easily. A. Yes B. No C. I don’t know Source: PTSD, 2023

During the past 12 months, have you ever felt that you have suffered from
post-traumatic stress disorder (PTSD) due to working or volunteering as an
EMS provider? A. Yes B. No C. I don’t know

Have you ever felt that you have suffered from depression due to working or
volunteering as an EMS provider? Depression may include signs and symp-
toms of feeling sad or anxious often or all the time; not wanting to do activi-
ties that used to be fun; having trouble falling asleep or staying asleep; feeling
tired (even after sleeping well); feeling irritable, easily frustrated, or restless;
having difficulty concentrating, remembering details, or making decisions; or
thinking about suicide or hurting yourself. Source: Mental health conditions:
Depression and Anxiety, 2022

During the past 12 months, have you ever felt that you have suffered from
depression due to working or volunteering as an EMS provider? A. Yes B. No
C.Idon’t know

Since becoming an EMS provider, did you ever SERIOUSLY THINK about
trying to kill yourself? A. Yes B. No Source: 2019 National Survey on Drug
Use and Health (NSDUH), 2018

Do you believe your experiences as an EMS provider contributed in any way
to you SERIOUSLY THINKING about trying to kill yourself? A. Yes B. No
Source: 2019 National Survey on Drug Use and Health (NSDUH), 2018
BEFORE becoming an EMS provider, did you ever SERIOUSLY THINK about
trying to kill yourself? A. Yes B. No Source: 2019 National Survey on Drug
Use and Health (NSDUH), 2018

At any time in the past 12 months, did you SERIOUSLY THINK about trying
to kill yourself? A. Yes B. No Source: 2019 National Survey on Drug Use and
Health (NSDUH), 2018

During the past 12 months, do you believe your experiences as an EMS pro-
vider contributed in any way to you SERIOUSLY THINKING about trying

to kill yourself? A. Yes B. No Source: 2019 National Survey on Drug Use and
Health (NSDUH), 2018
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Since becoming an EMS provider, have you ever MADE ANY PLANS to kill
yourself? A. Yes B. No Source: 2019 National Survey on Drug Use and Health
(NSDUH)), 2018

During the past 12 months, did you MAKE ANY PLANS to kill yourself? A.
Yes B. No Source: 2019 National Survey on Drug Use and Health (NSDUH),
2018

Since becoming an EMS provider, did you ever TRY to kill yourself? A. Yes B.
No Source: 2019 National Survey on Drug Use and Health (NSDUH), 2018
During the past 12 months, did you TRY to kill yourself? A. Yes B. No Source:
2019 National Survey on Drug Use and Health (NSDUH), 2018

Have you ever known an EMS provider who had suicidal thoughts?17 A. Yes
B. No

Do you know any EMS providers who have had suicidal thoughts within the
past 12 months? A. Yes B. No Source: Abbott et al., 2015

Have you ever known an EMS provider who attempted or died by suicide? A.
Yes B. No Source: Abbott et al., 2015

Do you know any EMS providers who have attempted or died by suicide
within the past 12 months? A. Yes B. No Source: Abbott et al., 2015

* Verbal and Physical Assault

Have you ever been verbally abused by a patient or bystander while serving
as an EMS provider? Verbal abuse is defined as extremely critical, threatening,
or insulting words meant to demean, belittle, or frighten you. A. Yes B. No
Source: Violent Crime

Did the verbal abuse cause you any emotional or psychological harm? A. Yes
B. No

During the past 12 months, how many times were you verbally abused by a
patient or bystander while serving as an EMS provider? A.0B. 1 C.2—3D.
4—5E.6—10F 11+

Did the verbal abuse in the past 12 months cause you any emotional or psy-
chological harm? A. Yes B. No

Have you ever been physically assaulted by a patient or bystander while
serving as an EMS provider? Physical assault is defined as an attack, attempt-
ed attack, or threat of attack with or without a weapon, regardless of whether
an injury occurred. A. Yes B. No Source: Violent Crime

Did the physical assault(s) cause you any emotional or psychological harm?
A.Yes B. No

Did the physical assault(s) cause you any physical harm or injury? A. Yes B.
No

During the past 12 months, how many times were you physically assaulted
by a patient or bystander while serving as an EMS provider? A. 0 B. 1 C. 2—3
D.4—5E. 6—10F 11+

Did the physical assault(s) in the past 12 months cause you any emotional or
psychological harm? A. Yes B. No

Did the physical assault(s) cause you any physical harm or injury? A. Yes B.
No
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e Alcohol, Tobacco, and Substance Use

In the past 12 months, how often have you used the following? Never Once or

Twice Monthly Weekly Daily or Almost Daily Source: NIDA Drug Use Screen-

ing Tool NIDA-Modified ASSIST

¢ Alcohol consumption: for men, 5 or more drinks a day; for women, 4 or
more drinks a day.

e Tobacco Products

e Prescription Drugs for Non-Medical Reasons

* Illegal Drugs

Do you believe your experiences as an EMS provider contributed in any way

to your use of any of the substances listed above? A. Yes B. No

e Mental Health Support and Services

Did you ever seek help for burnout, traumatic stress, PTSD, depression, sui-
cidal thoughts or actions, emotional or psychological harm from verbal abuse
or physical assault, or substance use (alcohol, tobacco, prescription drugs for
non-medical reasons, illegal drugs)? A. Yes B. No

If you experienced burnout, traumatic stress, PTSD, depression, suicidal
thoughts or actions, emotional or psychological harm from verbal abuse or
physical assault, or substance use (alcohol, tobacco, prescription drugs for
non-medical reasons, illegal drugs) that you believe was associated with your
experience in EMS but DID NOT get help, what stopped you? (Select all that
apply) A. I didn’t feel it was needed B. I already possess sufficient coping
skills C. My agency doesn’t offer help D. I didn’t think it would be useful E. I
didn’t have time F. Getting help costs too much money G. I didn’t want it on
my employment record H. I was concerned about what other people might
think of me I. I was afraid it would threaten my employment J. I didn’t know
where to get help K. Other Source: Abbott et al., 2015

* Perceived Agency Mental Health Culture

Does your agency offer EMS providers mental health services? A. Yes B. No

C. No, but they are in development D. I don’t know Source: Goodwin & Lane,

2016

Does your agency allow you to use mental health services while working or

volunteering? Services may include peer support programs, critical incident

stress management/debriefing, employee assistance programs (EAP), chap-

laincy programs, mental health hotlines, etc. A. Yes B. No C. I don’t know

Source: Goodwin & Lane, 2016

Please rate how strongly you agree or disagree with the following statements:

Strongly disagree Disagree Agree Strongly Agree Source: Goodwin & Lane,

2016

e EMS provider mental health is important to my agency.

e My agency provides sufficient mental health support and services for EMS
providers.

e Ifneeded, I know where to find help within my agency for mental health
issues.

e Ifneeded, I would feel safe discussing mental health issues with my co-
workers.

International Journal of Paramedicine — Number 7, July-September, 2024

59



Valeriano: State of EMS Clinician Mental Health in Virginia

¢ If needed, my coworkers would encourage me to get help for mental
health issues.

¢ Ifneeded, I would feel safe discussing mental health issues with my su-
pervisor or upper leadership.

¢ If needed, my supervisor or upper leadership would encourage me to use
mental health services.
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ABSTRACT

Most cardiac arrests that occur in the United States are treated by EMS, which has
stimulated interest in the use of prehospital ultrasound as a prognostic tool. Though
end-tidal carbon dioxide (EtCO,) and cardiac thythm have demonstrated prognos-
tic value in out-of-hospital cardiac arrest (OHCA), few studies of ultrasound in the
prehospital setting have attempted to address the same question. This retrospective
study assesses the association between sonographic cardiac activity and contempo-
raneous measurements of EtCO, and cardiac rhythm. Sixty-six cases of paramed-
ic-performed cardiac sonography for OHCA were reviewed and clinical data for
each case was abstracted directly from the monitor/defibrillator record. The mean
timing of the initial ultrasound was 21 minutes (95% CI [18.7,23.3]) into the resus-
citation. Organized cardiac activity was associated with higher mean EtCO, than
absence of organized activity (49.7mmHg (95% CI [44.4,55.0]) versus 28.3mmHg (95%
CI [24.3,32.3]), p<0.001). Organized sonographic activity was also associated with
contemporaneous cardiac rhythm (p=0.018) and was most frequently observed in
pulseless electrical activity with a sinus rhythm. Paramedics interpreted intra-arrest
cardiac ultrasound with 95.7% agreement with physicians (k = 0.940). Mean pause in
compressions to acquire ultrasound was 14.9 seconds (95% CI [13.3,16.6]).

INTRODUCTION

Out-of-hospital cardiac arrest (OHCA) is a condition that carries
high mortality. Pooled survival after OHCA has been estimated
to be 7.6% (Sasson, 2010). There are several patient and system
factors that have been associated with survival after OHCA,
including initial cardiac rhythm (Sasson, 2010), performance of
bystander cardiopulmonary resuscitation (CPR) (Sasson, 2010),
emergency medical services (EMS) response time (Holmén, 2020;
Huang, 2021), rapid access to automated external defibrillators
(AEDs) (Valenzuela, 2000; Caffrey, 2002), witness of the cardi-
ac arrest (Sasson, 2010), end-tidal carbon dioxide (EtCO,) level
(Levine, 1997), and duration of CPR (Kim, 2014).
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Current data supporting the use of intra-arrest cardiac sonography for prognostication
is heterogeneous (Berg, 2020). The presence of organized cardiac activity during resusci-
tation has been associated with a sensitivity and specificity of survival to hospital dis-
charge of 67-100% and 51-89%, respectively (Atkinson, 2019; Flato, 2015). In contrast, the
absence of organized cardiac activity has been associated with a sensitivity and speci-
ficity of survival to hospital discharge of 6-91% and 49-94%, respectively (Gaspari, 2016;
Varriale, 1997; Zengin, 2016). This wide variability has made it difficult to recommend
the use of cardiac ultrasound as the sole criterion to terminate resuscitative efforts. In
addition, concerns exist about the impact of ultrasound on CPR pause duration and the
potential for disagreements in interpretation.

Since most out-of-hospital cardiac arrests occurring annually in the United States (US)
are treated by EMS (Rosamond, 2008), there has been growing interest in the prehospital
applications of ultrasound. Of the studies examining cardiac ultrasound in the prehos-
pital setting, most have been primarily focused on feasibility and interrater reliability,
though some have demonstrated a correlation between prehospital cardiac activity and
patient outcomes (Reed, 2017; Rooney, 2016; Aichinger, 2012; Beckett, 2019).

The primary objective of this study was to assess for associations between sonographic
cardiac activity and contemporaneous measurements of end-tidal carbon dioxide and
cardiac rhythm in a system where paramedics perform prehospital cardiac sonography
for cardiac arrest. The secondary objectives of this study were to assess interrater reli-
ability between paramedic and physician interpreters, and to assess the impact of pre-
hospital sonography on CPR continuity.

METHODS

In Albuquerque, New Mexico, prehospital cardiac sonography has been performed by
Albuquerque Fire-Rescue (AFR) paramedics since 2018. When a cardiac arrest is dis-
patched, a paramedic supervisor in a non-transporting vehicle is included on the initial
response alongside first-line units. This small cohort of supervisors has been equipped
with a portable ultrasound (Philips Lumify® or GE Vscan®) and special credentialing
to perform intra-arrest cardiac sonography. AFR serves a jurisdiction of approximately
189 square miles, and a single EMS supervisor is assigned to each duty period. As such,
it is common for the EMS supervisor to arrive on-scene after the arrival of the initial
responding units. The use of ultrasound in this system has been investigational, and
sonographic assessment is not incorporated into protocols that inform patient care or
endpoint of resuscitation. EMS supervisors have been directed to utilize cardiac sonog-
raphy at their discretion, when doing so would not otherwise impede resuscitation. To
limit pause duration, EMS supervisors have been trained to identify an acoustic window
with the ultrasound prior to pausing compressions. During the pause, a brief recording
is obtained, which can then be reviewed after resuming compressions. The subxiphoid
view is customarily used, as this view does not require displacement of plunger-type
mechanical CPR devices for image acquisition.

The prehospital medical record was queried to identify all adult, non-traumatic,
EMS-treated OHCA during the study period from July 2018 to April 2021. Of this popu-
lation, records without an attached ultrasound recording were excluded. Patients were
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also excluded if they were known to be incarcerated, pregnant, or enrolled in the Univer-
sity of New Mexico prehospital extracorporeal CPR program (Marinaro, 2020).

Once the study population was defined, three physician abstractors systematically pop-
ulated an a priori designated data collection instrument using data from three sources.
The data was collected in the Utstein style, except for categories of cardiac rhythm (No-
lan, 2019). While the Utstein style describes one category of PEA, this study attempted to
discriminate differences between subgroups of pulseless electrical activity (PEA). While
there are many possible ways to subcategorize PEA, the decision was made to differ-
entiate subgroups of PEA in this study by the presence of absence of P waves. Patients
with an idioventricular rhythm were defined comparably to the Cardiac Arrest Registry
to Enhance Survival (CARES), as having a rate less than 40 beats per minute, absent P
waves, with a wide (>120ms) or unmeasurable QRS complex.

Demographic data, prehospital interventions, and narrative data were abstracted from
the prehospital medical record (ImageTrend, Lakeville, MN). Clinical parameters, includ-
ing temporal data, vital sign data, and cardiac rhythm were abstracted directly from the
resuscitation record stored on the LifePak Monitor/Defibrillator (®Stryker, Kalamazoo,
MI) using CODE-STAT™ software. The monitor record was favored over the prehospital
medical record for these variables since it enabled abstractors to review objective data to
produce a dataset of higher fidelity and completeness. The interval from the start of re-
suscitation to the initial ultrasound was determined by comparing timestamps from the
monitor record and the prehospital medical record. CPR pause durations were calculated
by measuring interruptions in the impedance waveform in the monitor record.

Two of the abstractors performed the review of all monitor records using standardized
criteria to reduce variation. Ultrasound recordings and paramedic interpretations were
stored with the prehospital medical record. All ultrasound recordings were reviewed by
the third abstractor, a physician board-certified in Emergency Medical Services.

The study population was characterized using descriptive statistics. The variables cho-
sen to include were those that appear to be associated with OHCA outcomes (Al-Dury,
2020). Categorical variables were reported as proportions and continuous variables
were reported as means with 95% confidence intervals. Population differences between
subgroups of sonographic activity were assessed by univariate analysis. Proportions of
categorical variables were compared with the 2-sided Fischer’s exact test. Means of con-
tinuous measures were compared with the t-test.

Interrater reliability between the paramedic performing the ultrasound and the physi-
cian reviewer was assessed using Cohen’s kappa. The timing of the initial ultrasound

and length of CPR pause duration was reported as a mean with 95% confidence inter-
vals.

Study data were collected and managed using REDCap electronic data capture tools
hosted at the University of New Mexico. All data analysis was performed in SPSS (IBM
SPSS Statistics for Windows, version 28.0). The study protocol was approved by the Uni-
versity of New Mexico’s Institutional Review Board.
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RESULTS

StuDpY POPULATION

During the study period, 70 cases were available for
review (Figure 1). Four cases were excluded because
of technical limitations in the recorded clips which

precluded categorization of sonographic activity. The

characteristics of the study population are described

[

Workable Arrests
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)

¥

Ultrasound Not
Performed
n=1337
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trasound Performed ]

. n=252
in Table 1.
Ultrasound Clip Not
Sonographic Activity | | | Attachne=d1;(; Chart
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Organized . P
n=66 - Organized Cases Reviewed
= n=43 n=70
Age 57.7 52.9 60.0 150 ) -
Mean [95%CI] [432622] [[463595] |[540660 | Sonographic Activity
---------- Indeterminate
EMS Response Interval n=4
75167831 |73[6284] |80[6.298 |.617
Mean [95%CI]
Male %(n) 59.1 (39) 60.9 (14) 58.1 (25) .830 Cases Included
Witnessed %(n) 424 (28) 39.1 (9) 44.2 (19) 473 n=66
Bystander CPR %(n) 51.5 (34) 39.1 (9) 58.1 (25) 115
Bystander Defib. %(n) 3.0(2) 0(0) 472 .539
Initial PEA 439 (29) 56.5 (13) 37.2 (16)
Presenting Asystole | 31.8 (21) 21.7 (5) 37.2 (16) 381 oreanized Absence of
Rhythm VF 21.2 (14) 21.7 (5) 20.9 (9) ganize Organized
7o(n) VT 3002 00 470 Activity Activity
PEA = Pulseless Electrical Activity, VF = Ventricular Fibrillation, VT = n=43
Ventricular Tachycardia

Table 1. Characteristics of the study population.

TiMING AND DURATION OF ULTRASOUNDS PERFORMED

Figure 1: Selection of the study
population.

The mean timing of the initial ultrasound was 21 minutes (95% CI [18.7,23.3]) into the
resuscitation. When ultrasounds were obtained, 80.0% (n=53) of them were obtained
during a pause in compressions, while 12.1% (n=8) were obtained during a period of
ROSC and 7.6% (n=5) were obtained at the time of termination of resuscitation. The mean
pause duration when obtaining an ultrasound during resuscitation was 14.9 seconds
(95% CI [13.3,16.6]). 34.0% of pause durations were 10 seconds or shorter. In some instanc-
es, multiple ultrasounds were performed on a single patient. When only considering the
first ultrasound that was performed, the mean pause duration was 14.0 seconds (95% CI
[10.3,17.8]). The mean compression fraction and compression rate in the study population

were 0.92 (95% CI1 [0.91,0.93]) and 102.2 (95% CI [102.0,103.0]), respectively.

INTERRATER AGREEMENT

Interrater agreement between paramedics and physicians was 95.7% for the initial ultra-

sound (k = 0.940).
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AsSOCIATION BETWEEN INITIAL SONOGRAPHIC ACTIVITY, 60

END-TipaL CARBON Dioxipe, AND CARDIAC RHYTHM
50

The association between initial sonographic activity
and contemporaneous end-tidal carbon dioxide is
depicted in Figure 2. Organized cardiac activity was
associated with higher mean EtCO, than absence of
organized activity (49.7mmHg (95% CI [44.4,55.0])
versus 28.3mmHg (95% CI [24.3,32.3]), p<0.001).
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The association between initial sonographic activity
and contemporaneous cardiac rhythm was signifi-
cant (p=0.018) and is depicted in Figure 3. Pulseless
electrical activity with a sinus rhythm was most Organized Lack of
associated with organized cardiac activity (65% of Organized
cases), and. asystol.e and Ver}tricular f.ibrilla’Fio.n were Figure 2: Mean EtCO, (95% CI) by
least associated with organized cardiac activity (0% sonographic activit; at time of initial
of cases for each rhythm). All of the cases of PEA ultrasound.

with a sinus rhythm exhibited a narrow QRS inter-

val (<120ms) in the study population.
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Figure 3: Sonographic activity by cardiac rhythm at time of initial ultrasound. PEA = Pulseless Electrical
Activity, VF = Ventricular Fibrillation, VT = Ventricular Tachycardia.

DISCUSSION

In this study, initial sonographic findings correlated with contemporaneous EtCO, and
cardiac rhythm. Though this study was not designed to assess the prognostic value of
prehospital sonography due to its retrospective design and non-protocolized inclusion
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criteria, EtCO, and cardiac rhythm have demonstrated prognostic value in multiple
studies of OHCA (Sasson, 2010; Touma, 2013; Crickmer, 2021; Pokorna, 2010). As such, the
observed relationship between sonographic findings and these other variables supports
the hypothesis that prehospital sonography may have some prognostic value, although
there is a conspicuous absence of prehospital literature that specifically investigates this
question. Such studies would be valuable to assess the added utility of prehospital so-
nography when end-tidal capnography and electrocardiography are already ubiquitous.

When examining the relationship between sonographic findings and PEA, we found
that organized cardiac activity was more prevalent when the morphology of the PEA
approximated a normal sinus rhythm (defined as having a QRS duration less than 120ms
with visible P waves), and less prevalent when the PEA assumed an idioventricular pat-
tern (defined as having a rate less than 40 beats per minute, absent P waves, and a wide
and unmeasurable QRS complex). Physiologically, this observation might be explained
by the progressive degeneration of both cardiac conductivity and myocardial contractil-
ity that occurs in low-flow states. There has been significant heterogeneity in defining
PEA in cardiac arrest research, which likely reflects acknowledgment of a phenotypic
and prognostic spectrum of disease, which has not been fully typified. Our data support
the assertion that more granular definitions of PEA may be useful when attempting to
design studies pertaining to OHCA.

We found that organized cardiac activity was associated with higher contemporaneous
EtCO, values. Though the relationship between intra-arrest sonographic findings and
EtCO, has not previously been reported, several studies have indicated that cardiac out-
put directly correlates with EtCO, (Skulec, 2019; Shibutani, 1994; Weil, 1985; Ornato, 1990;
Jin, 2000). Our findings support the supposition that underlying cardiac activity may
help explain the observed relationship between EtCO, and outcomes after cardiac arrest
(Sasson, 2010; Touma, 2013; Crickmer, 2021; Pokorna, 2010).

In our system, cardiac sonography for OHCA is successfully performed and interpreted
by paramedics with a high degree of physician agreement. In the rare cases in which
sonographic activity could not be determined, this was usually related to a four-second
limit on recordings imposed by the device. Of the few other studies examining para-
medic-performed cardiac sonography, Rooney et al. (2016) reported 100% agreement
between US paramedics and physicians board-certified in Emergency Medicine. Of note,
there were instances in which sonography was performed without generating a record-
ing. This practice imposes a risk of inflating interrater reliability by biasing the quality
of recordings included in the study towards less ambiguous images. Our study also did
not measure variation in interpretation between the cadre of EMS supervisors, although
there were a small number of individuals in this group.

In our study, the mean elapsed time until the initial ultrasound was performed was 21
min (95% CI [18.7,23.3]). The elapsed time observed in this study is likely a reflection of
the need to perform priority resuscitative measures and may also be related to the pro-
longed response time of the EMS supervisor. Due to small sample sizes, this study did
not examine relationships between contemporaneous clinical variables and the timing
of the ultrasound, which might be useful when attempting to discriminate a niche for
ultrasound.
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Eighty percent of ultrasounds were obtained intra-arrest and the mean pause dura-

tion associated with the use of ultrasound was 14.9 seconds (95% CI [13.3,16.6]). It is not
known whether these durations were significantly different from pauses in which ul-
trasound was not used, though the overall chest compression fraction and compression
rates in this population were excellent. When ultrasound was performed, 34.0% of pause
durations were 10 seconds or shorter. In comparison, in the population studied by Reed
et. al. (2017), 44% of pause durations were 10 seconds or shorter.

Although there were 1589 workable cardiac arrests occurring during the study period,
only 4.4% (n=70) received cardiac sonograms by the EMS supervisor. There are multiple
potential explanations for this observation. In addition to the challenges of operating a
single vehicle for such a large response area, EMS supervisors do not attend to all dis-
patched cardiac arrests. In the absence of strict protocolization for ultrasound use, there
is also a likely selection bias imposed by the EMS supervisor, whereby ultrasound is
employed on certain patients in whom there is a perceived benefit. Though this limits
the usefulness of the data for assessing patient outcomes, there is still value in explor-
ing these potential biases. For example, the percentage of patients presenting with PEA
in our study population was 43.9%, as compared to 12-30% in other studies (Vdyrynen,
2008; Bergstrom, 2018). Similarly, only 31.8% of patients in the study population present-
ed with asystole. It is reasonable to surmise that cardiac sonography would have limited
utility in a patient presenting with asystole, which may have been reflected in patient
selection.

Strengths of our study include abstraction of data directly from the monitor record, the
use of a small cadre of trained physician reviewers, and a standardized data abstraction
process, all of which improved the fidelity of the data. Several limitations of this study
are related to its retrospective design. Most notably, because the application of ultra-
sound was not protocolized, the study population was impacted by selection bias by

the ultrasound operators. This bias prohibited the use of these data to draw conclusions
about patient outcomes. Additionally, only a small percentage of eligible cardiac arrest
cases had an ultrasound recording performed. Though selection may play a role, there
is also the potential for exclusion bias. For example, if an ultrasound operator attempted
to acquire an ultrasound image and the image quality was poor, they might elect not to
save the recording. The decision to place ultrasound onto the paramedic supervisor units
may also have impacted enrollment. Though these units are dispatched to all cardiac
arrests in the city, their response times are often lengthy compared to first-line units. As
such, it is common for first-line units to cancel the response of the paramedic supervisor
when ROSC has already been achieved or the patient is determined to be non-viable.
This practice imposes a survivorship bias on the study population, whereby early survi-
vors are often excluded from the dataset.

Future studies would ideally employ a prospective design with strict protocolization of
ultrasound use to limit selection and exclusion biases. The decision to place ultrasound
on first-line units may help minimize survivorship bias, but the cost of interference with
resuscitation must be considered. Future studies might also benefit from the study of a
particular subgroup of patients in cardiac arrest, especially those with PEA.

International Journal of Paramedicine — Number 7, July-September, 2024



Spigner: Sonographic Cardiac Activity Correlates with EtCO, and Cardiac Rhythm in Arrest

CONCLUSIONS

Among patients with out-of-hospital cardiac arrest, organized cardiac activity is associat-
ed with pulseless sinus rhythms and higher EtCO,. Paramedics can perform and inter-
pret intra-arrest cardiac ultrasound with a high degree of agreement with physicians.
The performance of intra-arrest cardiac ultrasound is associated with modest prolonga-
tion of compression pause duration beyond 10 seconds.
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ABSTRACT

The El Paso-Judrez metroplex comprises one of the world's busiest international land
border crossings. Although prior studies have described prehospital responses along
the U.S.-Mexico border, the epidemiology of 9-1-1 calls to the El Paso-Juarez border
crossings has not been previously reported. Investigators sought to evaluate respons-
es by emergency medical services at El Paso-Juarez ports of entry.

Methods: This cross-sectional, retrospective study evaluates call volume, patient popu-
lation, patient complaint, diagnosis, and unit out-of-service time at three internation-
al bridges in El Paso. The El Paso Fire Department provided data for all encounters
between February 2017 and January 2023. This included date, ports of entry, patient
demographics, chief complaint, computer-aided dispatch, provider impression (diag-
nosis), and time out-of-service.

Results: Over the study period, 8407 encounters occurred at one of the three El
Paso-Juarez ports of entry, averaging 1680 per year or 116 emergency 9-1-1 calls per
month. The busiest month was July, with a median of 132 encounters. 45% of calls
were at the Paseo Del Norte port of entry. The study population comprised 59%
Hispanics, 4129 (49%) male, and 4266 (51%) female, from 0 to 103 years of age. The
most common diagnosis included neurological (1908, 22.7%), GI/GU (1,263, 15%), and
injury or trauma (1117, 13%). 6420 work hours were spent responding to ports of entry
calls, with the average call resulting in a unit out-of-service time of 46 min.

Conclusion: By understanding and evaluating the epidemiology of EMS calls at the

El Paso-Juarez ports of entry, the researchers hope to improve protocols, optimize
training, adjust staffing, and adequately equip emergency medical service personnel
to serve these high-traffic areas better.

INTRODUCTION

The Texas-Mexico border covers 1255 miles. It includes 28 in-
ternational border crossings and bridges. Seven ports of entry
(POE) are available for pedestrians and personal vehicles in the
El Paso region. Of those seven ports, three major border cross-
ings are located within El Paso, Texas, the second largest metro-
politan area along the United States-Mexico border, second only
to San Diego. (United States Department of Transportation, n.d.)
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These three ports of entry include the Paseo Del Norte Bridge, the Bridge of the Amer-
icas, and the Ysleta Bridge. These POE connect the region's 2.7 million residents living

in Ciudad Juarez (Chihuahua, Mexico) and El Paso (Texas, USA). According to the Texas
Department of Transportation, in 2019 approximately 3.3 million pedestrians, 7 million
passenger vehicles, and 17 thousand buses crossed northbound from Juérez to El Paso
through one of these bridges in 2020 (International Trade and Border Planning, n.d.).
Approximately 9000 pedestrians, 17,000 passenger vehicles, and 48 buses cross into El
Paso daily. The El Paso Fire Department (EPFD) is the only available agency that re-
sponds to all 9-1-1 calls at these three ports of entry. With such a significant confluence of
people entering the United States at the ports of entry, there is the potential for increased
emergency medical services (EMS) involvement and resource utilization. Comparative
research has examined the epidemiology of prehospital care provided at the San Diego
and Tijuana POE (Farah et al., 2019). Prior studies have not explicitly described the epide-
miology of emergency medical services (EMS) response and prehospital care at the El Pa-
so-Judrez International POE. In this cross-sectional study, researchers aimed to describe
and investigate the epidemiology of prehospital EMS response provided by emergency
medical services at the El Paso-Judrez ports of entry.

METHODS
SETTING

El Paso is home to approximately 678,000 residents in the westernmost part of Texas (U.S.
Census Bureau quickfacts, n.d.). It shares its borders with New Mexico to the west and
Mexico to the south. The city has four international POE bridges: the Paseo Del Norte
Bridge, also known as the Santa Fe Street Bridge; the Bridge of the Americas; the Ysleta
Bridge, also known as the Zaragoza Bridge; and the Good Neighbor Bridge, also known
as the Stanton Bridge. This research excludes the Good Neighbor Bridge, a minor POE
dedicated solely to southbound traffic traveling from El Paso into Juarez.

The El Paso Regional Communication Center's public safety answering point (PSAP) re-
ceives all 9-1-1 calls in the region. The El Paso Fire Department (EPFD) is the single mu-
nicipal-run fire department that provides paramedic-level care and transportation for all
9-1-1 calls in El Paso. On average, the PSAP center receives 140 monthly calls requesting
emergency responses at one of the three POEs. The primary and most frequent source

of these calls are individuals requesting assistance either for themselves or others who
are with them. Other sources of calls come from Customs and Border Protection (CBP)
agents working at the POE. CBP agents receive requests from individuals at the POE or
when a Mexican-based ambulance presents at the POE with a patient requiring treat-
ment in the U.S. At present, Mexican ambulances cannot give pre-arrival notification in a
coordinated manner. Mexican ambulances arrive at the POE where CBP will activate 9-1-
1 then EPFD can evaluate and transfer the patient to a U.S. hospital (Salgado, et al., 2017).

PATIENT SELECTION

The El Paso Fire Department supplied de-identified, retrospective electronic data gener-
ated for all patient encounters at the three POE between February 2017 and January 2023.
The six-year time frame reflects EPFD's initiation of its electronic patient care program
ImageTrend™. The data included the date the call was placed, POE, an initial comput-
er-aided dispatch (CAD) complaint, patient age, gender, race (if noted), stated complaint,
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provider impression (diagnosis), transport code, and responding unit time-out-of-service.
Data on who contacted 9-1-1 or how the patient presented to the POE was not document-
ed. Though CAD diagnoses are discussed, this study's diagnosis classifications were
based on provider impressions, not CAD or patient-stated complaints. Data were ana-
lyzed using Microsoft Excel.

The Texas Tech University Health Science Center's institutional review board (IRB) as-
sessed the study. It determined that the study design was exempt from further review
as the data used in the study did not contain any identifiable patient information (IRB #
E22085).

RESULTS

During the six-year study period, 8407 prehospital fire department EMS encounters
occurred at one of the three El Paso-Judrez POE, averaging 116 monthly calls or 1401 per
year. Of these encounters, the busiest year was 2021, with 1557 encounters, and the slow-
est year was 2017, with 1241 encounters (Figure 1). During the study period, July was the
busiest month, with a median of 132 encounters, and April was the slowest, with a medi-
an of 105 encounters (Figure 2). Thursdays were the busiest day of the week (Figure 3).

Of the 8407 calls, 3796 (45%) took place at the Paseo Del Norte POE, 3077 (37%) at the
Bridge of the Americas POE, and 1534 (18%) at the Ysleta POE. The study population
consisted of 4129 (49%) males, 4266 (51%) females, and 12 encounters with unrecorded

or unknown genders. Patients' ages ranged from 0 to 103 years, including 31 newborn de-
liveries, with an average patient age of 42.4 years. A population pyramid of age and sex
distribution demonstrates that women between the ages of 16 to 25 were the most preva-
lent age and sex encountered during the study period (Figure 4).

The PSAP initiated an emergent lights and sirens response 8367 times, representing
99.5% of all responses to a POE, while only 1137 patients were transported with lights
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and sirens from the POE to a hospital, representing 13.5% of patient transports. A PSAP
computer-aided dispatch complaint of "sick person" accounted for 2295 (27%) of all com-
plaints. The remaining four most frequent PSAP CAD complaints account for 62.3% of
all CAD complaints and include abdominal pain, pregnancy/childbirth, breathing prob-
lems, and chest pain.

When examining EMS diagnoses rather than CAD complaints, weakness was the most
frequent diagnosis with 988 (11.8%), followed by abdominal pain with 873 (10.4%) of the
8407 patient encounters. Non-traumatic pain accounts for 761 (9.1%), and OB-contractions
account for 464 (5.5%) patient encounters. There were 220 (2.6%) encounters with no diag-
nosis listed. All diagnoses were grouped into one of thirteen categories based on organ
systems or complaint type to better understand and evaluate the data. These categories
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Figure 4: Population breakdown by sex and age.

included infectious, non-traumatic pain, endocrine, ENT, GI/GU, neurological, environ-
mental, substance abuse/behavioral, cardiovascular, injury/trauma/burns, obstetrics/
newborn care, respiratory, and "other."” When grouped into these categories, neurolog-
ical diagnoses were the most prevalent, accounting for 1908 (22.7%) of all encounters.
The neurologic group included the diagnosis of weakness, seizures, stroke, syncope,
headache, and altered mental status. GI/GU complaints were the second most prevalent
diagnosis, accounting for 1263 (15%) encounters, and included generalized abdominal
pain, constipation, diarrhea, melena,

hematemesis, nausea/vomiting, pel- -
vic pain, vaginal bleeding, and foreign Neurological (22.7%)
bodies. The third most common category | Neuro-Seizure, Status Epilepticus 194
was injury or trauma, with 1117 (13%) Neuro - Headache, Migraine 158
encounters’ lnCh.l dlng trauma an d burns. Neuro - TIA, Str().ke, Hemiplegia, Paraplegia, Quadriplegia | 140

. . Neuro - Unconscious 130
Other common categories included Symcope - Synoapal Epieade (or nemD) =
non—traumatic paln Wlth 761 (910/ O)I OB Neuro - Neuro Problem Not Otherwise Listed 46
with 709 (8.4%), and cardiovascular and Neuro - Vertigo 19
respiratory complaints with 529 (6.3%) Neuro - Altered Mental Status 181
and 542 (5.4%) encounters, respectively Weakness Malaise %88
(Table 1 and Figure 5). GI/GU (11256;)
The proportion of Hispanic or Latino 2; EES;GSERSI fi?zz:pam’ appendicitis 223
patients documented was 59'80/0 (5030)’ GI Bleed - Mele:a, He;natemesis, Nausea/vomiting 202
although this number is likely signifi- GI/GU - Foreign Body Genitourinary Tract m
cantly higher given that the race or GI/GU - Vaginal Bleeding, Pelvic pain GU not otherwise | |,
ethnicity of 3140 patients (37.3%) was not fisted
recorded or left blank in the electronic Table 1. Encounters by Category.
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patient record. The remaining 237 (2.8%)
patients were listed as Black, White,
Asian, Pacific Islander, or Native Amer-
ican.

Of the total calls, 13% were classified as
trauma. Males accounted for a greater
proportion of trauma calls at 61%, while
females accounted for 39%. For medical
calls, females represented 54% of the
patients and males accounted for 46% of
the medical patients.

Throughout the study, 6420 hours were
spent responding to POE calls, with the
average call resulting in a 46-minute
ambulance unit outage. The El Paso

Fire Department spent a median of 90
monthly hours on POE response and
transport, corresponding to a unit hour
utilization (UHU) of 0.161 (SD 0.01). Con-
sidering task time, the UHU decreases to
a median of 0.124 (SD 0.008), indicating
that 16.1% of calls and 12.4% of the unit's
in-service time would be spent respond-
ing and transporting from a U.S. entry
point to a local hospital if only one 24-
hour ambulance was responding to the
POE. It is important to note the relative
proximity of the three POE to the two
closest hospitals, including the region's
Level 1 trauma center. Depending on the
POE, the distance to a hospital can range
from 1 to 11 miles, effectively decreasing
unit outages.

The U.S. POE were closed to non-essen-
tial travel during the COVID-19 pan-
demic from March 2020 until September
2021. Despite this, the POE continued

to operate 24 hours per day, seven days
per week. The median number of calls
performed monthly during the pan-
demic closure was 116 (SD 26), while

the median number of calls performed
monthly during the two years prior to
the closure and one year after reopening

Injury/trauma/burns (121770)
Injury - Lower extremity 297
Injury - Upper extremity 187
Injury - Head, Neck, Face 328
Injury - Thorax, Abdomen Pelvis 151
Injury/Burns- first, second or third 29
Injury - Not Otherwise Listed 125
q q 761
Pain (non-traumatic) (9.1%)
Pain - (Non-traumatic) 761
740
OB/newborn care (8.8%)
OB- OB/GYN Complaint Not Otherwise Listed 97
OB - Preterm Labor with Delivery, complicated /uncompli- 105
cated
OB - Contractions 464
OB - Spontaneous Abortion (Miscarriage) 42
OB - Obstetric Trauma 1
OB - Newborn Care 31
Respiratory >42
(6.5%)
Respiratory - Arrest/Apnea 15
Respiratory - Asthma, COPD, Pulmonary edema, pneumo- 308
thorax
Respiratory - FB, Smoke Inhalation, Not Otherwise Listed 219
. 529
Cardiovascular (6.3%)
CV - Pulmonary Embolism 4
CV - Chest Pain - Angina, MI, STEMI, Presumed Cardiac 325
CV - Cardiac Arrhythmia/Dysrhythmia, CHF 54
CV - DOS/Obvious Death 5
CV - Cardiac Arrest 46
CV - Hypertension/hypotension 92
CV - Abdominal Aortic Aneurysm 3
Substance Abuse/Behavioral 501
(6%)
Abuse of Substance 32
Abuse of Alcohol or withdrawal 90
Behavioral - Anxiety/Depression 289
Behavioral - Suicidal/Homicidal Ideation/Attempt 17
Behavioral - Hallucination - Auditory/Visual 7
Behavioral - Disorientation/hostel /violent/strange behavior | 55
Behavioral - Mental Disorder Not Otherwise Listed 11
. 435
Infectious (5.2%)
Infectious - Encephalitis, Encephalomyelitis, Meningitis 6
Infectious - Sepsis 51
Infectious - SARS, Influenza, RSV, Pneumonia, Covid, etc. 205
Fever 173
. 189
Endocrine (2.3%)

Endocrine - Hypoglycemia

64

Endocrine - Hyperglycemia

117

Endocrine - Disorder - Other

Table 1 (continued). Encounters by Category.
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was 119 (SD 16), representing only three ot 130
. er
tewer calls per month during the COVID (1.6%)
closure. During the 19 months of the Not Applicable !
A ia (oth 10
COVID-related border closure, the av- nemia (other)
thl t t P OE H Cancer (other) 26
erage mon y 1me Spen on ca . S Maltreatment - Adult or child Physical Abuse, Rape Sus- 6
was 90 hours, compared to 92 hours in pected
the years before and after the COVID Allergic Reaction 38
Bleeding or Hematoma Post Procedure/Medical Device 19
closure £
) Congenital Deformity (other) 1
DISCUSSION Dehydration (environmental heat emergency) 15
Mobility - Reduced/bedridden 14
This is the first investigation into the Environmental (g; )
epidemiology of 9-1-1 EMS responses . . '
/ . Environment - Heat Stroke/Exhaustion 14
and prehospital care at the U.S.-Mexico — , —
vironment - Toxic Exposure, Poisoning 30
border at the El Paso-Juarez POE. Previ- Environment - Stings/ Venomous Bites 9
ous research has described the epidemi- Environment - Hypothermia 2
ology of 9-1-1 medical responses by EMS Environment - Electrocution !
at the San Diego-Tijuana POE (Farah ENT 16 (2%)
. ENT - -t ti 16
et al., 2019). An earlier study by Bak- i ' .
No diagnosis 220

er described the care provided by the
U.S. Border Patrol (USBP) in the El Paso
sector (Baker, 2017). In that study, Baker
described encounters made solely by
USBP EMS agents along the border, not
at the POE, which U.S. Customs is responsible for. Patients were frequently discovered by
USBP agents attempting to cross the desert into the United States, scaling or falling from
fences, or having been involved in a motor vehicle crash. This may explain why 42% of
USBP EMS calls in that study were traumatic, a stark contrast to this and other studies
looking at the epidemiology of calls along the U.S.-Mexico border POE.

Table 1 (continued). Encounters by Category.

The study population presenting to the El Paso POE comprised roughly equal numbers
of males and females at 49.1% and 50.6%, respectively. Women aged 21 to 30 accounted
for 22.8% of all female encounters, while females under 20 accounted for an additional
26.6%. The male population had a much more even age distribution, with the most sig-
nificant proportion belonging to those between 61 and 70 years old (16.8%), nearly twice
that of the female population in the same age group (8.9%). 13.2% of the male population
were between the ages of 21 and 30, and 18.8% were less than 20.

The most common diagnoses were neurologic, which included weakness, GI/GU, and
traumatic pain/burns which was the same as seen in the San Diego study. Both studies
showed similar rates of cardiac complaints at 6.3% in San Diego and 6.9% in El Paso.
Other differences between the two study locations include increased O.B. encounters at
the El Paso POE (8.8% compared to 5.5% at San Diego) and increased substance abuse
and psychological encounters at 6% compared to 3.3% in the San Diego study.

Though it was not a leading diagnosis, it is important to recognize the high number

of infectious disease diagnoses and how this may be due to the emergence of COVID
during the study period. The San Diego-Tijuana POE saw a significantly higher propor-
tion of respiratory complaints, with 11.1% of all encounters being respiratory versus 6.5%
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Patients Encounters During Study

Weakness, Malise R EEG_— S ::
GI/GU - GL, GERD, Abdominal pain, appendicitis, [l s73
Pain - (Non-traumatic) GGG |
OB - Contractions [ 164
Injury - Head, Neck, Face [ 328
CV - Chest Pain - Angina, MI, STEMI, Presumed Cardiac [ S 325
Respiratory - Asthma, COPD, Pulmonary edema, .. | N 308
Injury - Lower extremity [ S 297
Behavioral - Anxiety/Depression [ N 239
Blank (no diagnosis listed) [ N 220
Respiratory - FB, Smoke Inhalation, Not Otherwise Listed [ R 219
Infectious - SARS,Influenza, RSV, Pneumonia, Covid etc || 0 205
GI Bleed - Melena, Hematemesis, Nausea/vomiting [ I 202
Neuro - Seizure, Status Epilepticus [ R 194
Injury - Upper extremity ([ R 187
Neuro - Altered Mental Status [l R 181
Fever R 173
Neuro - Headache, Migraine [l B 153
Injury - Thorax, abdomen Plevis [l @ 151
GI/GU - Vaginal Bleeding,Pelvic pain GU not otherwise. . | il @R 142
Neuro - TIA, Stroke, Hhemiplegia, Paraplegia, Quadriplegia [l @@ 140
Neuro - Unconcious [l @@ 130
Injury - Not Otherwise Listed [l @ 125
Endocrine - Hyperglycemia [l @ 117
OB - Preterm Labor with Delivery,.. Jillll 105
OB- OB/GYN Complaint Not Otherwise Listed [l @@ 97
CV - Hypertension/hypotension [l 92
Abuse of Alcohol or Withdrawal [l 90
Endocrine Hypoglycemia [l 64
Syncope - Syncopal Episode (or Near) [l 57
Behavioral - Disorientation/hostle/violent/strange behavior [l 55
CV - Cardiac Arrhythmia/Dysrhythmia, CHF il 54
Infectious - Sepsis |l 51
CV - Cardiac Arrest [l 46
Neuro - Neuro Problem Not Otherwise Listed il 46
OB - Spontaneous Abortion (Miscarriage) [l 42
Allergic Reaction [l 38
GI/GU - Constipation, diarrhea [l 36
Abuse of Substance [l 32
Newborn Care |l 31
Environment - Toxic Exposure, Poisoning Wl 30
Burn - Unspecified Degree, First, second, third [l 29

Complaint

Cancer B 26
Bleeding or Hematoma Post Procedure/Medical Device B 19
Vertigo B 19
Behavioral - Suicidal/Homicidal Ideation/Attempt | 17
ENT - non-traumatic § 16
Dehydration (environmental heat emergency) B 15
Respiratory - Arrest/Apnea | 15
Mobility - Reduced/bedridden | 14
Environment - Heatstroke/Exhaustion | 14
Behavioral - Mental Disorder Not Otherwise Listed | 11

0 100 200 300 400 500 600 700 800 900 1000

Figure 5. Diagnosis in Order of Frequency (Top 80%).
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in El Paso-Judrez. The El Paso-Judrez POE saw higher rates of infectious complaints at
5.2% compared to San Diego-Tijuana at 1.9%. The increased difference in the diagnosis of
infection could be due to coding variation or due to the time frame in which this study
was conducted. This study was conducted between 2017 and 2023, with the first COVID
diagnosis occurring in 2019 and the disease's peak prevalence between 2020 and 2021
(Centers for Disease Control and Prevention, 2023).

When we observed the number of EMS responses to the POE during the COVID-19
pandemic, the temporary border closure had little impact on the median number of
calls performed by EPFD, but more variability was seen in the monthly call volume. The
monthly EMS hours spent on POE calls were not significantly impacted either.

More current considerations for infectious diseases have become an issue as migrants
cross into the U.S. at the El Paso POE. The movement of people across the U.S.-Mexico
border, whether it be for leisure, work, or asylum-seeking purposes, may contribute to
encounters of infectious diseases. Migrants, often coming from resource-constrained
regions with inadequate healthcare, may unknowingly carry infectious diseases and in-
troduce them into the United States or destination country (Greenaway & Castelli, 2019).

In recent years, the influx of migrants from Central and South America has coincided
with a surge of illnesses such as tuberculosis and malaria (Agudelo Higuita et al., 2023;
Centers for Disease Control and Prevention, 2023; Curry et al., 2022; Greenaway et al.,
2011). EMS units that respond to the POE should have additional protocols and personal
protection equipment (PPE) specific for suspected infectious and communicable diseas-
es. EMS personnel may also require additional training to identify and treat patients
with suspected infectious diseases properly.

The most common ethnicity in the study was Hispanic or Latino, and the most common
language spoken by patients was Spanish. Individuals may have limited or no proficien-
cy in English and these linguistic barriers can impair communication of medical needs
and history, leading to inaccurate diagnoses and improper treatment. This has never
been more significant than since the mass influx of persons who are crossing into Texas.
Many of these individuals are from Central and South America and often speak an unfa-
miliar dialect of Spanish or other native languages. To address these linguistic challeng-
es, various measures could be implemented at border crossings to ensure efficient EMS
care despite language barriers. One solution is to include multilingual staff or translators
who can assist in communications between medical professionals and patients. Having
trained interpreters proficient in different languages available at POE can help the com-
munication gap, facilitating the accurate understanding of medical issues. Additionally,
technological advancements can play a significant role in overcoming language barriers
in emergency medical situations. Integrating translation tools, virtual interpreters, voice
recognition software, or even handheld devices capable of real-time translation could
greatly enhance communication between healthcare providers and patients at POE.

The number of encounters has been increasing throughout the six-year study period. The
linear regression model predicts the number of EMS responses to the POE is expected

to increase by approximately 50 calls per year in 2023 and 2024. The gradual predicted
increase in patient encounter volume can aid future staffing plans, resource allocation,
and equipment purchasing.
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Given the patient arrival distribution is highest during the week specifically on Thurs-
day, and highest during July, staffing and ambulance models can adjust to increase unit
availabilities on the busiest days and at the busiest POE.

Although not specifically addressed in the data, some patients arrive in a foreign am-
bulance with unfamiliar equipment and medications. EMS units responding to the POE
should be familiar with comparable medications and alternate infusions or equipment
that the patient may be receiving. EMS units should be ready to provide the appropriate
substitute to optimize patient care. A patient may arrive in a foreign ambulance or with
equipment that may not be able to transfer into a United States ambulance, such as a
pediatric isolette. In these cases, a clear policy should allow the foreign ambulance to be
escorted to a United States hospital. This transfer can be extremely complicated, requir-
ing knowledge of local, state, and federal laws. A coordinated multiagency agreement
between agencies is recommended to address and solve these issues.

LIMITATIONS

Our study has several limitations, including its retrospective design and the potential
for data entry errors on ImageTrend TM, which may result in some vital information
not being included or not attainable. It may also result in unintended biases, errors, or
incorrect data in reporting and collection. While our study examines three of the most
heavily trafficked international bridges in El Paso, it only includes some entry points in
Texas. Consequently, our study's results may differ from those of other border regions
or cities. This study did not include medical services provided by other agencies or law
enforcement, such as the U.S. Customs and Border Patrol. Another factor that should be
considered is that the COVID pandemic may have affected border crossings and medical
encounters during the study period. The U.S.-Mexico border was closed for 19 months
between March 2020- November 2021 (Travel restrictions - fact sheet, 2021).

CONCLUSION

This was the first study evaluating the epidemiology of EMS response, specifically at the
El Paso-Juarez POE. By understanding and evaluating the epidemiology of call volume,
patient diagnosis, unit out-of-service time, and future predictions, the researchers hope
to provide EMS agencies that respond to these and other POS, with information needed
to improve protocols, optimize training, adjust staffing, eliminate language barriers and
adequately equip EMS personnel to serve these high-traffic areas better.
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ABSTRACT

Introduction: Trauma is a major problem in Saudi Arabia and a leading cause of mor-
tality and morbidity in young age groups. In 2018, road traffic injuries and trauma
were the second-leading cause of death after ischaemic heart disease. There is a lack
of research that explores the psychological effects on emergency medical service
(EMS) professionals of providing the required pre-hospital care for trauma cases.
This study aims to identify which trauma cases cause the most anxiety and concern
among a group of EMS professionals.

Methods: A study using a two-round Delphi method was undertaken online with
EMS professionals working for the Saudi Red Crescent Authority (SRCA) across the
country.

Results: The response rate was 70% (n=14) at the end of round two. All participants
were male and the majority of professionals who participated were from the capi-

tal city, representing 36%. Most of the professionals held a bachelor’s degree as the
highest level of education (78%). The initial round generated one item that achieved
70% of the consensus; however, the second round did not achieve any consensus. The
overall top item for the trauma cases that caused the most anxiety and concern as
identified by respondents was road traffic collision.

Conclusion: Road traffic collisions are a leading cause of death and based on the
respondents’ agreement they cause paramedics the most anxiety and concern of the
cases they attend.

INTRODUCTION

Globally, trauma is a major problem and an important cause of
mortality and morbidity, and death with trauma injuries rep-
resents around 10% of the global disease burden (Haagsma et
al,, 2016). The causes of trauma mortality and morbidity differ
among nations, although injuries rank as one of the top 10 lead-
ing causes of death in developed countries (Krug, Sharma, &
Lozano, 2000; Nantulya & Reich, 2002). Trauma is a major prob-
lem in the United States, which reported unintentional injuries
as the third-leading cause of death in 2019 (Kochanek, Murphy,
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Xu, & Arias, 2019). In some high-income countries, injuries are even closer to the top of
the list of injuries related to death, such as in Saudi Arabia where injuries are the sec-
ond-leading cause of death (Alghnam, Alkelya, Al-Bedah, & Al-Enazi, 2014; Vos et al,,
2020).

Global trauma reports, such as the Trauma Audit and Research Network and the Aus-
tralia New Zealand Trauma Registry, categorize trauma based on the cause of injuries,
such as road traffic accidents, falls, and shootings (Davey et al., 2006; Fitzgerald et al.,
2019; Roberts et al., 2020; Tohira, Jacobs, Mountain, Gibson, & Yeo, 2012). Furthermore,
the main provider for prehospital care in Saudi Arabia responds to over 280,000 cases
annually, including life threatening cases. These types of traumatic events are mostly
attended by emergency medical services (EMS) professionals, who provide essential
care and timely transport for injured people. EMS professionals provide care around
the clock, often in unpredictable environments where rapid decision-making skills are
needed to provide best-practice clinical care (Gove, Tamburlini, Molyneux, Whitesell, &
Campbell, 1999). EMS personnel work primarily as dual or single responders, often with
limited resources. Exposure to traumatic events is common for responders (Thompson,
Rehn, Lossius, & Lockey, 2014). Traumatic events may include the death of the elderly or
children, violence, and multiple casualties” events. Regular exposure to certain incidents
may be psychonoxious for EMS personnel.

The physical and emotional welfare of health care providers is a significant issue. In

the UK, EMS personnel have a higher rate of early retirement on the basis of mental

and physical illness compared with other health care providers (Rodgers, 1998). Having
experienced a distressing event within the past six months produces a significantly high
level of anxiety on the 28-item General Health Questionnaire (GHQ-28) and a high score
for depersonalisation (Alexander & Klein, 2001; Goldberg & Hillier, 1979). Furthermore,
around 69% of EMS professionals had not had enough time to recover emotionally from
most of the traumatic events they had experienced (Alexander & Klein, 2001). In Saudi
Arabia emergency practitioners including paramedics, physicians, and nurses are more
at risk of anxiety disorder, with 52% in moderate and severe ranges (Alharthy, Alrajeh,
Almutairi, & Alhajri, 2017).

In recent years, the focus of research has shifted to the mental health challenges faced
by EMS professionals, including stress, depression, and anxiety. A recent review of the
literature assessing suicidal ideation and behaviours among first responders, such as
police officers, firefighters and EMS personnel, shows an elevated risk for suicide (Stan-
ley, Hom, & Joiner, 2016). Working in stressful environments with exposure to frequent
and multiple trauma events could lead to anxiety among EMS personnel. Providing
care during trauma and critical events has been recognised as a cause of anxiety among
health care providers (Melvin, 2015). Therefore, in prehospital and less controlled set-
tings, it is reasonable for EMS personnel to experience high levels of stress, which can
lead to a variety of reactions even while providing that care (Cydulka, Emerman, Shade,
& Kubincanek, 1997). The frequency of traumatic case attendance could differ from one
country to another, leading to differing exposures to trauma for EMS professionals. Pre-
vious research recommended further exploration of the psychological effect of providing
prehospital care on anxiety in EMS professionals during traumatic events (Guise et al.,
2017).
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The terms ‘anxiety” and ‘confidence’ are related (MacIntyre & Gardner, 1991). Anxiety
has been defined as “the tense anticipation of a threatening but vague event; a feeling of
uneasy suspense” (Genest, 2000), while Merriam-Webster (online) defines it as “an abnor-
mal and overwhelming sense of apprehension and fear often marked by physical signs
(such as tension, sweating, and increased pulse rate), by doubt concerning the reality
and nature of the threat, and by self-doubt about one’s capacity to cope with it” (online,
2012). Confidence, or self-efficacy, “is defined as a person’s beliefs in his/her capability

to succeed in a specific situation or task” (Pajares, 2006). Previous studies have reported
that high levels of practitioner anxiety resulted in a low level of confidence that may neg-
atively impact patient safety (Fowler, Beovich, & Williams, 2018; Mason, O'Keeffe, Carter,
& Stride, 2016). However, no previous studies have addressed the most common types of
trauma cases that are linked to high anxiety levels or identified cases of concern, particu-
larly in Saudi Arabia. This study aims to establish consensus on the traumatic cases that
create a substantial anxiety or concern among Saudi Arabian EMS personnel.

METHODS
DEsiGN

A modified Delphi approach was used to establish consensus on paramedics” anxiety
and concerns towards attending the most common types of traumatic events (Hasson,
Keeney, & McKenna, 2000). A panel of EMS professionals working in the field in Saudi
Arabia participated in two iterative rounds to rate traumatic cases that created substan-
tial anxiety and concern. A quantitative survey was developed to gather expert consen-
sus opinions from a list of common trauma cases that they believed triggered anxiety
and concern. Global trauma reports were used to unifying terms such as road traffic
accidents and road injuries into “road traffic collision” (Davey et al., 2006; Fitzgerald et
al., 2019; Roberts et al., 2020; Tohira et al., 2012).

SETTING AND PARTICIPANTS

A sample of paramedic professionals was recruited from the Saudi Red Crescent Au-
thority (SRCA), Saudi Arabia. The SRCA is the primary EMS organization providing
out-of-hospital care. An expression of interest was distributed throughout the SRCA and
an expert panel was organized by SRCA representatives. The list of EMS personnel who
expressed their interest and willingness to participate in the study was provided to the
lead author. The experts had at least two years of on-road experience and were primar-
ily working in prehospital settings either on the ground or in an ‘air ambulance’ type
service. Also, experts had to be registered as a paramedic with paramedicine degree

or equivalent. Participant demographic information was collected such as age, gender,
qualifications, experience, geographical work region, and education level. This study
was approval by The Human Ethics Low-Risk Review Committee at Monash University
(Approval ID#: 20126) and The Saudi Red Crescent Authority Committee (Approval ID#:
1442 /4 - 23/08/1442 Hijra).

PROCEDURE

This study included two rounds using Delphi methods (Figure 1) and was distributed
electronically using Qualtrics software (Qualtrics International, Seattle, United States).
The online survey was developed using demographic information, including age, educa-
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tion, experience, etc., and a list of common trauma case types. The primary survey ques-
tion asked participants to rate cases from a list of the most common trauma types de-
rived from the literature of different countries (Tohira et al., 2012). The participants were
instructed to rate the trauma case types based on how much anxiety and concern they
experienced when attending those types of events. The rating was on a scale from 1 to
10, where one is least anxious and concerned and 10 is the most anxious and concerned.
Any selection from 7 to 10 indicates substantial anxiety and concern. Therefore, if more
than 70% of respondents select a score within this range, it signifies a case that requires a
consensus for further action. The participants’ responses were anonymous to ensure that
they responded according to their own thoughts and opinions based on their experience.

The first round of the Delphi study was sent to participants via email with two sections
to complete. In the second section, the trauma case list, participants” responses for each
case were calculated and the mode value correlated with the median value for each case.
Any item (case) that reached a mode rating (e.g. 7-10 substantial anxious and concern) of
70% or more of the consensus was removed from the list and was not available for re-rat-
ing (Langlands, Jorm, Kelly, & Kitchener, 2008; McDermott, 2016). At least 70% of the
participants should rate an item with the rating number 7-10 to be included as a standard
trauma case regardless of the level of anxiety and concern. The first round was available
and open to access for two weeks.

The second round was sent to participants via email with the developed list from the
tirst round. In this round, participants were unable to see the items that reached a 70%
consensus or above in the first round. The second round offered for re-rating the items
that did not reach 70% in the first round. The second round was available and open to
access for two weeks.

DATA ANALYSIS

The data was collected electronically in Qualtrics software and then exported for analy-
sis. Data is reported as descriptive data using mean (standard deviation), median (IQR),
and frequency data as appropriate.

RESULTS

Experienced paramedics (n=20) from the EMS field in Saudi Arabia were recruited for
the study by two representatives from the SRCA. All invitees agreed to participate in the
study, although only 14 (70%) completed both rounds of the survey. Responders were

all male with master (n=2) and bachelor degrees (n=11) or a diploma (n=1) qualification
in paramedicine. The participants were from seven provinces of Saudi Arabia, with the
largest number of participants (n=5) located in Riyadh, the capital city. The mean (SD)
age of participants was 32 years, having six years of experience.

For round one, the participants’” agreement excluded only one item from the second
round — road traffic collision. It was rated as ‘substantial anxiety and concern’ by 70%+ of
participants.

In the second round, none of the remaining items achieved a 70%+ consensus. Table 1
shows the order of the items on the list of traumatic events with mode and median ‘the
most anxiety and concern’ to the least.
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- Arranged with SRCA
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—)

- Mailing list

- Developing list of the items
- Literature review of the existing cases

- Invitation to the participants

8-

Round 1
Online questionnaire
- A list of the cases (items) emailed to participants

- Rate the cases (items) individually from 1-10

-

Final item for the most
anxiety and concern
trauma case

(T

Round 2
Repeat the online questionnaire with the remaining items.
- A list of 9 items emailed to participants
- ltems with 70% consensus were eliminated from round

- Rate each remaining item individually from 1-10

Figure 1. Two-round Delphi process.

DISCUSSION

In this study, an expert panel of par-
ticipants was used to establish con-
sensus on common trauma types
that were perceived to trigger anxi-
ety and concern among paramedics.
The responses from 14 EMS profes-
sionals identified via consensus that
road traffic collision was most likely
to be a reason for a substantial anxi-
ety and concern among paramedics
compared to any other cases. To the
best of our knowledge, no previous
studies have reported and rated the
most frequent trauma cases that

are perceived by EMS personnel to
cause the level of anxiety and con-
cern.

o First Round Second Round
em
Median | Mode | % | Median| Mode | %

Road traffic 10 (Sub-
collision 95 stantial) 701~ )

. 10 (Sub-
Shootings 55 stantial) 60 |4 2 50
Blast injuries | 6.5 2 60 |6 9 (Sub- ¢,

stantial)

Pedestrians 5 2 50 |5 1 50
Crush injuries | 5 1 50 |4 3 50
Burns 5 5 50 | 6.5 2 50
Stabbings 4 4 50 |4 3 50
Falls 5 5 50 [4.5 1 50
Drowning 3 3 40 |3.5 2 40
Assaults 4 2 40 | 3.5 3 30

Table 1. The median and mode of participants’ ratings in
each round of the study.
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In 2015, a systematic review of existing evidence on road traffic accidents and road safety
in Saudi Arabia identified 29 articles published in the past 25 years, demonstrating the
commonality of these incidents (Al Turki, 2014; Mansuri, Al-Zalabani, Zalat, & Qabsha-
wi, 2015). However, it is estimated that there are 30,179 road traffic collisions annually.
Over 15% of these cases relied to fatalities (Health, 2022). Therefore, the higher propor-
tion of road-related fatalities could be a reason for the level of consensus identified in
this study.

Road traffic collision has been reported in previous studies conducted among different
disciplines. A study investigating the anticipation, confidence, and fears of paramedic
students and their course coordinator about paramedicine as a career reported that mul-
tiple casualties and road traffic accidents were among the events that paramedic students
feared the most. Additionally, 37% of students were concerned about their personal
mental well-being, which may be linked to their focus on road traffic collisions (Holmes,
Jones, Brightwell, & Cohen, 2017). However, there are more than 6 million cars that ac-
tively use the roads of Saudi Arabia with more than 4 million road collisions in the last
two decades (Mansuri et al., 2015; Touahmia, 2018).

Furthermore, other first responders, such as police, consider road traffic collisions to be
traumatic events that stick in the memory for a long time. Police officers interviewed on
their experience of exposure to traumatic events identified traffic accidents as the second
most stressful event after armed threat events (Karlsson & Christianson, 2003).

There are a number of potential factors that may contribute to why road trauma is rated
as the case type most likely to trigger anxiety and concern for Saudi paramedics. First,
paramedics respond to road traffic collisions more often than any other type of prehos-
pital callouts (Aljerian et al., 2018). Road trauma exposures include complex interactions
with bystanders, police, and firefighters. These groups may also be seeking medical
intervention from paramedics, which means Saudi paramedics could be more exposed
to road trauma than in other trauma cases such as falls or shootings (Aljerian et al,
2018). This phenomenon has also been reported in a study of South African paramedic
trainees. In this cohort, the most common exposure event was transport accidents (53%),
although this proportion was higher (65%) among participants with post-traumatic stress
disorder. Therefore, frequent exposure to road traffic collisions could lead to mental
health illness.

Second, paramedics are considered front line emergency responders dealing with trau-
ma cases in unpredictable situations. Anecdotally, the transportation of patients by a
bystander or private car is common in Saudi Arabia. This could lead to paramedics only
being exposed to the most critical and distressing cases. This has been reported in the
U.S., where the characteristics and outcomes of injured patients transported by private,
non-commercial means have been compared with EMS attendances. The result showed
that responding to injured patients with ISS>15 was higher for EMS personnel compared
with those transported by private vehicles. Moreover, EMS patients were more likely to
die than patients who were transferred by private transportation, indicating the severity
or criticality of their injuries (Johnson et al., 2013).

In this study, falls was a category of the trauma cases that did not achieve the level of
consensus by participants. However, a recent systematic review and meta-analysis ex-
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amining the prevalence and risk factors of falls in older adults living in the Gulf Coop-
eration Council countries reported only six studies, and just four of them in Saudi. In
addition, the falls rate was significantly increasing and half of older people experienced
falling with the majority being female (Algahtani, Alshehri, Hoover, & Alenazi, 2019).
Fall injuries have been considered a leading cause of trauma-related death in developed
countries such as the UK and the U.S. Studies showed a high rate of calls and responses
to falls by elderly people with a high risk of mortality (Tinetti, Speechley, & Ginter, 1988).
Studies from the UK have reported that falls in elderly patients are one of the most com-
mon traumatic injuries that lead to death in the prehospital setting (Lawrence et al., 2016;
Roberts et al., 2020). Similarly, in the U.S,, falls are one of the four major trauma causes
related to death in 16.6% of all injury deaths (Murphy, Xu, & Kochanek, 2013). In Saudi
Arabia, around 49% of elderly people experience falls resulting in injuries each year.
However, it is common for injured patients to arrive at hospital in private transportation
(Aljerian et al., 2018; Almegbel et al., 2018). Therefore, Saudi EMS could be less exposed to
falls, which could lead to less experience in the circumstances of this event. Furthermore,
the lack of research on the response rate for Saudi EMS for falls could be evidence of a
lack of exposure and experience of falls.

LIMITATIONS

The study had several limitations, including a small sample size with only male partici-
pants. The participation rate fell to 70% in the second round., The study was terminated
at two rounds to minimise decreasing the rate of response, regardless of the number of
times consensus was achieved. Lastly, the results of this study could be enriched with a
qualitative study to learn more about the decisions that have been made and the differ-
ences in the selection.

CONCLUSION AND RECOMMENDATION

This paper aimed to establish consensus on traumatic cases that would cause a substan-
tial anxiety and concern for paramedics in Saudi Arabia. Road traffic collisions were con-
sidered by consensus as a trigger for anxiety and concern. While this finding sheds light
on a critical aspect of the paramedic profession, it also underscores the need for further
research to delve deeper into the implications of such exposure to traumatic incidents.
Future studies should aim to comprehensively investigate the long-term psychological
and emotional effects on EMS personnel who regularly encounter road traffic collisions,
as well as explore potential interventions and strategies to mitigate the associated stress
and trauma. By expanding our understanding of the challenges paramedics face, we can
develop more effective support systems and training programs to ensure their well-be-
ing while they continue to provide life-saving services to the community. This research
can ultimately contribute to the enhancement of emergency medical services in Saudi
Arabia and globally, thereby improving the overall healthcare system.
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ABSTRACT

Background: Cognitive aids are an essential aspect of patient care within emergency
medical services (EMS). Despite their availability in EMS, these aids are underuti-
lized. Understanding factors associated with increased use of cognitive aids can help
guide the development of effective implementation strategies. This study examines
the association between the frequency of cognitive aid use in EMS and three factors:
the use of these aids in initial education programs, policies mandating their use, and
clinicians’ perceptions of cognitive aid usefulness.

Methods: This study used a cross-sectional survey examining the use, previous train-
ing, policy, and perceived usefulness of 15 selected cognitive aids. The survey was
emailed to 136,093 EMS clinicians in six participating states (TX, ME, MI, LA, SC,
and AR). Descriptive statistics were used to describe the examined factors. Bivariate
analysis was used to examine the relationship between the use of each cognitive aid
and previous training with the aid, requirements for use, and perceived usefulness.

Results: A total of 2,251 respondents met inclusion criteria and were included in the
study. The length-based tape was the most common aid used during initial educa-
tion programs (n=1724, 77.0%) and to have policy requiring its use during patient care
(n=1194, 53.0%). Aids associated with pediatric medication administration were per-
ceived as most useful. Clinicians were more likely to use a specific aid if there was
policy requiring its use, if they used the aid during their initial education programs,
or if they perceived it to be useful.

Conclusions: The results of this study suggest that integrating a cognitive aid into

EMS initial education programs, having policy requiring its use, and the aid being
perceived as useful are all associated with increased use the aid during patient care.
These results may provide valuable insights for devising more effective implementa-
tion strategies for cognitive aids.

INTRODUCTION

Cognitive aids are tools commonly used during patient care in
emergency medicine. These include checklists, references, and
aids used to limit the need for calculations during patient care
(Keebler, 2017). Aids are typically designed to reduce cognitive
load when performing a task, ultimately increasing the efficien-
cy of the clinician (Corazza et al., 2020; Hall et al., 2020). Several
cognitive aids have been found to reduce the incidence of error
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associated with some medical procedures in EMS (Hall et al., 2020; Haynes et al., 2009;
Hoyle et al., 2020), and are recommended by national EMS organizations (Counts et al.,
2022; National Association of State EMS Officials, 2022).

Although many cognitive aids are available in EMS, their use appears limited. In our
previous study, we used a cross-sectional survey to examine the frequency that 15 cog-
nitive aids were used in EMS during their related procedures or patient encounters. The
survey found that only one of the listed cognitive aids, the length-based tape (LBT), was
used “often” when its use was indicated. Almost half of the aids were reported as being
used “rarely” (Harmer et al,, 2024), which included aids that are recommended by na-
tional organizations (Counts et al., 2022).

Increasing the use of cognitive aids by clinicians during certain procedures or patient
encounters can be difficult, and challenges have been reported in other areas of health-
care (Levy et al.,, 2012; Paugam-Burtz & Guerrero, 2011). The World Health Organization
(WHO) developed the WHO Surgical Safety Checklist in 2008 to combat safety issues
during surgery. However, the WHO faced serious resistance during early phases of
implementation, with many surgeons refusing to use the aid. Much of this was due to
unfounded concerns among clinicians such as significant delays in care, increased anx-
iety in the patient, and that the checklist was not valuable (Jain et al., 2018). These issues
led to the WHO establishing the WHO Patient Safety Checklist Implementation Manual
(World Health Organization, n.d.) to increase the frequency and appropriateness of its
use.

Appropriate implementation strategies for cognitive aids in EMS may result in more
effective adoption and increased use during patient care. Common strategies used when
implementing a change in practice (such as introducing a new aid) include training and
policy development, among others (Klaic et al., 2022). Some models highlight the value
of perceived usefulness of technology and tools. The Technology Adoption Model posits
that there are several factors that influence a person’s decision about how and when they
use technology (Bagozzi et al., 1992). Among these include perceived usefulness of the
technology, which refers to the person’s belief that it will enhance their job performance
(Davis, 1989).

Strategies to increase cognitive aid use in EMS have not been identified, as the factors
associated with the increase use of these aids are not well known. This study examined
the relationship between cognitive aid use in EMS and three factors: training with cog-
nitive aids during initial education programs, policy requiring the use of cognitive aids,
and clinicians” perceived usefulness of cognitive aids.

METHODS
STuDY POPULATION AND INSTRUMENTATION

This was a planned subsequent analysis from the survey described in (Harmer et al.,
2024). This was an online cross-sectional survey with six participating state EMS depart-
ments (TX, MI, AR, SC, ME, and LA). All licensed or certified EMS clinicians in these
states were sent an email link to the survey, totaling 136,093 clinicians. Clinicians who
were less than 18 years of age or do not work as an EMS clinician in an emergency re-
sponse setting in the United States were excluded from the study.
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This survey was developed using a modified Delphi method with 6 subject matter
experts. An initial draft of the survey was pilot tested with subsequent cognitive debrief-
ing. The survey was refined and a final draft of the survey was developed consisting of
80 items that focused on the use of 15 cognitive aids (Table 1). Participants were asked to
rate how often they use each aid during its associated procedure or patient encounter, if
they trained with the aid during their initial education program, if there was policy re-
quiring them to use the aid, and their perceived usefulness of each aid. The survey was
open from January 3, 2022 to January 16, 2022.

ProTeCcTION OF HUMAN SUBJECTS

Approval for this study was obtained through the Western Michigan University Insti-
tutional Review Board (reference number: 21-08-05). Prior to starting the survey, par-
ticipants received information about the study's objectives and were informed of their
freedom to exit the research whenever they chose. Informed consent was obtained at the
beginning of the survey. The study did not gather any data that could personally iden-
tify participants, and their answers were directly uploaded to the SurveyMonkey (Sur-
veyMonkey Inc., Menlo Park, CA) database. Upon completion of the response collection,
the data was transferred to a distinct server safeguarded by a password. All ethical and
regulatory protocols were strictly followed.

MEASURES
INITIAL EDUCATION AND POLICY

For each cognitive aid, participants were asked if they used them during their initial ed-
ucation program (e.g., paramedic program). Additionally, they were asked if there was a
policy requiring them to use the aid during the associated procedure or patient encoun-
ter. Participants had the option to either select yes or no for each aid.

Perceived usefulness - Participants were asked to rate their perceived usefulness of the

15 cognitive aids, using a five-point Likert scale, during each aid’s associated procedure
or patient encounter. Participants could select “not applicable” if they were not familiar
with the aid.

Frequency of cognitive aid use - Participants rated the frequency they use each cognitive
aid using a five-point Likert scale. The frequency of cognitive aid use was compared to
reported use of that aid during initial education, policy requiring its use, and the partici-
pants’ perceived usefulness of the aid.

ANALYSIS

Data was exported to Stata IC 15.1 (StataCorp LP, College Station, TX) and descriptive
statistics were used to examine demographic, employment data, and the frequency of
cognitive aid use. Use of cognitive aids during participants’ initial education program,
requirements for use of cognitive aids, frequency of use during associated procedure or
skills, and perceived usefulness of each cognitive aid were described using frequency
and proportions or medians and interquartile ranges. Bivariate analyses exploring the
relationship between frequency of use of each of the 15 cognitive aids and reported use
during participants” educational programs, requirements for use, and perceived use-
fulness were also conducted using Mann-Whitney U tests and Spearman correlation
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coefficients. Multivariate analysis was then performed using ordered probit regression
to determine which of the significant variables in bivariate analyses retained their signif-
icance when considering all other factors.

RESULTS

Of the 136,415 EMS clinicians who received the survey, a total of 3,929 responses were
collected, resulting in a response rate of 2.88%. A total of 1678 (42.7%) responses were ex-
cluded from the survey, resulting in a final sample size of 2,251. Responses were exclud-
ed due to the survey being incomplete (751, 19.1%), participant was not actively working
as an EMS clinician in the U.S,, participant was less than 18 years of age (614, 15.6%),
participant did not provide consent (306, 7.8%), and concerns over validity of the data (7,
0.2%). Demographic and employment characteristics were significantly different between
the included and excluded responses. Further details of these demographic differences
can be found in Harmer et al., 2024.

Use orF CoGNITIVE AIDS DURING INITIAL EDUCATION PROGRAM

Table 1 shows the cognitive aid use during initial education, requirements for cognitive
aid use and perceived usefulness of cognitive aids. The most frequently used cognitive
aids during initial education programs (i.e, EMR, EMT, AEMT, or paramedic programs)
were the LBT, protocol referencing, the Glascow Coma Score (GCS) scoring template,
pocket guides for cardiac arrest algorithms, pediatric color-based medication reference
cards, the trauma score template, and paper templates for note taking during treatment.
The least frequently used cognitive aids during educational programs were phone or tab-
let applications designed to calculate medications for adults and pediatrics.

REQUIREMENTS TO USe COGNITIVE AIDS

Only one aid was reported as required by more than half of participants, the LBT. The
GCS scoring template (46.5%), protocol referencing (42.2%), color-based medication refer-
ence cards (39.6%), and trauma score template (36.6%) were the next most required aids
as reported by participants. The least frequently required cognitive aids were phone or
tablet applications for calculating medications for adults (13.3%) and pediatrics (18.3%),
and calculators for medication administration for adults (14.2%) and pediatrics (16.6%).

PERCEIVED USEFULNESS OF COGNITIVE AIDS FOR ASSOCIATED SKILLS

LBT, phone or tablet applications for pediatric medications calculations, and color-based
medication reference cards were reported, to be “very useful” during associated skills
for patient care (Med = 4.0, IQR: 2.0 — 4.0). Most other cognitive aids were rated as “most-
ly” useful, although checklists and mnemonics were rated as only “somewhat” useful
(Table 1).

RELATIONSHIPS BETWEEN FREQUENCY OF USE, TRAINING AND PoLiCcy

All cognitive aids demonstrated a significantly greater frequency of use during patient
care if participants used them during their initial education program and if an organiza-
tional or medical control policy or protocol required its use (p=<.001). Table 2 describes
the median frequency of use with the interquartile range. These values are compared
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Use of Cognitive Requirements | Perceived Usefulness of Cog-

Aids During Initial | to Use Cogni- | nitive Aids During Associat-
Cognitive Aid Education Programs tive Aids ed Procedures/Encounters
C lati

N % N % |Median| IQR [ -OTFIaHnS

Usefulness

Phone or tablet application, specifically
designed to calculate medications, for 593 26.5 299 13.3 3.0 2.0-4.0 | Mostly
adult medication calculation

Phone or tablet application, specifically
designed to calculate medications, for 652 29.1 413 18.3 4.0 3.0-4.0 | Very
pediatric medication calculation

Calculator (handheld calculator device or
a calculator on a phone or tablet) for adult | 999 44.7 319 14.2 3.0 2.0-4.0 |Mostly
medication administration

Calculator (handheld calculator device
or a calculator on a phone or tablet) for 1,032 46.1 374 16.6 3.0 2.0-4.0 |Mostly
pediatric medication administration

Pocket guides to reference treatment
algorithms when managing patients in 1,245 55.6 504 22.4 3.0 2.0-4.0 | Mostly
cardiac arrest.

Length-based tape (e.g., Broselow tape)

. 9 . 1,724 77.0 1,194 53.0 4.0 3.0-4.0 |Very
when treating pedlatrlc emergencies
Color—base.d medlc.atloln reference.cards 1,233 551 891 396 40 30-40 |Very
when treating pediatric emergencies
Checklist (paper or digital) when per-
forming procedures (e.g., endotracheal in- 1,010 452 617 74 20 1.0-40 | Somewhat

tubation, supraglottic airway placement,
medication administration)

Checklist (paper or digital) for managing
patients in cardiac arrest (e.g., CPR check- | 1,019 45.5 556 24.7 2.0 1.0-4.0 |Somewhat
lists, defibrillation checklists)

Protocol referencing (paper or digital)
when treating patients (any condition or | 1,564 70.0 950 422 3.0 2.0-4.0 |Mostly

age)

Paper templates for note taking when

treating patients (any condition or age) 1,183 528 528 235 3.0 20-40 |Mostly

Medication recording feature on a cardiac
monitor when administering medications | 1,043 46.6 582 259 3.0 2.0-4.0 |Mostly
(adult or pediatric)

Trauma score template (paper or elec-
tronic) when managing critical trauma 1,230 55.0 823 36.6 3.0 2.0-4.0 |Mostly
patients.

GCS scoring template (paper or electron-
ic) when treating patients (any condition | 1,510 67.5 1,046 46.5 3.0 2.0-4.0 |Mostly
or age).

Mnemonic (paper or electronic) for com-
munication when performing a patient 1,028 459 579 25.7 2.0 1.0-4.0 |Somewhat
handoff

Table 1. Initial education use, requirements, and perceived usefulness of cognitive aids.

between participants responses describing if they used each aid during their initial edu-
cation program and if a policy was present requiring their use.

FrReQUENCY OF USE AND PERCEIVED USEFULNESS OF COGNITIVE AIDS

Table 3 shows the relation between perceived usefulness and frequency of use. Perceived
usefulness of all 15 cognitive aids demonstrated a moderate positive correlation with the
frequency of use among participants during patient care. As perceived usefulness of a
cognitive aid increased, so did its frequency of use.
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Use During Education

ang . Required to Use
Cognitive Aid Program

Yes No Yes No

Phone or tablet application, specifically designed to calculate medi-

cations, for adult medication calculation 20(20-30) |10(00-20) 130@2.0-30) | 10(00-20)

Phone or tablet application, specifically designed to calculate medi-

cations, for pediatric medication calculation 30(20-40) [10(00-30) |30@20-40) | 1.0(0.0-3.0)

Calculator (handheld calculator device or a calculator on a phone or

tablet) for adult medication administration 20(1.0-30) [10(00-20) 13.0(20-30) {10(0.0-2.0)

Calculator (handheld calculator device or a calculator on a phone or

tablet) for pediatric medication administration 3020-40) (10(00-20) |3020-40) 12.0(00-30)

Pocket guides to reference treatment algorithms when managing

patients in cardiac arrest, 2.0 (1.0-3.0) [0.0(0.0-1.0) [2.0@1.0-3.0) [1.00.0-2.0

Length-based tape (e.g., Broselow tape) when treating pediatric

. 3.0 (2.0-4.0) [1.00.0-2.0) [3.0@2.0-4.0) [2.00.0-3.0)
emergen(:les

Color-based medication reference cards when treating pediatric

. 3.02.0-4.0) [0.0(0.0-2.0) [3.02.0-40) |10 (0.0-2.0)
emergenc1es

Checklist (paper or digital) when performing procedures (e.g.,
endotracheal intubation, supraglottic airway placement, medication | 2.0 (0.0-3.0) | 0.0 (0.0-1.0) |3.0(2.0-4.0) | 0.0 (0.0-1.0)
administration)

Checklist (paper or digital) for managing patients in cardiac arrest

(e.g., CPR checklists, defibrillation checklists) 20(0.0-30) 100(00-10) |30(2.0-40) |0.0(0.0-10)

Protocol referencing (paper or digital) when treating patients (any

condition or age) 2.02.0-3.0) [2.00.0-2.0) [3.02.0-3.0) [2.0(0.0-2.0)

Paper templates for note taking when treating patients (any condi-

tion or age) 2.0(1.0-3.0) [0.00.0-2.0) [3.0@.0-4.0) |1.00.0-20)

Medication recording feature on a cardiac monitor when adminis-

tering medications (adult or pediatrio 3.02.0-30) [1.0(0.0-2.0) [3.02.0-40) |10 (0.0-2.0)

Trauma score template (paper or electronic) when managing critical

trauma patients, 3.0(2.0-4.0) [0.00.0-2.0) [3.020-4.0) [1.00.0-2.0)

GCS scoring template (paper or electronic) when treating patients

(any condition or age). 3.0 (2.0-4.0) [1.00.0-2.0) [3.03.0-40) |1.00.0-20)

Mnemonic (paper or electronic) for communication when perform-

ing a patient handoff 2.0 (1.0-4.0) [0.0(0.0-1.0) [3.02.0-4.0) |[0.0(0.0-1.0)

Table 2. Medians and interquartile ranges representing frequency of use of cognitive aids by use during
education program and requirements to use.

MULTIVARIATE ANALYSIS

Ordinal probit regression models were assessed with and without inclusion of demo-
graphic and employment characteristics; inclusion was determined to improve model fit
and R? values. Thus, the statistics reported in Table 4 were based on models that con-
trolled for age, gender, race, EMS provider level, level of education, primary work loca-
tion, EMS employment type, and primary community type. Years of experience was not
included, as it did not show statistical significance in bivariate analysis.

Use during initial education programs, requirements for use per an organizational or
medical control policy or protocol, and perceived usefulness of cognitive aids all re-
tained statistical significance after controlling for demographic and employment char-
acteristics. Generally, high levels of perceived usefulness (i.e., “mostly” or “very” useful)
demonstrated the largest effect on frequency of use, followed by requirements to use the
cognitive aid, and, as the least influential factor, use during education programs.
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e s Correlation
Cognitive Aid Coefficient
Phone or tablet application, specifically designed to calculate medications, for adult medication calculation 0.41
Phone or tablet application, specifically designed to calculate medications, for pediatric medication calculation | 0.46
Calculator (handheld calculator device or a calculator on a phone or tablet) for adult medication administration | 0.47
Calculator (handheld calculator device or a calculator on a phone or tablet) for pediatric medication administra- 0.49
tion
Pocket guides to reference treatment algorithms when managing patients in cardiac arrest. 044
Length-based tape (e.g., Broselow tape) when treating pediatric emergencies 0.55
Color-based medication reference cards when treating pediatric emergencies 0.51
Checklist (paper or digital) when performing procedures (e.g., endotracheal intubation, supraglottic airway 0.54
placement, medication administration)

Check]ist (paper or digital) for managing patients in cardiac arrest (e.g., CPR checklists, defibrillation check- 053
lists)

Protocol referencing (paper or digital) when treating patients (any condition or age) 0.49
Paper templates for note taking when treating patients (any condition or age) 0.55
Medication recording feature on a cardiac monitor when administering medications (adult or pediatric) 0.50
Trauma score template (paper or electronic) when managing critical trauma patients. 0.53
GCS scoring template (paper or electronic) when treating patients (any condition or age). 0.53
Mnemonic (paper or electronic) for communication when performing a patient handoff 0.61

Table 3. Spearman Correlation Coefficient and P value between Frequency of Use and Perceived
Usefulness of Cognitive Aids.

Use during . Perceived usefulness
iy . . Required
Cognitive Aid Education .
P to Use | Slightly [ Somewhat | Mostly | Very
rograms
B(l)iltal application for adult medication calcula- 076 0.82 092 1.8 176 207
Digital z?pphcatlon for pediatric medication 0.64 071 0.56 a 0.86 119 178
calculation
Calculator for adult medication administration 0.61 0.77 0.56 0.95 1.38 1.82
Calculator for pediatric medication administration | 0.49 0.66 0.38 a 0.73 1.10 1.72
Pocket guides for cardiac arrest 0.58 0.81 0.68 1.01 1.32 1.70
Length-based tape 0.57 0.86 0.78 1.09 1.48 2.28
Color-based medication reference cards 0.69 0.86 0.71 1.01 1.25 1.96
Checklist when performing procedures 0.39 1.39 0.57 0.97 1.38 1.74
Checklist for managing patients in cardiac arrest | 0.43 1.22 0.69 111 1.47 1.89
Protocol referencing 044 0.75 049 a 0.89 1.32 1.81
Paper templates for note taking 0.49 0.88 0.61 0.95 144 1.89
Medication recording feature on cardiac monitor | 0.64 0.95 0.68 0.95 1.52 1.87
Trauma score template 0.64 111 0.66 0.88 1.37 1.78
GCS scoring template 0.55 117 092 1.00 1.43 2.03
Mnemonic for communication during patient 0.75 124 0.59 0.92 145 1.96
handoff
* Controlled for age, gender, race, EMS provider level, level of education, primary work location, EMS employment type, and
primary community type.
+ Reference category = Not at all useful
a Significant at the p < .05 level. All other coefficients were significant at the p <.001 level.

Table 4. Coefficients from Ordinal Probit Regression Predicting Frequency of Use.
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DISCUSSION
Use DurING INITIAL EDUCATION

Six cognitive aids were reported as being used by more than half of the participants
during their initial education programs (table 1). The most common aid used during
initial education was the LBT (n=1724, 77.0%). This was an expected finding as the use

of these aids are commonly part of EMS training programs (R. L. Lammers et al., 2022).
Although the National Highway and Traffic Safety Administration EMS Education Stan-
dards do not specifically reference LBTs, they do mention the use of resources and tools
for safe administration of weight-based medication (National Highway and Traffic Safety
Administration, 2021). These tapes, specifically the Broselow-Luten tape, have been used
for many years to assist with pediatric medication dosing (DeBoer et al., 2005).

The use of resources and tools to promote safe weight-based medication dosing did not
extend to digital technology during initial education. We found that digital cognitive
aids for pediatric or adult medication calculations were the least likely to be used during
EMS initial education programs. There is little research on why these types of aids are
not used in this setting. This may be due to limited availability of this technology. Addi-
tionally, there is limited research on the efficacy of such aids compared to others (Luten
et al,, 2007). Programs may choose traditional paper aids as they are more commonly
found in ambulances (Hoyle et al., 2017). Additionally, a stigma of mobile application use
during educational sessions (O’'Bannon & Thomas, 2014) may contribute to this.

All 15 cognitive aids were more likely to be used during patient care when the provider
trained with the aid during initial education. This was expected as integrating these aids
when clinical skills are first taught could result in a habit formation where it becomes
automatic to use it when the skill is being performed (Smith & Graybiel, 2016). Addition-
ally, training with the aid would increase familiarity and allow clinicians to experience
the benefits of use, such as simplifying a task and reducing cognitive load (Corazza et al.,
2020; Hall et al., 2020). This is an important finding as it supports that having clinicians
practice with these aids during initial education is an essential cognitive aid implementa-
tion strategy.

REQUIRED COGNITIVE AID USE

We anticipated that a large percentage of participants (53.0%) would report policy or pro-
tocol requirements for LBT use. This aid is often stipulated in protocols due to its accura-
cy estimating weight in pediatric patients (Michigan Department of Health and Human
Services, 2017). The prevalence of this aid’s requirement underscores its perceived value
to EMS care. We did not expect a significant number of participants reporting require-
ments to use other cognitive aids, such as protocol references, as reported by 42.2%

of participants. Given that EMS protocols can be extensive and multifaceted, clarity is
needed regarding the specific information these references provide. This raises ques-
tions about the items within the protocol references that are deemed essential enough

to require their use, and if there is a more effective way to help clinicians reference that
information during patient care.

The relationship between policies or protocols and the frequency of cognitive aid use
was evidenced in our study. All 15 cognitive aids we examined showed a statistically
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significant increase in use when mandated by such policies. This supports the premise
that formal requirements bolster the implementation of tools and procedures. EMS clini-
cians typically operate without direct supervision (Ericsson et al., 2022), and the absence
of systematic record-keeping for the use of cognitive aids makes it difficult to confirm
adherence to policy requiring the aid use. Our findings indicate compliance among EMS
personnel with mandated cognitive aid use, a practice that can enhance patient care.

PERCEIVED USEFULNESS

Cognitive aids associated with pediatric medication administration were reported as the
most useful aids. These included the LBT, phone or tablet application for calculating pe-
diatric medications, and pediatric color-based medication references. Medication dosing
errors in EMS have long been cited in research (Hobgood et al., 2006; Misasi & Keebler,
2019; Patterson et al., 2014), especially pediatric dosing errors (Hoyle et al., 2020; Kaji et
al,, 2006; R. Lammers et al., 2012). In our previous study, we found that pediatric cogni-
tive aids were among the most frequently used (Harmer et al., 2024). This is likely due
to providers” awareness of pediatric medication dosing errors and being uncomfortable
with pediatric emergency care (Fowler et al., 2018). Additionally, many of these aids are
included in policies and protocols, meaning they are essentially endorsed by regulating
bodies (Michigan Department of Health and Human Services, 2017).

We further found that perceived usefulness of all 15 cognitive aids demonstrated a
positive correlation with the frequency of use during patient care. This was an expected
finding as it aligns with the Technology Acceptance Model. This model is widely used to
predict and explain user behavior associated with tools and technology (Chuttur, 2009).
It suggests that perceived usefulness and ease of use determine an individual’s likeli-
hood to use the system or tool (Davis, 1989).

LIMITATIONS

This study has the typical limitations of survey research. The survey carried a low re-
sponse rate of 2.88% and may involve self-selection bias. Some demographic information
differed between those who participated in the survey and demographic characteris-
tics of the EMS workforce, suggesting that the results from survey participants may not
generalize to the broader population of EMS clinicians and systems. Recall bias may

be present due to the infrequent use of many aids we examined. Recalling use during
initial training may be difficult for those who have been practicing for an extended time.
We surveyed six states with four of them located in the southern region of the country.
The results of cognitive aid use in these states may not generalize to other areas.

CONCLUSION

This study demonstrates a significant relationship between the perceived usefulness of
cognitive aids, training with these aids during initial education programs, institution-
al policies mandating their use, and use by practicing EMS clinicians. These findings
can inform strategies to enhance EMS implementation and adoption of cognitive aids.
Practical utility, familiarity through training, and regulatory guidelines are key drivers
to increase their use. Further studies are needed to identify additional factors that can
encourage use of cognitive aids in EMS, and how that use impacts patient outcomes.
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and substantial cost pressures. Voluntary workforce turnover exacerbates direct and
indirect cost pressures including training, productivity loss, loss of talent, and cover-
ing vacancies. Further, high turnover rates are associated with decreased quality of
care and increased likelihood of medical errors. Reduction of voluntary turnover is
therefore of practical interest for worker retention and cost reduction. While a robust
body of literature is dedicated to exploring precursors of turnover, few studies have
explored affective factors leading to turnover in emergency medical service clini-
cians. Key questions investigated are (1) the relationship between trait emotional
intelligence (EI) and turnover intention (TI) and (2) the relationship between EI and
TI controlling for known predictors of turnover intention. A convenience sample
(n=446) was obtained through an online survey created with validated EI, turnover,
stress and other instruments and distributed to EMS providers via agencies and
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online forums. Analytic methods include t-tests, Pearson correlations, and linear re-
gression. Higher trait EI was found to result in decreased turnover intention both at
the global (r = -.31, p < 0.001) and factor levels (Wellbeing, r = -.22, p < 0.001; Self-Con-
trol r =-19, p < 0.001; Emotionality, r = -.35, p < 0.001; Sociability, r = -.17, p < 0.001).
While El is found to predict turnover intention, other factors such as physical health,
perceived stress, and income may be better predictors of turnover intent. Among the
important implications of this study is that trait EI should be included in discussions
of job turnover of EMTs and paramedics, especially in human resource planning. In
addition, it highlights that the mental and physical health of EMS clinicians deserves
closer attentiveness by researchers, clinicians, policymakers and EMS managers.

INTRODUCTION

The Emergency Medical Services industry is experiencing un-
precedented demand amidst lean operating margins, escalating
cost pressures including voluntary turnover, and limited finan-
cial reimbursement as a result of archaic federal reimbursement
standards (Avesta Systems & the American Ambulance Asso-
ciation, 2018; Mobile Integrated Healthcare and Community
Paramedicine (MIH-CP) 2nd National Survey, 2018; Panel, 2019;
Rehkopf & Chamberlin, 2019). A high rate of voluntary turnover
results in recurrent costs which may be preventable. Reduction
of preventable costs is particularly desirable in the EMS industry
where narrowing operating margins are the norm. The rate of
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voluntary turnover, while having wide distribution, among EMS professionals is excep-
tionally high (20%-30%) (Avesta Systems & the American Ambulance Association, 2018)
and exceeds that of other similar emergency service and healthcare occupations.

Further, elevated rates of voluntary turnover have been found to reduce the quality of
patient care and results in a less efficient workforce. High turnover results in a workforce
comprised of novice-level healthcare providers as opposed to experienced providers. In
related medical professions, novice providers are more likely to incorrectly identify a pa-
tient’s clinical presentation, fail to intervene appropriately, fail in task management, and
commit medication delivery errors, as compared to experienced providers (Hruska et al.,
2016; Lowe, Ireland, Ross, & Ker, 2016; Saintsing, Gibson, & Pennington, 2011).

OBJECTIVES

Understanding the antecedents of voluntary turnover may provide opportunities to
intervene, such as development of training programs, and altering hiring practices to
reduce voluntary turnover, its associated costs, and medical errors. A variety of anteced-
ents of turnover have been studied both in EMS and similar professions including com-
pensation (Avesta Systems & the American Ambulance Association, 2018; Blau, Chap-
man, Gibson, & Bentley, 2011; Chapman, Blau, Pred, & Lopez, 2009), tenure (Chapman

et al., 2009), and an employee’s commitment to an organization (Chapman et al., 2009).
Quitting intention, also known as Turnover Intent (TT), is a well demonstrated as an
antecedent of actual turnover (Lambert, Lynne Hogan, & Barton, 2001) and therefore se-
lected for study as a predictor of turnover among EMS professionals. Turnover intent, an
individual’s intended likelihood to separate from an organization, is distinct from actual
turnover (e.g. an employee leaving) and from employee retention (e.g. an employer’s abil-
ity to prevent turnover). Actual turnover may occur for voluntary or involuntary reasons
(e.g. employee separation from an organization following disciplinary action). Voluntary
turnover may be due to preventable organizational (e.g. job characteristics) or individual
(e.g. job satisfaction) characteristics. Voluntary turnover may also be due to non-prevent-
able causes (e.g. following a spouse due to job relocation). An employee electing to leave
an organization, or ‘voluntary turnover’, is the intersection where organizational strat-
egies meet individual intention and behaviors (Holtom, Mitchell, Lee, & Eberly, 2008).
Voluntary turnover is a multiform construct reflecting various components of an indi-
vidual’s work-related attitudes, organizational commitment, social alignments, personal
characteristics, and economic needs (Abelson, 1987; Berry, 2010; Bothma & Roodt, 2013;
Kaplan, 2021; Lum, Kervin, Clark, Reid, & Sirola, 1998). The decision to leave employment
is a decision which is not typically taken lightly and involves significant deliberation.
Turnover intention therefore is a good predictor of subsequent leaving behavior (Kaplan,
2021; Mobley, Horner, & Hollingsworth, 1978). Turnover intention is demonstrated to be
the most proximal antecedent of turnover (Hom, Lee, Shaw, & Hausknecht, 2017), and to
be a strong predictor of actual turnover (Doede, 2017; Griffeth, Hom, & Gaertner, 2000).
This study investigates the roles of individual antecedents to turnover intention among
EMS clinicians.

Among variables demonstrated to have a relationship with turnover and turnover intent
in professions similar to EMS, such as nursing (Hong & Lee, 2016), is an aspect of person-
ality termed Emotional Intelligence (EI) (Kostantinos V. Petrides, 2010; K. V. Petrides &
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Furnham, 2000; K. V. Petrides, Pita, & Kokkinaki, 2007; K. V. Petrides, Pérez-Gonzalez, &
Furnham, 2007).

Emotional Intelligence is a term coined by Peter Salovy and John Mayer (Mayer & Sa-
lovey, 1997) and popularized by Daniel Goleman (Goleman, 1995) through his well-re-
ceived book Emotional Intelligence. The term emotional intelligence is used popularly

to describe a social intelligence. Somewhat enigmatically, the term emotional intelli-
gence, from a construct validity perspective, is used to refer to two distinct constructs.
Emotional intelligence meets the specific criteria of an Intelligence (I) through tests of
maximum performance abilities often termed ‘ability EI.” Separately, EI may refer to a
specific group of traits (e.g. sociability) within the domain of Personality (P) factor space
that are typically evaluated using self-report measures. Other conceptualizations, such
as the Emotional Quotient Inventory (EQ-I) developed by Bar-On (Bar-On, 1997) blend,
as measured via self-report questionnaires, information pertaining to both constructs.
These blended conceptualizations tend to have low construct validity though are demon-
strated to predict work-related outcomes. This research investigates the role of Emotional
Intelligence (EI), within the domain of personality factor space, and its relationship to
work-related outcomes.

Higher emotional intelligence, within personality factor space, can predict work out-
comes such as decreased intent to leave and negative work-related behaviors (Miao,
Humphrey, & Qian, 2017a, 2017b) as well as other known antecedents of turnover in-
tention such as stress (Mikolajczak, Roy, Luminet, Fillée, & de Timary, 2007; O'Connor,
Nguyen, & Anglim, 2017), mental health, and physical health (Baudry, Grynberg, Das-
sonneville, Lelorain, & Christophe, 2018; Martins, Ramalho, & Morin, 2010). Emotional
Intelligence and its relationship to turnover has not been studied in relation to EMS
providers. EI may also be enhanced through tailored training and coaching activities
(Nelis, Quoidbach, Mikolajczak, & Hansenne, 2009; Ruttledge & Petrides, 2012). EI, as
measured with the Trait Emotional Intelligence Questionnaire, may be assessed both at
the global level and for discrete components (K. V. Petrides, 2009; K. V. Petrides & Furn-
ham, 2000). Investigation of EI in relationship to turnover is therefore both of academic
interest and practical application. The objective of this investigation is to examine (1)
whether a relationship between emotional intelligence and turnover intent exists among
practicing EMS professionals and (2) to explore the role of health and demographic vari-
ables in a potential relationship. Depression, stress, anxiety, and poor physical health,
prevalent among EMS clinicians (Bentley, Crawford, Wilkins, Fernandez, & Studnek,
2013; Huang et al.,, 2022; Khan, Conduit, Kennedy, & Jackson, 2020), are investigated as
each are demonstrated predictors of turnover intention. The role of demographic vari-
ables demonstrated to be predictors of turnover and turnover intention in EMS, and
similar healthcare professions, are also explored (e.g. tenure and income) (Avesta Systems
& the American Ambulance, 2018; Griffeth et al., 2000). Race is included as there is mixed
evidence as to the effect of race on turnover intention (Griffeth et al., 2000; J. R. Jones &
Harter, 2005; McKay et al., 2007). Factors which mediate the relationship between race
and turnover intent, (e.g. supervisor — employee parings) (J. R. Jones & Harter, 2005),
were excluded due to length considerations of the survey instrument. Of note, national
data pertaining to race among EMS clinicians is likely to be underreported (National
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Association of State, 2020). Emotional Intelligence, at the factorial level, is demonstrated
to correlate with gender and therefore clinician gender is of specific interest in this study
(Petrides, 2009).

METHODS
PARTICIPANTS

Participants in the study are currently practicing EMS professionals. There were 446
submitted responses to the survey of which (289) were complete and utilized in analysis.
There were 182 (38.6%) EMTs, 10 (2.1%) AEMTs, 242 (51.4%) Paramedics, 4 Advanced Prac-
tices Nurses or Physician Assistants (1.0%), 22 Registered Nurses (4.8%), and 9 (2.0%) pro-
viders listing “other” certification. Only those respondents noting certification level as an
EMT, AEMT, or paramedic were included in the study resulting in 191 (44.0%) EMTs and
242 (56.0%) paramedics. Respondents were 70.0% male, 91.0% White, 7.0% Hispanic or
Latino). EMTs were primarily female (56%) while paramedics were primarily male (68%).

PROCEDURE

A national sample of participants were recruited via adaptation of snowball sampling

to include use of internet forums (Baik et al., 2019), as there is no national database of
EMS providers and there is no standard methodologies for accessing EMS professionals.
Approximately one-third of professionals belong to the professional association National
Registry of EMTs, however, use of this registry for the intended work had limited appli-
cability due to oversampling concerns. Participants were recruited via internet forums
where the target population was likely to participate, and via email distributed by EMS
agency administrators. Forums were identified via Facebook and LinkedIn groups with
the search terms “EMS”, “Emergency Medical Services”, “EMT”, “paramedic,” “fire
EMS,” and “prehospital.” EMS administrators were identified via a request to State EMS
officials and regional EMS offices following the work of prior researchers (Sporer, 2016).
Permission to post to the public forum was obtained from forum administrators. Use of
internet sites where target populations frequent, respective of potential limitations of a
non-representative sample, is a well-accepted method of internet sampling techniques
when access to small hard-to-reach, unique, or underrepresented populations are sought
(Best, Krueger, Hubbard, & Smith, 2001; Bradley, 1999; S. Jones, 1998; Nosek, Banaji, &
Greenwald, 2002), as is adaptation of snowball sampling to include use of social media
(Sadler, Lee, Lim, & Fullerton, 2010). Prior work pertaining to coping mechanisms among
EMS providers utilizing similar methodology was found to have produced a sample
representative of EMS providers in the United States (Bentley, Crawford, Wilkins, Fer-
nandez, & Studnek, 2013). A link to a publicly available survey hosted in a secure envi-
ronment was made available from June until August 2020.

Participation in the survey was voluntary, a waiver of consent obtained, and the study
received IRB approval. Participants in the survey were able to elect to stop taking the
survey or elect not to complete the survey at any time. Data were collected and managed
in REDCap electronic data capture tools at New York Medical College and was exported
to Stata/IC version 16.1 for analysis in a .csv file. Five ($20) gift cards were raffled as a fi-
nancial incentive to increase response rates as financial incentives have been found to be
a cost-effective method among healthcare providers to improve response rates (Y. I. Cho,
Johnson, & VanGeest, 2013). A power analysis, conducted using G*Power version 3.1.9.7,
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indicated that 87 participants were required to detect a small linear regression effect size
at 80% power and alpha = .05.

DATA
SURVEY MEASURES

The survey included prior validated measures: Trait Emotional Intelligence Question-
naire - Short Form (TEIQue-SF) (Andrei, Siegling, Aloe, Baldaro, & Petrides, 2016, Miko-
lajczak, Luminet, Leroy, & Roy, 2007; Petrides, 2009; Petrides & Furnham, 2000; Petrides,
Pérez-Gonzalez, et al., 2007); Turnover Intention Scale - 6 item (Bothma & Roodt, 2013),
Perceived Stress Scale - 10 item (PSS-10) (Baik et al., 2019; Cohen, Kamarck, & Mermel-
stein, 1983), General Anxiety Disorder - 7 item (GAD-7) (Alharthy, Alrajeh, Almutairi,
& Alhajri, 2017; Jordan, Shedden-Mora, & Lowe, 2017; Loewe et al., 2008; Spitzer, Kroen-
ke, Williams, & Lowe, 2006); Patient Health Questionnaire - 9 item (PHQ-9) (Kroenke,
Spitzer, & Williams, 2001; Kurt Kroenke et al.,, 2009; MacGregor, Funderburk, Pigeon, &
Maisto, 2012; Thibodeau & Asmundson, 2014); Maslach Burnout Inventory (Christina,
Susan, & Michael, 1996, Enzmann, Schaufeli, & Girault, 1995); and questions from the
Behavioral Risk Factor Surveillance System (BRFSS) (Pierannunzi, Hu, & Balluz, 2013).
Questions from prior surveys of EMS professionals were used for EMS specific, e.g. shifts
worked (Sporer, 2016), questions.

The TEIQue-SF is the most widely used instrument to measure trait EI (Siegling, Saklof-
ske, & Petrides, 2015). The TEIQue-SF yields a global score (o = .87, M = 5.07, SD = .34)
and subscale scores including emotionality (o = .66, M = 5.02, SD = .9), wellbeing (a = .81,
M = 5.09, SD = .87), self-control (o = .63, M = 4.49, SD = .59), and sociability (o = .65, M =
5.08, SD = .89) (Petrides, 2009). The Turnover Intention Scale — 6 (TIS-6). The TIS-6 is a
short form version of the TIS-15 (Bothma & Roodt, 2013). The TIS-6 is a six-item self-re-
port measure. The TIS-6 is target specific, meaning, respondents provided scores when
asked to reflect specifically on their attitudes towards their primary agencies. Perceived
stress was measured via the Perceived Stress Scale. The perceived stress scale is a 10-item
measure (o = .89, M = 15.1, SD = 7.2). A total score that describes overall perceived stress
is derived by summing the scale items (Cohen, Kamarck, & Mermelstein, 1994). Anxiety
was measured via the General Anxiety Disorder (GAD 7) 7-item self-report question-
naire which is a commonly utilized screening tool for generalized anxiety disorder. (o =
91, M = .89, SD = .77). A single global score is created from a sum of the response scores
(Pfizer). Following the work of previous researchers GAD-7 was treated as a continuous
variable and use of a mean score was utilized (Barzilay et al., 2020; Singh, Cumberland,
Ugarte, Bruckner, & Young, 2020). For screening purposes, the PHQ-9 scores range from
0-27. Each of the item responses are scored from (0 = “not at all” to 3 = “nearly every day;
a=.89, M = .68, SD = .62).” Scores are summed resulting in a 0-27 global severity score.
The MBI is a copyright 22-item self-report measure which is therefore not reprinted here.
It is a widely utilized tool to measure burnout including EMS professionals (Boudreaux,
Mandry, & Brantley, 1997, Edwards & Tindle, 2020). Respondents are directed to respond
to a series of statements on a 7-point Likert scale from (0) Never to (6) Every day in re-
sponse to a series of statements such as “I feel emotionally drained from my work.” The
responses are summed, and an average generated to create three scores reflecting the
components of occupational burnout; Emotional Exhaustion (scores range from 0-54; a

= .92, M =2.04, SD = 1.40), Depersonalization (scores range from 0-30; a = .77, M = 1.74,
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SD = 1.33), and Personal Accomplishment (scores range from 0-48; o = .77, M = 4.39, SD
= 1.03). A row mean was utilized in order to include cases with missing responses. The
construct of occupational burnout exists along a continuum. Following prior researchers,

the MBI is treated as a continuous variable and linear regression utilized for analysis
(Firth & Britton, 1989; Leiter & Maslach, 2009).

TRANSFORMATION OF VARIABLES
Several variables were transformed for analyses.

A tenure variable was created using five-year increments as most providers leave EMS
within their first period of certification typically 3 years or 5 years (the majority of States
utilize 5-year certification periods). Difference in turnover intention by categories of
years in EMS with and without first year turnover intention broken out was evaluated
via Tukey’s test. The difference in means were found not be significant for all categories.
Therefore, the categories were collapsed into 0 <4, 5 <10, 10 < 20, and 20 years or more.

The survey originally included multiple provider levels. For the preliminary analysis,
retention of all provider levels was kept in order to provide a descriptive analysis of
respondents. Emotional intelligence, regardless of certification level, was presumed to
be correlated with turnover intention (Miao et al., 2017a). Certification level was trans-
formed into a dichotomous variable for the main analysis.

Emergency Medical Responders (EMRs) were excluded from the survey as the primary
role of an EMR is to provide a level of care similar to first aid and to activate the EMS
response system, including higher levels of care. The intermediate certification AEMT
was collapsed into EMT in order to treat EMT and paramedic certification as a dichot-
omous variable for the purpose of analysis. The dichotomous variable of EMTs = 0 and
paramedics = 1 was retained for descriptive purposes.

For the purpose of the main analysis EMTs and paramedics were combined into a single
category under a new variable. T-tests were run to assess whether there was a difference
in global emotional intelligence or turnover intention between EMTs and paramedics,
and no significant difference in mean turnover intention or global emotional intelligence
was found. Box and whisker plots were generated for the factor-level emotional intelli-
gence between EMTs and paramedics revealing mean factor EI of participants is consis-
tent with TEIQue EI norms.

Additional demographic variables were included and subject to transformation. Gender
was recoded as a binary variable; all respondents indicated either male or female. A t-test
was run to assess difference in means by EI demonstrating no significant difference in
global EI or turnover intention between males and females. Gender was included as
prior research has yielded mixed results regarding the effect of gender on leaving behav-
iors and turnover intention (Bruyneel, Thoelen, Adriaenssens, & Sermeus, 2017; S. Cho,
Johanson, & Guchait, 2009; Y. J. Cho & Lewis, 2012; Xu, 2008). Gender was included in the
linear regression analysis as a control variable.

Geographic regions were created following Bureau of Economic Analysis regions for de-
scriptive purposes (Bureau of Economic Analysis, 2020; U. S. B. o. L. S. U.S. Department
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of Labor, 2020). Providers were categorized by state(s) in which they indicated certifica-
tion for descriptive purposes.

Income was collapsed into a binary variable reflecting household incomes less than
$50,000/year and greater than $50,000/year, following the work of previous researchers,
and included in the linear regression analysis.

For the main analysis, education was collapsed into a binary variable of obtainment
attainment versus no attainment of a four-year college degree and included as a control
variable in the linear regression analysis. An expansive body of literature addresses so-
cial, health, and economic outcomes of attainment of a college degree (Hout, 2012). T-tests
were run prior to collapsing the variable. No difference in turnover intention or emo-
tional intelligence were found between attainment of two-year degree versus a four-year
degree among study participants. Attainment of a four-year college degree was therefore
retained as a binary variable.

The variable of age was included in the linear regression analysis. There was no trans-
formation of the age variable. Age is included as a control variable as it is demonstrated
to be positively correlated with stress and anxiety, and the association is well studied
(Osmanovic-Thunstrom, Mossello, Akerstedt, Fratiglioni, & Wang, 2015; Welzel et al.,
2019). Further, generational differences may impact turnover intention and was included
following the work of previous researchers (Leiter, Jackson, & Shaughnessy, 2009; LeVas-
seur, Wang, Mathews, & Boland, 2009).

Employment related variables were included both for analysis and descriptive purposes.
Employee primary role was included for descriptive purposes. Employment status was
included following the BFRSS (2013) survey instrument. A binary variable was created
including employed for wages = 1 and not employed for wages = 0, as turnover intention
is dependent on attachment to an entity and providers currently working with an EMS
agency were sought. Volunteer EMS clinicians were excluded from study as reasons for
volunteers leaving may differ substantially from those of individuals employed for wag-
es (Patterson, Moore, Sanddal, Wingrove, & LaCroix, 2009).

Employment as a firefighter was included as a dichotomous variable representing em-
ployed versus not employed as a firefighter following the work of previous researchers
(Chapman et al., 2009). Concurrent employment as a firefighter is negatively related to
turnover intention among EMS employees (Chapman et al., 2009). Employment as a fire-
fighter is included as a control variable in the linear regression analysis.

Type of agency was evaluated for descriptive purposes and subsequently excluded from
the main analysis due to changes in the categories utilized in research by Federal EMS
governing bodies (National Association of State EMS Officials, 2020).

T-tests were run to assess the variables employment outside of EMS, current occupation
as a student, participation in EMS as a steppingstone to a new degree or to a new career,
and were omitted from the main analysis having found no significant difference in turn-
over intention for the respective variables.

A variable was generated and coded to reflect average hours per week worked at the em-
ployee’s primary agency with the cut points of less than 40 hours per week, 40- 59 hours
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per week, 60-79 hours per week, and
eighty or more hours per week. While
EMS agencies may recognize 36 hours
as full-time status, to remain consistent
with prior literature (Sporer, 2016; U.S.
Department of Labor & Statistics, 2020),
the preceding noted cut points were
selected as 40 hours per week is typi-
cally considered full time status. There
was no significant difference in turnover
intention found in part time versus full
time employed clinicians. Employer de-
termined status as part-time, per diem,
or full-time status was not included in
the survey instrument.

Pearson correlations were run to assess
average hours worked at the primary
agency and hours per week worked and
were found to not have a significant re-
lationship with turnover intention. Both
variables were excluded from the main
analysis. The number of agencies at
which a provider works is included for
descriptive purposes. A Pearson’s cor-
relation was run on number of agencies
on turnover intention and was found not
to be significant. It was therefore exclud-
ed from the main analysis.

SAMPLE DESCRIPTION

Study participants were paramedics
(56%) and EMTs (44%). Most study par-

Variable Description and metrics | N %
0=EMT 191 |44
Certification level
1 = Paramedic 242 | 56
0 = Other 34 |92
Race
1= White Caucasian 334 190.8
1 = United States 354 |96.2
Country -
0 = All other countries 14 |38
Primary service | 0= City 133 | 402
area 1 = Non-city 198 |59.8
0 =Male 265 | 69.9
Gender
1 = Female 114 |30.1
0 = All other relationships 101 | 434
Marital status
1 =Married 207 |56.25
. 0 = Does not have 4-year
Highest level of college degree 159 [ 454
education
1 = Has 4-year college degree | 191 | 54.6
0 = Below $50,00 61 16.7
Income
1 =$50,000 or more 305 | 83.3
0 = Part time 80 |24
Hours per week -
1 =Full time 325 |76
Number of 0=1 Agency 196 |60
agencies 1 =2 Agencies or more 131 | 40
. 0 = Works set shifts 165 |52.2
Shift worked
1 = Works various shifts 151 | 47.8
Has occupation 0=No 193 555
outside of EMS 1= Yes 155 | 44.5
Participant is 0=No 279 |83.8
also an employed
firefighter 1=Yes 54 1162
Participant is a 0=No 268 779
student 1= Yes 76 |22.1
History of Chron- [ 0 = No 213 | 67
ic Disease 1= Yes 105 |33

Table 1. Transformed variables.

ticipants were male (69.9%), worked full time (75.4%), and held a four-year college degree
or above (54.6%). EMTs were primarily female (56%) while paramedics were primarily

male (68%). 89.6% of respondents indicated they were employed for wages, and most

indicated they work for only one EMS agency (56%), with no particular shift dominating

their work schedule (47.7%).
ANALYSIS

PRELIMINARY ANALYSIS

Several one-sample t-tests were run. We looked to see whether EMTs and paramedics
were similar in EI and in TI prior to deciding whether EMTs and paramedics could be
collapsed into a single category for analysis. Further, EMTs and paramedics have been
demonstrated to have different turnover rates. No significant differences were found in
emotional intelligence between EMTs (M = 5.00, SD = .62) and paramedics (M = 5.12, SD
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=.65) t(304) = -1.64, p = .68, d =-19, or in TI between EMTs (M = 2.69, SD = .88) and para-
medics (M = 2.85,SD = 97) t(282) = -1.28, p = .20, d = -.15.

A significant difference was found in number of hours worked between EMTs (M =
39.35, SD = 21.62) and paramedics (M = 52.28, SD = 1.31) t(316) = -6.0, p < .001, d = -.68.
However, there was no significant difference in turnover intent between full-time and
part-time providers. For this reason, hours worked was excluded from the main analysis.

No significant relationship between race and turnover intention was found in prelimi-
nary analysis. While race is of interest due to different turnover patterns, in the presence
of underrepresentation in the workforce (Griffeth et al., 2000), there was insufficient vari-
ability in the sample to test and draw inference.

Tenure and age predict leaving intentions both in other professions and in EMS. Both
were considered for inclusion in the main analysis. A significant small correlation was
found between age r(284) = -12, p < .05 and turnover intention. No significant correlation
was found between overall tenure and turnover intention r(287) = .01, p = .93. Both were
selected to be included in the main analysis.

We also investigated whether there was a difference in global emotional intelligence
between males and females. Although secondary, this could be informative because if
differences exist between men and women in EI, more effective training could be creat-
ed. In other populations, global trait emotional intelligence is found to differ at the factor
level. We investigated whether the same finding occurred in this population to deter-
mine whether gender should be included as control variable in the mediation analyses.
No significant difference, as anticipated, was found in global emotional intelligence
between males (M = 5.08, SD = .67) and females (M = 5.05, SD = .55) t(308) = 40, p = .69,
d = .05. At the factor level, sociability was found to significantly differ between males
(M =5.178, SD = .89) and females (M = 4.84, SD = .85) t(306) = 3.01, p < .01, d = .38 as did
emotionality between males (M = 4.92, SD = .94) and females (M = 5.27, SD = .76) t(307) =
-3.14,p = .01, d = -40.

Using Pearson’s correlations, we also looked for relationships between EL the mental
health variables (perceived stress, anxiety, and depression) physical health, and compo-
nent scales of occupational burnout. This was done to provide a more detailed under-
standing of how all the key variables relate to each other. In addition, it is possible that
these correlations may provide insight to advancing and understanding provider health.
El had a significant relationship with each of the main variables of interest, therefore,
each were subsequently included in the main analysis. Emotional Exhaustion of the MBI
subscale is demonstrated to be similar to the construct of perceived stress. Significant
and large correlations were found between the two presented in Table 1.

A power analysis, conducted using G*Power version 3.1.9.7, indicated that 87 participants
were required to detect a small linear regression effect size at 80% power and alpha =
.05. Therefore, we generally assume that all analyses going forward had sufficient power
to detect the desired effects. In order to focus on the target population, of EMS provid-
ers working primarily in an EMS role, cases which included licensure other than EMT
or paramedic were excluded from the analysis. It would have been preferable to exclude
providers working as a firefighter, as working as a firefighter is negatively related to
turnover intention. However, due to the small sample of responses that indicated status
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Variable 1 2 3 4 5 6 7 8 9

1. Emotional Intelli- -
gence 309

_agee | -
287 287
=700 | A3 |-
284 303 307
S47e L 32% L 700 | -
304 287 291 307
=58 | 34k | 7| 73] -
302 287 291 305 305

2. Turnover Intention

3. Perceived Stress

4. Anxiety

5. Depression

6_ MBI Subscale De— __37:(-3(—3(— .42*** _45*** _33*** .36*** -

personalization 295 287 298 298 298 208

7 MBI Subscale Emo- | -50¥* | .60%* | .66x+ | .55#+* [ 58w | goxex |

tional Exhaustion 296 287 290 299 298 208 299

8. MBI Subscale Per- Bl | o160 | -390 [ a7 [ 22w | o180 | - 190 | -

sonal Accomplishment | 296 287 290 299 299 208 299 299
S26 | 260 | 2o | ogeer | 31 | 14x 250 g7 |-
300 280 282 208 294 289 290 290 395
Note: MBI = Maslach Burnout Inventory

*p <.05. ** p < .01 **p < .00

9. Physical Health

Table 2. Pearson’s correlations of turnover intention, mental health, and physical health variables.

as both an EMS provider and as a firefighter (57) there was not sufficient power to parse
out firefighters. Therefore, firefighters were included in the population of EMTs and
paramedics.

MAIN ANALYSES
QUESTION 1: DOES TRAIT EMOTIONAL INTELLIGENCE PREDICT TURNOVER INTENTION?

To investigate the relationship between emotional intelligence and turnover intention a
Pearson correlation was performed. Pearson correlation was selected for analysis fol-
lowing the work of Petrides & Furnham (2006). The results showed a moderate negative
correlation between global trait emotional intelligence and turnover intention, r(287) =
-34, p < 0.001.

QLIESTION 2: WHICH OF THE EMOTIONAL INTELLIGENCE SUBSCALES ARE CORRELATED WITH TURNOVER INTENT?

El is demonstrated to negatively correlate with turnover intention as a result of the prior
finding. We subsequently sought to understand whether the four sub-scale factors of EI
account for the relationship with turnover intention among EMS providers. Given the
four subscales, it may be possible that interventions to reduce turnover are tailored to
specific factors of EL

A Pearson correlation was chosen to identify if any of the emotional intelligence sub-
scales (emotionality, wellbeing, self-control, and sociability) are correlated with turnover
intention. A linear regression was not selected for use due to the subscale factors being
closely related within emotion-laden aspects of personality. Each of the subscales was
found to significantly correlate with TI. Results are presented in Table 2.
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Variable 1 2 3 4 5 QuEsTION 3: DOES PERCEIVED STRESS, MENTAL HEALTH, OR
DEMOGRAPHICS PREDICT TURNOVER INTENTION?

1. Turnover | -
Intention 287

> Wellbe. | -2 |- We investigated whether EI, perceived stress,

ing 287|307 anxiety, depression, physical health, and de-
3. Self-con- | ~19%* | 33% |- mographics, independent of each other, were
trol 286|305 correlated with turnover among EMS provid-
4. Emotion- | -35% | 4% | 38 |- ers. Identifying which factors predict turn-
ality 287 1306 1306 over may allow for development of human

5.Sociabil- |-17** | .34™* |.11* 274 | -
ity 286 308 308 306 307

Note: Degrees of freedom are listed immediately below
the r value for the variable of interest

*p < .05. % p < 0L **p < .00

resource practices or tailored interventions to
support providers thereby reducing turnover.

A multiple linear regression was conduct-
ed to predict turnover based on: emotional

Table 3. Pearson’s correlation matrix among intelligence; mental health variables includ-
turnover intention and emotional intelligence lng perceived stress, anxiety’ and depression;
subscales.

physical health (absent days from work due to
poor health); and demographic variables in-
cluding gender, tenure, employment as a firefighter, having completed tertiary education
and income. Race was excluded from analysis due to participants primarily being white
(95%) which did not present sufficient variability to test.

A One-way ANOVA was con-
ducted to compare the effect of
emotional intelligence on turnover Variable i B - 95% CI
intention. The results demonstrat- Type P o
ed the effect of the considered Emotional [ Globalemotion- | | 104 |11 25 |37 | 10
: e intelli lintelli ' s =7
variables was significant F(14, 254)
. erceived stress . . . J B .
=5.24, p < 0.001, adjusted R* = 0.18. Mental ety " o 110 1= T2 s
: health ' : — > (-
It. was found that Percelved stress Depression 06 |45 |14 |65 |-21 |33
significantly predicted turnover Physical | Number of days
. ) . . : 02t |205 |04 |04 |00 |.04
intention as did physical health health in poor health
and income. Additionally, tenure 5=10 2 e [ 19 125 =15 .59
predicted turnover intention only Yearsin  [10=15 07 1% |20 175 |32 |46
. . EMS 15<20 44 200 [22 .05 [.01 |.87
among providers holding EMS
licensure for more than 10 and less Dycarsormore | 112 18 -2 1O
Female ® 212 |93 a2 [35 [-36 |13
tlgian 15 zlears. Results are present- Age o0 0 1ot 157 oot [
ed in Table 4.
Demo- Employmentas | o) 13 14 91 [-20 |26
graphic a firefighter
LIMITATIONS }
i?lsefgéod‘ggi’:sr 10 97 |11 |34 |-10 |31
This study garnered responses Income ¢ 035 |-214 |16 [.03 |-67 [-03
from providers across a wide Constant 3.00 [413 |73 [0.00 157 [443
geographic area and exceeded the Note: * Male = 0 Female = 1, * Employed as a firefighter = 1 Not em-
.. . ployed as a firefighter = 0, © Does not have a four-year college degree
minimuimn necessary Sample s1ze. =0 Has a four-year college degree = 1, ¢ Income less than $50,000 = 0
However, the present research, Income $50,000 or greater = 1.
like all research, is not without “p < 05.7p <01 *p < 001
1ts Caveats.' One such Cavea't is the Table 4. Linear Regression Including Coefficients with the
sample. First, the sample size may Dependent Variable Predicting Turnover Intention.
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have been insufficient to make definitive inferences about the broader EMS populations.
EMS professionals and EMS/Firefighter professionals were included in the main analysis
due to the sample size which precludes evaluation of the results in the context of solely
professional EMTs and paramedics. Second, it included only respondents who had access
to the internet and who either had access to Facebook, were members of closed Facebook
groups, or had received a request for completion from an administrator which may result
in a non representative sample. In addition, the survey was self-report and did not allow
for verification that participants were EMS providers as no personal identifying informa-
tion was collected including state licensure numbers.

CONCLUSIONS

This research presents the first analysis of trait emotional intelligence and turnover
intention among EMTs and paramedics in the United States. Our general conclusion is
that emotional intelligence predicts turnover intention such that as EI increases, turnover
intention decreases. The results support the work of prior researchers (Miao et al., 2017a).
The finding was not as robust as preferred, however the findings do demonstrate the
role of emotional intelligence in turnover intention.

While EI, among the studied variables, was found to predict turnover intention it was
not found to uniquely predict turnover intention. We found that of the studied variables,
predictors other than emotional intelligence may be better predictors of turnover inten-
tion, including perceived provider stress, income, and physical health. EI did not predict
TI independent of other studied variables. In part this may be due to the strong relation-
ships found among the mental health variables and turnover intention. Consistent with
prior research we found that higher EI predicts: lower perceived stress (Mikolajczak et
al.,, 2007), lower reported anxiety and depression (Ali, Amorim, & Chamorro-Premuzic,
2009; Mikolajczak, Luminet, & Menil, 2006; Mikolajczak, Roy, Luminet, Fillee, & de Ti-
mary, 2007), and better physical health (Andrei & Petrides, 2013; Mikolajczak et al., 2006;
Mikolajczak et al., 2007). Further, the finding that EI predicts the subcomponents of occu-
pation burnout is consistent with prior research (Mikolajczak, Menil, & Luminet, 2007).

RECOMMENDATIONS

Recognizing the role of EI in the workplace not only benefits individual providers but
also may benefit the larger EMS system and employers. EMS providers are steeped in
clinical education and operational aspects of EMS. Focusing on management of the
emotional aspects of work and professional development in those aspects is rarely con-
sidered. Additionally, further investigation of the role of education in turnover inten-
tion outcomes is warranted. Consistent with prior work education was collapsed into

a dichotomous variable in this study as an expansive body of literature addresses the
economic and health outcomes of obtaining a college degree (Hout, 2012). Opportunities
for future work include investigation of the role of employer determined per diem, part-
time, and full-time status, in addition to consideration of provided benefits in relation-
ship to mental health, physical health, and turnover intention. Due to sample size, re-
spondents with dual roles as firefighters were included in analysis. Future investigation
is warranted to better understand whether holding dual roles as a firefighter, versus as a
solely an EMS clinician, results in different patterns of turnover intention. Also of inter-
est, in the United States an increasing number of colleges are offering degree-granting
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programs for EMS clinicians. The effects of obtaining additional education and disci-
pline-specific education should be further explored among EMS students and clinicians.
Providing a focus on the individual provides an opportunity to focus attention on the
emotional aspect of personality and to promote an opportunity to engage in professional
development. Emotional intelligence training may be a beneficial practice for inclusion to
HR practices. As El is a demonstrated mediator of perceived stress turnover intention re-
lationship, inclusion of EI training may support the mental health of the workforce. Emo-
tional intelligence may be a useful screening tool in hiring selection. While EI should
not be exclusively utilized as a pass/fail for hiring decisions, it may provide additional
insight in hiring decisions.

This study has highlighted the need to better understand the role of EI among EMS
providers and its relationship to outcomes of interest among providers including phys-
ical health, mental health, and turnover. Future research could delve into the relation-
ships between EI and TI exploring the role of mental and physical health. Following the
COVID-19 pandemic, and a developing volume of research on health effects of EMS pro-
viders, opportunity exists for reassessment of pre- and post- pandemic effects. There is
substantial opportunity to apply different and more expansive modern models of turn-
over including equity, job offers or shocks, and generational experiences. Once a better
understanding of EI and its relationship to its respective outcomes is reached, programs
can be developed to target specific aspects of EI development.
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ABSTRACT

Purpose: Buprenorphine is a lifesaving medication in opioid use disorder (OUD).
Emergency Medical Services (EMS) play a crucial role in responding to opioid
overdoses. The prehospital use of buprenorphine by EMS can expand access to this
important medication. This article aims to provide a narrative review of the use of
buprenorphine in the prehospital setting.

Methods: This is a narrative review of recent publications that describe the use of
buprenorphine to treat opioid withdrawal in the prehospital setting.

Results: There are a few well done studies that describe protocols, safety, and efficacy
of the administration of buprenorphine in the prehospital setting by EMS providers.
The pharmacology of buprenorphine makes it advantageous in treating opioid use
disorder. Proper patient selection and protocols for the administration of buprenor-
phine are key to the success of implementing prehospital buprenorphine programs.

Conclusions: The prehospital administration of buprenorphine for opioid use disorder
should be considered by EMS agencies.

INTRODUCTION

Opioid overdoses are a major cause of mortality in the United
States and around the world. Emergency Medical Services (EMS)
play a crucial role in responding to opioid overdoses in the pre-
hospital setting. Naloxone (Narcan®) is the mainstay of therapy
for opioid overdose (Carrieri et al.,, 2006). As a competitive an-
tagonist at the opioid receptor, naloxone reverses the effects of
opioid agonists such as fentanyl and heroin (Geiger et al., 2020).
Due to the antagonist effects of naloxone, its use can precipitate
withdrawal in people with opioid dependence (Spadaro et al.,
2022). Naloxone-precipitated withdrawal can lead to severe my-
algias, diarrhea, vomiting, and anxiety (Spadaro et al., 2022). The
discomfort from naloxone-precipitated withdrawal can increase
patient reluctance to call EMS or lead to patients refusing trans-
port to medical facilities (Geiger et al., 2020). This can result in a
lost chance for medical providers to intervene. While naloxone is
used for acute opioid intoxication, medications such as buprenor-
phine and methadone are used to treat opioid withdrawal and
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opioid use disorder (OUD) itself (Spadaro et al.,, 2022). There is an increasing interest in
the use of buprenorphine in the prehospital setting. The aim of this article will be to re-
view the existing literature on the use of buprenorphine in the prehospital setting. This
article will also review the pharmacology of buprenorphine and the management of opi-
oid withdrawal to contextualize the use of buprenorphine in the prehospital setting. This
article will explain why EMS medical directors should consider developing a prehospital
buprenorphine program.

METHODS

This article is a narrative review of literature on the use of buprenorphine in the prehos-
pital setting. Articles selected for review were based on consensus among the authors
who had expertise in EMS (J.B.), addiction medicine (S.H. and A.S), and medical toxicol-
ogy (A.S). A PubMed search of Prehospital Buprenorphine found 11 articles, of which 7
were excluded for not being relevant as determined by the authors. The remainder of the
articles selected to review were based off the authors content expertise. The authors have
no financial conflicts of interest to disclose.

RESULTS
PHARMACOLOGY OF BUPRENORPHINE

Buprenorphine is a partial mu-opioid receptor agonist with high affinity for the opioid
receptor (Spadaro et al.,, 2022). Through its opioid agonist activity, buprenorphine man-
ages opioid cravings and has some analgesic effects (Herring et al., 2019). As a partial
agonist there is a ceiling effect that it can have on respiratory depression and sedation,
making it an exceedingly safe drug (Spadaro et al., 2022). Because of its high affinity

for the mu-opioid receptor, buprenorphine binds more tightly to the receptor than ag-
onists such as fentanyl and heroin (Spadaro et al., 2022). This high affinity means that
buprenorphine will displace any full agonists present, and therefore patients must be
in withdrawal and abstain from full agonists for a period of time to avoid precipitated
withdrawal when initiating buprenorphine (Spadaro 2022). Similar to naloxone-pre-
cipitated withdrawal, precipitated withdrawal from buprenorphine can be distressing
to patients. Recent guidelines from the Substance Abuse and Mental Health Services
Administration (SAMHSA) recommend waiting 12-24 hours from last opioid use before
starting buprenorphine (SAMHSA, n.d.). Chronic fentanyl use is thought to increase the
risk of precipitated withdrawal (Spadaro et al., 2022). The degree of opioid withdrawal

a patient is experiencing can be quantified using the Clinical Opioid Withdrawal Scale
(COWS). SAMHSA (2023) recommends starting buprenorphine when a patient reaches a
COWS score of at least 13.

Buprenorphine treats the cravings and withdrawal symptoms that patients with OUD
experience when they stop using full agonists (Herring et al., 2019). Use of buprenor-
phine leads to decreased illicit drug use, decreased opioid overdoses, and improved
morbidity and mortality (Herring et al., 2019). Although traditionally used in the outpa-
tient and inpatient settings, initiation of buprenorphine in the emergency department
has been shown to improve retention in treatment (Herring et al., 2019). Buprenorphine
comes in many different formulations, some are combined with naloxone as an abuse
deterrent to prevent intravenous use. Suboxone is the trade name of a commonly used
buprenorphine-naloxone sublingual preparation. For the remainder of this article, we
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will refer to these products as just buprenorphine; though many of the protocols dis-
cussed use the combination products containing buprenorphine-naloxone, the activity of
naloxone is presumed to be limited.

MANAGEMENT OF Orioib WITHDRAWAL

Several U.S. EMS agencies have adopted protocols to administer buprenorphine to pa-
tients who are experiencing opioid withdrawal (Wakeman, 2022; Hern et al., 2022a; Car-
roll et al., 2021). A case series from California reported the use of prehospital buprenor-
phine in three patients (Hern et al.,, 2022a). In this pilot study, EMS providers received a
four-hour training on the use of buprenorphine and measuring of COWS scores (Hern et
al.,, 2022a). If a patient experiencing opioid withdrawal was interested in buprenorphine,
the provider on scene called a medical command physician and, if approved, adminis-
tered 16mg of sublingual buprenorphine. If opioid withdrawal symptoms worsened or
persisted an additional 8mg of buprenorphine could be administered (Hern et al., 2022a).
Of the three cases they reported, two patients had developed withdrawal after receiving
naloxone and one patient had developed withdrawal from opioid abstinence (Hern et al.,
2022a). The authors of this study went on to publish a larger study of their prehospital
buprenorphine program (Hern et al,, 2022b). Patients were administered buprenorphine
if they were in opioid withdrawal with a COWS score greater than 7, the patient was
interested in buprenorphine, and the command physician approved the order (Hern et
al.,, 2022b). All patients were followed up by the California Department of Public Health
and connected to a navigator who could follow patients for clinical outcomes (Hern et al.,
2022b). Of 36 patients that were treated, 17 received naloxone prior to receiving buprenor-
phine and 19 received buprenorphine first (Hern et al., 2022b). Three cases received 8mg
of buprenorphine, 30 cases received 16mg of buprenorphine, and three cases received
24mg of buprenorphine (Hern et al., 2022b). Thirty-one of the 36 cases were ultimately
discharged from the ED, and five cases were admitted to the hospital (Hern et al., 2022b).
Half of the patients were engaged in treatment at seven days, and 14 out of 36 were en-
gaged in treatment at 30 days, similar to retention in treatment in other healthcare set-
tings (Hern et al., 2022b).

Prehospital buprenorphine has also been implemented in several EMS agencies around
the U.S including Camden County in New Jersey, Buncombe County in North Caroli-
na, San Antonio in Texas, and New Haven in Connecticut (Wakeman, 2022; Hern et al.,
2022a; Carroll et al., 2021, Winkler, 2023).

MANAGEMENT OF NALOXONE-PRECIPITATED WITHDRAWAL

In addition to the management of opioid withdrawal that has developed from abstain-
ing from opioid use, buprenorphine can also be used in the prehospital environment to
treat precipitated withdrawal from naloxone after an overdose (Carroll et al., 2021). Nal-
oxone-precipitated withdrawal can lead to refusal of transport to a hospital, with rates
as high as 36% in one system (Carroll et al., 2022). While multifactorial, this high rate of
refusal represents a missed opportunity and could be improved upon by managing pre-
cipitated withdrawal symptoms (Geiger et al., 2022). There are case reports of buprenor-
phine improving the symptoms of precipitated withdrawal in both the prehospital and
hospital environment (Carroll et al., 2021). Due to the long half-life and high affinity of
buprenorphine, it may also protect against re-sedation and repeat overdose in the acute
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setting (Carroll et al., 2022). In a case study of three patients that received prehospital bu-
prenorphine after naloxone-precipitated withdrawal, 16mg-32mg of buprenorphine was
given after naloxone (Carroll et al., 2021). All three patients made it to their first outpa-
tient addiction medicine visit, and two of the three were still engaged in treatment at 30
days (Carroll et al., 2021).

Another study from the same EMS agency based in Camden, New Jersey described a
protocol for ambulances to carry buprenorphine (Carroll et al., 2022). For patients to
receive buprenorphine they had to have a COWS score of at least 5 or a last use of opioid
greater than 72 hours (Carroll et al., 2022). The initial dose of buprenorphine was 16mg,
with an additional 8mg given if withdrawal symptoms persisted (Carroll et al., 2022).
The authors reported that of the 1841 drug overdoses they responded to that required
naloxone during the study period, 1230 patients were treated by an ambulance that
could prescribe buprenorphine, and 611 were treated by an ambulance that could not
(Carroll et al.,, 2022). Patients who received buprenorphine had a 12-fold increase in being
engaged in treatment at 30 days (Carroll et al., 2022). Administering buprenorphine was
associated with an increase in time on scene by nine minutes (Carroll et al., 2022). There
are several limitations to the studies discussed above. These studies occurred in areas of
high prevalence of fentanyl in the opioid supply and may not be generalizable to other
regions. The protocols in these studies utilized a COWS score to determine the state of
withdrawal. EMS agencies that do not see as many patients with OUD may be less accu-
rate in determining a COWS score before initiating buprenorphine, which may also limit
the generalizability of these studies.

LEGAL CONSIDERATIONS

In the U.S,, the Protecting Patients Access to Emergency Medications Act (PPEMA) was
passed in 2017, which explicitly allowed EMS providers to administer controlled sub-
stances (Davis et al., 2021). As part of this act, three criteria must be met by EMS orga-
nizations to provide controlled substances: 1) the EMS organization must be registered
with the DEA, 2) state law must authorize EMS professionals to administer the controlled
substances, and 3) the EMS personnel must act in accordance with either a standing or-
der issued by the EMS organization s medical director or receive a patient-specific verbal
order by the agency s medical director (Davis et al,, 2021). Although previously a DATA-
2000, or X-Waiver , was required for a provider to prescribe buprenorphine, the Main-
streaming Addiction Treatment Act of 2023 eliminated the requirement for the X-Waiv-
er to increase access to buprenorphine (Linas & Linas, 2023). This act also eliminated

the caps on the number of patients to whom a provider can prescribe buprenorphine
(Linas & Linas, 2023). All providers with a DEA license can now prescribe buprenor-
phine. Thus, most EMS personnel in the US should be able to administer buprenorphine
through a standing order or verbal order from a medical command physician.

Regulation of buprenorphine around the world is variable (Carrieri et al., 2006). In France
any physician can prescribe buprenorphine making it widely available. Conversely,

in Italy buprenorphine is distributed from specialized pharmacies. Further, in Russia
buprenorphine is prohibited for the treatment of OUD (Carrieri et al., 2006). Thus, it is
prudent to ensure new EMS protocols are compliant with state and national regulations
prior to implementation (see Figure 1 for an example buprenorphine flowchart).
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Opioid overdose requiring administration of naloxone
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Pregnant "~ | prehospital treatment
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-

Y
Redose with 8mg SL buprenorphine
Max total 24mg

Figure 1. Example flowchart for prehospital Buprenorphine (Carroll, 2021).
CONCLUSIONS

Buprenorphine is a safe and effective medication for opioid use disorder. There is emerg-
ing but limited evidence that buprenorphine can be safely used by EMS personnel to
treat patients experiencing opioid withdrawal, whether precipitated by naloxone ad-
ministration or gradually developed through opioid abstinence. Overall, these studies
demonstrate that administering 8mg-32mg of buprenorphine by prehospital providers
was safe, could reduce symptoms of opioid withdrawal, and increase the rate at which
patients remained engaged in addiction treatment without significantly increasing the
length of time on scene (Carroll et al., 2021; Carroll et al., 2022; Hern et al., 2022a; Hern
et al,, 2022b). Agencies should develop protocols to correctly identify patients in opioid
withdrawal who are appropriate for buprenorphine and connect these patients to ongo-
ing addiction treatment. While there are some regions where EMS agencies have a lot of
experience with administering buprenorphine, it is still an evolving field, but one worth
considering putting into practice now.
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ABSTRACT

Background: Asthma is a significant contributor of respiratory illness throughout
Australia, taking a toll on all genders and age groups. The rural healthcare work-
force is currently undersupplied, and this worsens with the degree of rurality posing
disadvantages in healthcare access. Lower asthma-related mortality rates in metro-
politan cities than other areas of Australia indicate a need to explore the extent of the
impact that residing rurally has on access to emergency healthcare for asthma-relat-
ed emergencies.

Methods: A scoping review of literature was conducted utilising the steps articulated
in Peters et al. (2020) methodological approach. The databases: Cumulative Index

to Nursing and Allied Health Literature (CINAHL), Emcare, Medline and PubMed
were searched using key words. After screening 20 articles were included.

Results: Four main themes emerged including the impact of access to resources; indi-
vidual behaviours and attitudes; education and health literacy; and rural clinician
adherence to guidelines.

Conclusion: Several challenges are associated with living in rural areas which may
impact patients ability to access emergency healthcare during an asthma-related
emergency. Further research is recommended to determine the extent to which these
challenges influence access to emergency healthcare and explore strategies to break
down these barriers to ensure equitable emergency healthcare.

INTRODUCTION

In Australia, asthma is a significant contributor to respiratory ill-
ness amongst all age groups and genders with 2.7 million people
(11% of the population) affected (Australian Institute of Health
and Welfare, 2020). There is a higher incidence in rural areas

as 74.1% of asthmatics reside in regional and remote locations
(Australian Institute of Health and Welfare, 2020). NSW Ministry
of Health statistics (Figure 1) demonstrate there are fewer asth-
ma-related deaths in metropolitan local health districts (LHDs)
than regional LHDs per 100 000 of the population in these ar-
eas indicating there may be limitations to accessing emergency
healthcare outside metropolitan LHDs (NSW Ministry of Health,
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2021) . Whilst there is no agreed universal definition of the term ‘rural” Bennett et al.
(2019) associates rural areas with having smaller populations and land size or a greater
the distance which needs to be travelled to reached the closest metropolitan town. Wor-
ley and Champion (2020) argue Australia has an undersupplied healthcare workforce
worsening with the degree of rurality placing residents of these areas at a disadvantage
when accessing appropriate healthcare. Research into the extent that living in rural loca-
tions impacts patients access to emergency healthcare particularly during an asthma-re-
lated emergency is scarce with limited current Australian based research available on
the topic. This review explores the differences in circumstances between people living
in metropolitan and rural areas in accessing emergency healthcare from an international
perspective during an asthma-related emergency demonstrating the need for further re-
search to be conducted to fully understand the extent and reason for these discrepancies.

/—/-—'/' I
S //—\

0.5

Rate per 100,000 population

2011-2013 2012-2014 2013-2015 2014-2016 2015-2017 2016-2018 2017-2019 2018-2020 2019-2021

. Regional LHDs
. Metropolitan LHDs
All LHDs

Figure 1: Asthma deaths in metropolitan LHDs compared to regional LHDs. (NSW Ministry of Health,
2021).

METHODS

The purpose of this review was to explore the influence of rurality when accessing
emergency healthcare during an asthma-related emergency. To address the phenomena
of interest, papers which focussed on people with asthma needing to access emergency
healthcare in rural/remote/isolated areas were included. To gain a current perspective
of this, papers which were older than 2005 were excluded from the search. This year was
chosen based on age of literature and changing healthcare treatments over time. The
main purpose of this review was to explore the how the element of rurality influences

a difference in circumstances for rural asthmatics experience in accessing emergency
healthcare for an asthma-related emergency. Additionally, other areas of interest includ-
ed identifying any barriers causing resistance to accessing emergency healthcare during
an asthma-related emergency. Sources which had minimal focus on asthma-related
emergencies, or rural/remote/regional or isolated areas were excluded. As there was a
limited amount of relevant literature published in Australia, the context of this study
was extended to include international studies however, papers which were not written
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in English were excluded. This review was inclusive of all genders and cultures. This
scoping review included both qualitative and quantitative studies, however, grey litera-
ture was not included due to the possible risk of bias in documents which were not peer
reviewed and author agreement that sources of this nature would not likely be of great
significance in answering the review questions (Peters et al., 2020).

The search was registered through the OSF register (DOI 10.17605/OSFE.IO/7RV3Y) and
followed the steps articulated in Peters et al. (2020) methodological approach. This scop-
ing review was carried out through a search of electronic databases including the Cu-
mulative Index to Nursing and Allied Health Literature (CINAHL) Emcare, Medline and
PubMed. Key words and synonyms were established, and truncations were applied to
capture variations of key words and phrases. This search strategy and population, con-
cept and context (PCC) was used to be more discriminating in selecting only relevant
material (Peters et al., 2020). The search terms and an example of how this search was
conducted using CINAHL can be seen in Table 1. Inclusion criteria were added to ensure
the articles were relevant and related to the research question (Table 2). After the search,
identified sources were uploaded into Endnote and duplicates were removed. Titles and
abstracts were screened against the inclusion criteria with the full texts of selected sourc-
es assessed.

Search # Search terms Results
S1 asthma or asthma exacerbation or asthma attack or asthma related emergency 49,179
S2 emergency department or emergency room or emergency healthcare or emergency medical services 139,937

paramedic or ems or emergency medical service or prehospital or pre-hospital or ambulance or emer-

3 gency medical technician or emt 77,927
54 rural or remote or isolated or regional or small town
232,021
S5 52 OR S3 57,056
S6 S1 AND S4 AND S5 35
Table 1. Results from initial search of CINAHL.
PCC
element Inclusion Criteria Exclusion Criteria
. Papers focused on patients who have
Popula- Papers focused on patients who have needed to access emergency healthcare
. not accessed emergency healthcare
tion due to an asthma-related emergency.
due to an asthma-related emergency.
To highlight any barriers for rural asthmatics access to emergency healthcare
Concept
for an asthma-related emergency.
Papers which were included had a focus on rural, regional, or isolated envi- Papers which were focused on met-
Context ronments. This context was extended to include international literature due ro politan areas
to the limited amount of Australian based literature published on this topic. P )

Table 2. PCC table (Joanna Briggs Institute, 2022).

Twenty sources were found to fit the criteria and publication ranged from 2005 to 2022.
These sources were analysed to find key themes. The first author initially reviewed the
articles to identify key themes. These were then further reviewed and discussed until
agreement was reached between all authors. The data extracted can be seen in Table 3.
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RESULTS

The results of the search and inclusion process can be found in Figure 2. 20 articles were
selected following the full-text screening drawn from international studies as well as
studies with an Australian focus. A summary of the major findings is provided in Table

3.

Identification of studies via databases and registers ]

Identification

Screening

Records identified from*:
CINAHL (n = 35)
Emcare (n = 11)
Medline (n = 10)
PubMed (n = 101)

Records removed before
screening:
Duplicate records removed
(n=186)

!

Records screened

Records excluded**
(n=72)

(n = 141)

Reports sought for retrieval

(n = 69)

Reports not retrieved
(n=0)

Reports assessed for eligibility
(n=69)

Included

Studies included in review
(n =20)

Reports excluded (n = 49)

e  Minimal focus on asthma
related emergencies /
healthcare

e  Minimal focus on rural / remote /
regional / isolated areas

e Focus was set on the impact of
other factors (i.e., vaccination
status of asthma patients) on
emergency healthcare

Figure 2: Prisma Diagram (Tricco et al., 2018).
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Authors and

Loca- . 4118
year of pub- o Aim Methods Key findings
lication
Queried the IECCS
open application
Fecho, Ahalt Further develop and apply programming
i’ ’ . Integrated Clinical and Envi- interface focusing on . S
Appold, United . . Asthma patients residing in rural areas were more
ronmental Exposure Service 2 primary outcomes . .
Arunachalam, | States of . X likely to have one or more hospital or emergency de-
. . (ICEES) as a tool to explore associated with .. .
Pfaff, Stillwell, | America - . partment visits than urban residents.
etal.. (2022) clinical and environmental asthma exacerba-
” data, focusing on asthma. tions. Asthma cohort
consisted of 157,410
patients.
Rural residents typically have worse health outcomes
Characterise asthma indicators and access to healthcare than urban areas. These resi-
g?f’]i;iza(; United and explore variations in emer- | National health in- dents also must travel longer distances and live in areas
Hur;*lmelman, states of gency healthcare and asthma terview survey data | with hospital closures.
& Malilay (20,21) America | exacerbations by geographical | analysis. emergency department visits for asthma were higher
area. in urban areas however asthma mortality rates were
higher in non-urban areas.
Utilised the Rational
. Agent Access Model | Average travel time to definitive care during an asthma
United Assess emergency healthcare . - .
R . (RAAM) to assess exacerbation was 50-61 minutes. Imperial County had
Juturu (2021) States of access in the Salton Sea region X .
. . travel times and high asthma prevalence and a lack of resources to man-
America. | of Imperial County. o
access to emergency | age and treat complications of asthma.
healthcare.
Locke, Thomas, Retrospective review
Woo, Nguyen, United Explore the impact of telehealth | of rural participants | Participants showed improved inhaler technique
guy! p p p p p p q
Tamanaha, States of | visits on inhaler technique and | in a video telehealth | during the first session and 94% (n=74) participant
Press, et America | measure patient satisfaction. inhaler training satisfaction was recorded.
al.,.(2019) program.
Fishe Finla United Describe the effects of region- Paediatric asthma care was concentrated in urban cen-
Palm,er & Y States of alisation of paediatric inpatient | State-wide cross-sec- | tres. This resulted in rural EMS crews having to travel
Hendr / 2019) America asthma care on EMS operations | tional EMS study. long distances to admitting facilities for Florida’s paedi-
y for regional agencies. atric population experiencing asthma exacerbations.
Bian, Cristaldi, . Deter'rm.ne if there is an Analysis of South Nil associations were found between the program
Summer, Su, United association between school- . L. ..
Carolina Medicaid and emergency department visits however, the study
Marsden, States of | based telehealth programs and . .
X . ... .| claims from July 2018 | concluded that telehealth with a focus on asthma may
Mauldin, etal.,. | America | emergency department visits in - ",
- - Feb 2019. be beneficial to rural communities.
(2019) South Carolina.
Braithwaite, . .
Hibbert, Jaffe, Establish t he quality of hgalth- Multistage stratified e
. . care provided to Australian . . Showed an underutilisation of asthma management
White, Cowell, Australia . . . sample with medical A i K .
) children in inpatient and . strategies specifically regarding written asthma plans.
Harris, et al.,. R record review.
2018) ambulatory care settings.
Asthma education was associated with reduced
Agusala, United absences from school, and less frequent emergency
Vij, Agusala, Explore the impact of asthma . department visits and hospitalisations. Education was
; States of S Prospective study. . .
Dasari, & Kola America education in rural Texas. also associated with better symptom management and
(2018) confidence in understanding triggers and signs and
symptoms.
No evidence suggested whether telemonitoring with
Kew & Cates United Assess the efficacy and safety Identified trials from | feedback from a healthcare professional impacted the
(2016) Kinedom of telemonitoring asthma at the Cochrane airways | occurrence of exacerbations however, it suggested this
8 home. review group. approach may help to resolve some inequalities in
healthcare associated with residing rurally.
. . Explore attitudes of paramed- . . .
Shaw & Siri- United . 3 focus groups inter- | Little research has been conducted into ambulance
. ics about the management of . PRI . s
wardena (2016) | Kingdom . views. clinician’s adherence to national asthma guidelines.
asthma prehospitally.
Asthma is one of the 3 most common reasons for
Determine ‘rush hours” and patients to seek emergency healthcare in these regional
identify trends of calls for the . areas. Further education was recommended for both
Kassean & . . . Evaluation research - . .
. Mauritius | emergency medical assistance staff (to keep up with demand) and for patients in these
Poordil (2011) . i framework. I .
service of Mauritius (East areas, along with improvement of emergency medical
Africa). units to allow a better distribution in the regional
locations.
Larson, Ward, Trial the outcomes of asthma Structured GP based education sessions were believed
Ross, Whyatt, Australia patients when given an educa- | Prospective cohort to be an effective preventative healthcare program
Weatherston & tion session and asthma action | study. having the potential to reduce unscheduled utilisation
Landau (2010) plan. of health services.

Table 3. Literature review findings.
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Authors and

ma health promotion.

Loca- . S
year of pub- . Aim Methods Key findings
lication
. Patients who had a follow up visit after their initial
Investigate and compare the . .
L emergency department presentation were less likely
. rates of follow up visits after s
. . United . to re-present to the emergency department within the
Withy & Davis emergency department visits . . .
States of . Retrospective review. | month however, rural adults were less likely to have a
(2008) R for asthma exacerbations be- . .
America . follow up than urban residents. There was no signif-
tween rural and urban patients . . . . sy .
. - icant difference in follow ups for children residing in
in Hawaii. .
rural and urban locations.
United Children experiencing more severe asthma had higher
Horner (2008) States of Identify factors impacting asth- Exploratory analysis. | FateS of school absences and hospitalisations. Families
America | ™ morbidity in rural children. P y Y815 1 who had difficulty accessing care had higher rates of
hospitalisations and emergency department visits
Issues such as underestimation of the severity of asth-
ma and delays in seeking paramedic assistance were
Bovd & Archer Investigate barriers to optimal found to be modifiable with education. This education
(20}67) Australia | emergency healthcare in rural | Needs analysis. program was found to have high user satisfaction and
Australia. resulted in several participants stating they would be
more likely to utilise ambulance services due to this
education package.
Determme 1f‘an evidence-based Evidence-based implementation had a significant
implementation strategy can . . .
Doherty, Jones, . . . impact on the improvement in several areas of asthma
) . lead to the implementation of Pre and post inter- .
Davis, Ryan & | Australia L . . management in the rural emergency department. These
successful guidelines for adult | vention trial. . . o X
Treeve (2007) . improvements were also maintained during a 12 month
asthma management in a large
follow up.
rural emergency department.
Determine if evidence-based
Doherty, Jones, implementation can lead to Evidence-based intervention was shown to improve
Stevens, Davis, Australia improved compliance with Pre and post inter- compliance in several asthma management guidelines
Ryan, & Treeve asthma management guide- vention trial. in paediatric patients. These results were also main-
(2007) lines for children in a large tained at a 12 month follow up.
rural emergency department.
Van der Merwe, L. . . . . .
De Klerk Kidd Distinguish risk factors for Rural residence may increase the risk of severe/
o ’ | South severe/life threatening asthma life threatening asthma as well as decrease access to
Bardin & Van . - . e Case control study. - . .
Schalkwyk Africa in developing communities in specialised care having negative effects on asthma
(2006) / South Africa. outcomes.
Butz, Pham, Determine the effectiveness of Interactive asthma education intervention was associat-
Lewis, Lewis, United an asthma educational inter- Randomised clinical | ed with increased knowledge and decreased symptom
Hill, Walker, et | States vention on improving quality trial. reports in rural children and overall improved asthma
al.,. (2005) of life of rural families. knowledge in both parents and children.
Morgans, Ar- Explore the perceptions of the Rural perceptions of asthma acted as barriers to access-
chergWafker & | Australia role of health services in acute | Community based ing emergency healthcare effectively. These misconcep-
Thu;na (2005) asthma management and asth- | focus groups. tions were concerning in rural areas where distance has

a significant effect on response times.

Table 3 (continued). Literature review findings.

The key themes identified in the literature were the impacts of a lack of access to resourc-
es; individual behaviours and attitudes; education and health literacy; and rural clinician

compliance with guidelines. These factors had an impact on how rural asthmatics were
able to access and receive emergency care in an asthma-related emergency.

Access To RESOURCES

A lack of access to resources due to challenges associated with geographical location can
act as a barrier to accessing rural emergency care for asthma-related emergencies. This
is highlighted by Van der Merwe et al. (2006) whose South African study concluded that
rural residence may increase the risk of poor asthma outcomes. This is complimented by
Kassean and Poordil (2011) another African study that recommended there needs to be
improved emergency medical units to provide a better distribution of services across re-
gional locations that have a higher number of asthma call outs. Furthermore, Fishe et al.
(2019) analysed the effects of regionalisation on rural paediatric asthma patients in Flor-
ida and identified that paediatric asthma care was focused on urban specialty centres.
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This resulted in Emergency Medical Services (EMS) having to travel longer distances to
admitting facilities for the rural paediatric asthma population leading to more complex
decisions being made, with the longer transport times also impacting EMS availability
(Fishe et al., 2019). More recently, Fecho et al. (2022) explored factors which influenced
asthma exacerbations in the United States. Their findings demonstrated patients residing
in rural areas had higher annual emergency department (ED) presentations or inpa-
tient visits for respiratory issues than those in urban areas. They also noted that asthma
exacerbations were more significantly associated with rural residents and those who had
exposure to relatively high levels of particulate matter 2.5 microns or less in width or
ozone (Fecho et al., 2022).

Horner (2008) highlights asthma morbidity in rural school-aged children and indicated

a higher rate of hospitalisations and ED visits in families who have difficulty access-

ing care emphasising the effects that geographical location can have on asthma-related
health outcomes. Similarly, Pate et al. (2021) indicated that those who lived rurally had
poorer health outcomes than those in urban areas and associated this with reduced
access to healthcare, living in locations which had a higher prevalence of hospital clo-
sures, shortages in the healthcare workforce and increased distances to travel to receive
emergency healthcare. This study which characterised asthma indicators throughout

the United States found that adults had a higher number of ED visits in urban than rural
areas although asthma-related mortality rates were higher in rural areas. Pate et al. (2021)
speculated that ED visits may be lower in rural areas due to the difficulty accessing
emergency healthcare. Meanwhile, Juturu (2021) investigated the impact of living rurally
and having reduced access to health resources on asthmatics in the Salton Sea region of
Imperial County (California, USA) where the average road travel time to medical atten-
tion was 50-61 mins. This area had a high asthma prevalence and lacked the resources to
be able to manage asthma-related illness (Juturu, 2021). These studies suggest that diffi-
culty accessing emergency healthcare may be preventing asthmatics in rural areas from
receiving equitable healthcare during an exacerbation.

Telehealth has been mentioned throughout the literature as a tool to address barriers
associated with accessing healthcare in rural areas. Kew and Cates (2016) assessed the
efficacy and safety of home telemonitoring by a healthcare professional. They conclud-
ed that they were unable to find any clear evidence suggesting whether telemonitoring
had an influence on the prevalence of exacerbations/ED presentations, however they did
suggest that home telemonitoring may reduce inequalities in healthcare for those in rural
areas by improving access to specialist services. Further evidence was provided by Bian
et al. (2019) who examined the association of school-based telehealth programs with ED
visits in South Carolina. Whilst there was no statistical association of this program with
ED visits, they noted the potential health benefits that telehealth can provide to rural and
medically underserved communities for paediatric diseases such as asthma. Meanwhile,
Locke et al. (2019) reviewed the use of telehealth to improve medication compliance and
inhaler technique in rural asthmatics and noticed an improvement in inhaler technique
during the first session. However, whilst there was improvement in inhaler usage and
high satisfaction with the program, there was no significant difference in asthma-related
hospitalisations pre and post the telehealth training (Locke et al., 2019).

Overall, the literature indicates that a lack of access to resources for reasons such as geo-
graphical location can have a significant influence on the treatment and time taken to re-
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ceive definitive care in patients experiencing asthma exacerbations. Fishe et al. (2019) and
Van der Merwe et al. (2006) recommended further research on the impact of these factors
on asthma care and a focus on reversible risk factors to reduce the effect that location
has on negative asthma outcomes. The literature implies that the utilisation of telehealth
services in rural areas may provide benefit to management of asthma in rural areas by
making it easier to access asthma education and General Practitioner (GP) consultations.
However, it does not provide a solution to the issue of difficulty accessing emergency
healthcare in an asthma-related emergency. Juturu (2021) highlighted there was a need to
collect and assess data on acuity levels of asthma-related emergencies to determine what
emergency services were needed in rural areas.

INDIVIDUAL BEHAVIOURS AND ATTITUDES

Individual behaviours and attitudes were also seen to influence access to emergency
healthcare for asthma exacerbations in rural areas. Results from focus groups carried out
by Morgans et al. (2005) involving rural asthma patients in Victoria, Australia showed
that patients were less likely to seek emergency healthcare via an ambulance service due
to underestimating the severity of their asthma, thinking it was not a ‘real’ emergency,
response time delays and the attitude that they could get themselves to hospital more
quickly. However, this attitude did not account for the lifesaving treatment which can be
implemented enroute to hospital resulting in patient improvement before reaching the
ED. Furthermore, Morgans et al. (2005) also conducted a patient care record audit which
clearly displayed that paramedic intervention for asthma was appropriate and led to
immediate respiratory improvement highlighting gaps in the health literacy of the par-
ticipants in their study.

Similarly, Withy and Davis (2008) looked into the rate of GP follow up visits after ED
presentations for asthma in Hawaii. The data showed that an in-office follow up with a
GP decreased the likelihood of another ED presentation within the same month by 10%.
When comparing rural and urban areas it was found that rural adults were less likely
to have a follow up visit however, there was no significant difference in follow up visits
between rural and urban paediatric asthma patients. This indicates that rural adults are
less likely to engage in follow up visits for themselves than for their children indicating
some attitudinal issues acting as a barrier to receiving follow up healthcare ultimately
highlighting how attitudes can be a barrier which hinders access to healthcare in rural
areas.

Both studies highlight specific attitudes and behaviours which impact on the access to
emergency healthcare for asthma exacerbations in rural environments. This can lead to
suboptimal resource utilisation including the underutilisation of ambulances and de-
lays in accessing these resources resulting in negative asthma outcomes (Morgans et al.,
2005). Morgans et al. (2005) suggested the need for further public education campaigns to
improve health literacy regarding the utilisation of ambulance services for treatment and
transport to ED for asthma exacerbations in rural areas.

EbpucaTioN AND HEALTH LITERACY

Another common theme in the literature was substandard levels of health education
in rural and remote areas. Authors such as Boyd and Archer (2007) and Morgans et al.
(2005) have uncovered gaps in health literacy which impacted on access to emergency
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healthcare. Morgans et al. (2005) reported an educational barrier in asthmatics in rural
Victoria around accessing emergency healthcare for asthma exacerbations. A misunder-
standing of paramedic roles was highlighted in addition to not knowing when it was
appropriate to call for an ambulance. Morgans et al. (2005) also found that these educa-
tion gaps were evident in both patients and medical professionals which was significant-
ly concerning when looking into the quality of access to emergency healthcare in these
areas. Similarly, Boyd and Archer (2007) found that despite data showing paramedic
intervention can improve asthma outcomes in rural Victoria, the utilisation of ambulance
services for asthma was suboptimal and there was an underestimation of the severity

of asthma resulting in delays seeking paramedic assistance. To address this, Boyd and
Archer (2007) developed an asthma education strategy targeting both health profession-
als and their patients. They utilised a multimedia education package which was shown
to have high levels of user satisfaction with 64% of participants stating they were more
likely to call for an ambulance in an asthma-related health emergency as a result of the
education package (Boyd & Archer, 2007).

Furthermore, this support for asthma-related education programs is found in literature
throughout the world. In 2005, Butz et al. (2005) investigated the effectiveness of asth-
ma education in rural families on improvement of self-efficacy in asthma management,
quality of life and asthma knowledge. Although these interventions did not improve
quality of life, they did improve participants” asthma knowledge and self-efficacy in
children but not adults. In another study, Larson et al. (2010) revealed that structured
asthma education delivered in GP practices was an effective way of preventing asthma
exacerbations and improving asthma management. This was achieved by delivering
educational sessions which covered the pathophysiology of asthma, signs and symp-
toms, triggers, correct use and administration of medications and the development of

an asthma action plan. The findings of this study showed an increase of preventer med-
ication use and use of a spacer, perception of improved quality of life and a decrease in
unscheduled GP appointments for exacerbations. The data from this study also indicated
that the educational sessions and asthma action plans may have reduced the number of
asthma-related hospital presentations (Larson et al., 2010). More recently, Agusala et al.
(2018) investigated the impact of asthma education for paediatrics in rural Texas and not-
ed asthma education reduced hospitalisations, ED visits and school absences. Through
educating both parents and children it was reported there was an increase in confidence
in asthma management, and a better understanding of signs, symptoms, and triggers.
Meanwhile, Braithwaite et al. (2018) examined the quality of healthcare for Australian
children including those in rural areas and identified written asthma management plans
as a significant tool in improving asthma management, resulting in fewer school absenc-
es and better relationships with health services. However, Braithwaite et al. (2018) also
acknowledged that whilst 92% of children discharged from hospital following an asthma
exacerbation were given an asthma action plan, only 47% of children prescribed an asth-
ma preventer were provided with an asthma action plan.

Overall, the literature revealed that maintaining the standard of education and health
literacy is vital in emergency asthma management to prevent the underestimation of the
severity of the disease and suboptimal use of both self-administered medications and
emergency healthcare access (Boyd & Archer, 2007; Larson et al., 2010; Morgans et al.,
2005). It is imperative that education is provided in rural areas so that asthmatics have a
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good level of health literacy allowing them to make informed decisions regarding their
emergency asthma management. This along with comprehensive asthma action plans
has the potential to decrease negative asthma outcomes in rural populations (Braithwaite
et al., 2018).

RuraL CLINICIAN COMPLIANCE WITH GUIDELINES

Rural clinicians” compliance with guidelines was also found to be of relevance when ex-
amining emergency healthcare access for asthma exacerbations in rural areas. Doherty,
Jones, Davis, et al. (2007) and Doherty, Jones, Stevens, et al. (2007) both evaluated the
influence of implementing evidence-based interventions in improving the management
of rural asthma exacerbations in adults and paediatrics in a large rural Australian ED.
These studies initially found a low rate of compliance with current asthma guidelines
followed by a significant improvement in the management of asthma exacerbations
through the utilisation of evidence-based interventions. Important interventions includ-
ed improved compliance with guidelines with seven main clinical indicators identified
as significant, including pharmacological treatments, correct administration of drugs,
documentation, and asthma management plans all of which were maintained after a
twelve month follow up. (Doherty, Jones, Davis, et al., 2007; Doherty, Jones, Stevens, et
al.,, 2007). To support this Shaw and Siriwardena (2014) explored attitudes and percep-
tions of regional paramedics about their prehospital treatment of asthma exacerbations
to evaluate guideline adherence in the United Kingdom. They found limited research
into prehospital adherence to guidelines and identified five themes including the rele-
vance of the guidelines to the prehospital environment, barriers to assessment, conflicts
in expectations of patients and clinicians, complexity of processes and equipment as
well as opportunities for education. Overall, these studies highlight the importance of
evidence-based practice in the management of asthma exacerbations. Furthermore, these
studies uncovered shortfalls in the compliance with asthma guidelines. It is vital that is-
sues with compliance are kept to a minimum in rural areas to ensure they are not acting
as a barrier to accessing evidence-based emergency healthcare for asthma exacerbations
in an environment where there are already several obstacles which may need to be over-
come just to get to the clinician’s doorstep.

DISCUSSION

The aim of this scoping review was to explore the impact that residing in rural areas has
on accessing emergency healthcare for an asthma-related emergency. This review has
identified access to resources; individual behaviours and attitudes; education and health
literacy; as well as rural clinician compliance with guidelines as factors influencing asth-
matic’s access to emergency healthcare during asthma-related emergencies.

Access to resources was found to affect access to emergency healthcare and a significant
part of that was due to the geographical environment specific to rural areas. Aftyka et
al. (2014) and Wilde (2013) concurred, describing how issues associated with the longer
distances, obscure landmarks and hostile terrains which need to be traversed in order to
reach patients in rural areas impacted on response times, affecting mortality rates and
hospital admission rates. Other obstacles, such as labelling of landmarks, muddy roads
and poor radio and phone reception can further impact response times increasing the
likelihood of requiring clinical interventions on scene to stabilise patients in rural areas
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rather than common load and go tactics associated with more urban areas (Aftyka et al.,
2014). Limited resources in rural areas are also discussed in Bourke et al. (2004) includ-
ing workforce shortages which have led to poorer access to healthcare for rural popula-
tions. This makes services more difficult to access resulting in longer travel times and
greater financial stressors. Similarly, Piggott et al. (2021) highlighted that the availability
of dental services was limited in areas with low population density. Consequently, this
resulted in infrequent visits from dental clinicians to rural areas acting as a barrier for
rural residents to receive dental care due to a lack of access to resources. Situations like
this can lead to alternative methods of assessment and management such as telehealth
which has been successfully implemented for the detection of skin cancers in rural areas
(Adelson & Eckert, 2020). A study in Greenland reported the effective use of telehealth
in accurately diagnosing patients with respiratory conditions in remote areas allowing
early emergency treatment to be initiated whilst retrieval was arranged implying that
telehealth may be appropriate for the emergency management of asthma in remote areas.
Health services with limited resources should work together to increase the availability

of emergency healthcare in rural areas, reducing inequalities in access (Penninga et al.,
2020).

Individual behaviours and attitudes can shape how and when people choose to access
emergency healthcare. As a response to limited healthcare in rural areas, patients are
creating their own self-management strategies to control their asthma and have been
known to call friends, neighbours or even their local doctor before deciding to call for
an ambulance during an asthma-related emergency (Cvetkovski et al., 2009; Morgans &
Archer, 2005). However, whilst Cvetkovski et al. (2009) saw self-management strategies as
an alternative to decrease the need to access emergency healthcare, Fennell et al. (2018)
articulated self-reliance and control as an attitudinal barrier in accessing healthcare in
rural South Australia for a mental health concern. This poses the question of whether
self-management strategies are beneficial or cause further barriers to accessing essential
care in potentially life-threatening situations.

Additionally, levels of education and health literacy can demonstrate gaps in knowledge
which can limit access to emergency healthcare in rural areas. This is further portrayed
through Franks et al. (2005) a rural pharmacy study that concluded reliever medications
were over utilised while preventer medications were underutilised demonstrating poor
knowledge of asthma medications by the rural participants. This highlighted a need for
modification of the provision of education and health literacy by recognising that pa-
tients needed further education to develop a fuller understanding of their medications
and improve asthma outcomes (Franks et al., 2005).

Finally, a healthcare system that is up to date with evidence-based guidelines and
demonstrates adherence to these guidelines is significant when accessing rural emergen-
cy healthcare. Adams et al. (2019) emphasises that keeping up with education is an issue
for paramedics and nurses who work in remote industrial roles with a broad scope of
practice where some skills are rarely used. This sense of professional isolation inhibits
further access to education and professional development opportunities foreshadow-

ing a need for more education to alleviate stress related to professional isolation and

to support practice needs. This is reiterated by Cvetkovski et al. (2009) whose findings
shared the perceptions of rural pharmacists that the restricted availability of profession-
al development opportunities were limiting their provision of asthma management in
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rural areas. Furthermore, O'Meara et al. (2012) identified trends in how rural paramedic
practice was evolving with paramedics becoming first line primary healthcare providers
in small rural communities highlighting the need for an expansion of rural paramedics
scope to be able to comply with the needs of both emergency and primary health of rural
communities. Spencer-Goodsir et al. (2022) summed this up, highlighting the opportuni-
ties for paramedics in rural areas to be used to tackle identified gaps in healthcare how-
ever noted the importance of further professional development to support the clinicians
working in these extended roles.

LIMITATIONS

A limitation of this study is that only articles published in English were considered.
Whilst this may have resulted in some potential sources not being identified, the pur-
pose of this study was to investigate the factors impacting decision-making of asthma
patients accessing emergency healthcare in Australia so non-English publications would
not have been relevant to this context. Articles published in other countries were taken
into consideration due to the limited research on this topic carried out in Australia. Fi-
nally, the research from the Australian context is dated indicating a need for more con-
temporary research to ensure any recent changes to the service structure or delivery of
rural healthcare have been accounted for.

CONCLUSION

Through the literature identified in this scoping review, it was established that there are
several influences/barriers associated with living in rural areas that may impact patients
ability to access emergency healthcare during an asthma-related emergency all of which
are interconnected. This was shown through environmental concerns and decreased
access to resources creating barriers to accessing emergency healthcare. Additionally,
individual behaviours and attitudes, alongside education and health literacy and rural
clinician compliance to guidelines were also seen to be influences which may impact the
ability to access emergency healthcare in the rural environment during an asthma-relat-
ed emergency. Due to these discrepancies in environmental concerns, access to resourc-
es, individual perceptions and rural clinical compliance, further research is recommend-
ed to establish the current extent to which these obstacles are influencing rural patients
health outcomes and to explore solutions to support the delivery of equitable emergency
healthcare in these locations.
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ABSTRACT

This is a case study that discusses the application of empirical treatment of symp-
tomatic Helicobacter pylori (H. pylori) in a remote clinical setting with no access to
primary or secondary diagnostic testing. The prevalence of H. pylori remains glob-
ally high, with an estimated 50% of the world’s population believed to be infected.
Despite the continually high incident rates of infection, 90% of those infected remain
asymptomatic. H. pylori is a gram-negative, microaerophilic bacteria, mostly found in
the stomachs of affected individuals, that causes inflammation and ulceration. De-
finitive routes of transmission and subsequent infection are still debated. The most
likely mechanism of transmission is thought to be intrafamilial; this encapsulates
fecal-oral, gastric-oral, oral-oral, and sexual vectors. Contaminated foods and water
sources are also highly likely mechanisms of transmission. Therefore, developing
countries with poor sanitation, potentially contaminated water sources, and regions
with socio-economic hardship experience increased symptomatic cases of H. pylori.

INTRODUCTION

The case study pertains to a member of a security team operat-
ing in the Middle East. The patient initially presented to the role
1 medical facility (primary healthcare) complaining of a two-day
history of worsening abdominal discomfort. Symptoms were not
alleviated with the over-the-counter (OTC) medication Gaviscon
(Sodium Alginate & Potassium Bicarbonate).

The patient reported previous episodes over several weeks prior.
The patient has been self-managed and had initially responded
to OTC medications.

The patient was part of a four-man armed security team em-
ployed over a range of tasks across the area of operations. The
pertinent social background for this case is the patient living in
close quarters with all other security personnel, sharing ablu-
tions and gym facilities, and a single common dining facility.
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The main water source is bottled local mineral water with locally sourced food that is
prepared on-site. The patient partakes in a daily intense physical routine with various
natural dietary supplements to support training.

As is common across these roles, the majority of personnel are military veterans who
have spent significant amounts of time operating in the Middle East and other undevel-
oped countries.

PATIENT INFORMATION

The presenting patient is a 40-year-old male who is normally fit and well with exception-
al fitness. There is no reported or documented chronic illness and no ongoing prescribed
medications. The patient has a documented allergy to penicillin.

The patient initially presented with abdominal discomfort that he described as a burn-
ing sensation—also complaining of acid reflux that was not responding to OTC medica-
tions.

The patient takes regular dietary supplements including creatine, protein supplements,
thermogenic supplements to further support fat loss, and multi-vitamins. All supple-
ments support additional fat loss and muscle growth.

CLINICAL FINDINGS
PriMARY CLINIC ATTENDANCE

The patient attended with worsening intermittent abdominal pain that was described as
burning with epigastric cramps and worsening dyspepsia with nausea. The patient de-
nied vomiting. No change in bowel habits and denied any episodes of diarrhea. He also
reported a slight reduction in appetite.

AssesSMENT FINDINGS & THERAPEUTIC INTERVENTION:

Vital signs/observations all within normal range. Abdomen: No abnormalities present.
Normal in appearance with no distension or bruising. On palpation, the abdomen was
soft and non-tender—no palpable masses. No pain or discomfort was elicited. There was
no flank, groin, chest, or back pain. Normal bowel sounds were heard.

The patient was prescribed and advised:

* 10mg Hyoscine butylbromide (Buscopan) orat TDS.

¢ 20mg Omperzaole oral OD. (View to increase to 40mg daily if no effect.)

* Maintain fluid intake.

* Stop all dietary supplements, including thermogenics.

* Advice was given if symptoms worsened and for clinical review in seven
days.

SECONDARY CLINIC ATTENDANCE:

Five days after the patient’s primary visit, the patient reported to the role 1 facility with
an exacerbation of the symptoms described in the primary attendance. On this occasion
the pain was described as epigastric pain that scored 10/10 and was radiating into the
left and right flank and chest/xiphoid process.
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The patient complained of worsening and constant dyspepsia and feeling bloated. On
this occasion, he had been experiencing symptoms constantly for five hours with a small
amount of food intake due to bloating and nausea.

Assessment Findings and Therapeutic Intervention:

* Vital signs/observations:
* Pain 10/10, reducing slightly to 8/10 during assessment and with treat-
ment.
ECG: Unremarkable
Urine: NAD
Apyretic
BP: Normal range
Sp0O2: 100%
HR: 87 radial and regular at rest.
e Abdomen appeared normal in appearance with no distension or bruising.
* Epigastric Pain + on palpation, all other regions NAD. Neg palpable masses.
Some relief when lying supine.
* The patient was prescribed and advised:
e Paracetamol, 1 g, IV Stat.
e Metronizadole, 500 mg, IV
* Omeprazole, 40 mg, BID (TTO 14 days)

Clarithromyocin, 500 mg, BID (TTO 14 days)
Metronizadole, 500 mg, TDD (TTO 14 Days)
* The patient was given 48hrs of light duties, worsening advice, and 24hr fol-
low-up. The patient was advised to return if symptoms worsen before review.

TIMEFRAMES

The patient experienced gastrointestinal symptoms for several months, leading up to the
need for empirical treatment. The first consultation occurred following exacerbation of
symptoms for one week. A follow-up was planned seven days post initial treatment.

The patient represented with worsening of symptoms five days post initial consultation.
Follow-ups planned for 12hrs, 24hrs, seven days, and 14-day post treatment. He required
an eradication test upon return to his home country.

The 24hr, seven, and 14 day follow-ups indicated that treatment was effective due to a
reduction in symptoms and the patient feeling he had returned to normal.

DIAGNOSTIC ASSESSMENT

Despite best practice guidelines (NICE, 2014) being available and providing clarity, the
required and suggested testing was not possible in the region where the patient was
operating, and eradication follow-up testing was also not available. Therefore, diagnostic
assessment relied on patient history, thorough questioning, and clinical examination.

THERAPEUTIC INTERVENTION

International and national level guidance (NICE, 2014) can vary slightly with regard to
methods of detection and re-testing for eradication post-treatment. The generally accept-
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ed method for testing is the Urea Breath Test (UBT), with a sensitivity of 0.80-0.95 and a
sensitivity of 0.90-0.96 (Larrson et al., 2022).

In comparison, a focused physical examination with patient history yields a sensitivity
and specificity of 0.25 and 0.92, respectively (Larsson et al., 2022). Thus demonstrating
the difficulty in providing an accurate diagnosis in a setting where diagnostic equip-
ment and laboratory analysis is sparse or unavailable (Osterwalder et al., 2023).

The lack of diagnostic resources and hospital-based care (Role 2) made definitive diagno-
sis for this patient impossible. Therefore, considering the patent’s presenting complaint,
history, physical assessment findings, and significant social history regarding living
conditions and being exposed to potentially multiple vectors for infection (Hooi et al.,
2017). In addition, considering operating in a developing region with multiple sources of
transmission and prolonged employment in developing regions is an additional compo-
nent to considering symptomatic H. pylori as a diagnosis (Aziz et al., 2013). Therefore, the
decision was made to instigate empirical treatment for symptomatic H. pylori infection.

In order to monitor the effectiveness of treatment for this patent, follow-ups were in-
creased to daily for the first seven days with a view to amending treatment if required,
which included second-line medications. Consideration of the patient’s penicillin allergy
and the limited medications available to the role one medics is a factor in further plan-
ning.

If the patient saw minimal improvement or a plateau in symptoms and a secondary drug
regime would be actioned, again with no testing available, this would be a case of empir-
ical treatment. Medications planned (NICE, 2014):

PPI (Omeprazole)
Bismuth
Metronidazdole
Tetracycline

If no improvement was seen or the condition worsened, a decision would have to be
made to undertake medical evacuation to a location capable of greater diagnostics and
treatment.

Minimal current evi-

. 0
dence exists to support Trial RD (QSA CI)
empirical treatment Bytzer 1994 +: 0.0008 (-0.0718, 0.0734)
of suspected H. pylori. i
Bytzer et al. (as cited by~ Delaney 1999 = 0.0456 (-0.0628, 0.1509)
NICE, 2014) found no !
statistical difference in Duggan 1939 = 0.0542 (-0.0598, 0.161)
the reduction of symp- . : 3
toms 52 weeks follow-up Lewin 1999 : - 01366 (0.024, 0.2879)
post care. There was no Overall _% 0.0347 (-0.0153, 0.0846
documented difference o8 . : : : | : )
in treatment or strategy -0 0 01 0.2 0.3 0.3
failure. Favors empirical treatment Favors endoscopy

— —_—

Figure 1. Empirical treatment versus endoscopy (NICE, 2014).
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FoLLow-ur & OUTCOMES

* 12hr follow-up: The patient stated that the ‘burning’ sensation had improved
but was still present.

* 24hr follow-up: The patient was feeling well and noticed an improved ap-
petite. There was no recurrence of pain, and minimal episodes of reflux—re-
turned to normal working duty.

* 1-7 day follow-up: The patient was well with no reported symptoms, and
minimal dyspepsia post food by day seven.

* 14 day follow-up: The patient was asymptomatic with no reported dyspepsia
or pain, and their appetite returned to normal.

The patient was advised to attend an appointment with his primary care provider upon
returning home. In keeping with best practice guidance he should undertake investiga-

tions to ensure the irradiation of H. pylori bacteria or to direct further treatment as need-
ed.

DISCUSSION

According to recent studies, patients experiencing ‘abdominal pain” are the 5th most
frequent presentation to the Emergency Department (ED) and account for 3.6% of EMS
calls. Of these, 6% required direct hospital admission and those discharged on scene un-
der self-care (12%), and 16% presented to the ED or EMS service as representation within
96 hours (Larsson et al., 2022).

The above indicates that pre-hospital assessment of the patient presenting with abdomi-
nal pain can be difficult with regard to both assessment and determining a clear differ-
ential diagnosis (Larsson et al., 2022).

Current pedagogy relating to abdominal assessment varies between both educational in-
stitutions and levels of clinical training. This is further compounded by the individual’s
clinical exposure and field of work (Mansour et al., 2019). Recent studies considering the
presentation of abdominal pain (AP) revealed that the most common differential diagno-
ses in patients under 65 years of age are gastroenteritis (15%), non-specific AP (14%), and
urolithiasis (6%). The same study recognized that patients presenting with AP received
more than 150 diagnoses (Osterwalder et al., 2023). This again highlights the complexity
of assessing and providing a reliable differential diagnosis.

In relation to the accepted ‘common diagnosis” for AP, clinicians operating in remote
locations with limited access to diagnostic testing should consider alternative causes—
extra-abdominal causes or “off-hour” presentations—during the course of their clinical
patient interactions (Osterwalder et al., 2023).

Clinical providers and support services should consider the need for a defined, struc-
tured, and circulated abdominal assessment guidance in developed systems and by
those providing off-site remote medical care. These should consider extra-abdominal
presentations (Larsson et al., 2022; Osterwalder et al., 2023; Innes et al., 2018).

Additional factors also need to be considered about the working environment and social
background of the patients. These include, but are not limited to, dietary supplements
that can cause gastrointestinal agitation, increased incidents of potential contamination
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of food and water sources, close living circumstances, and prolonged periods of work in
under-developed regions (Hooi et al., 2017, Malfertheiner et al., 2023).

Previous to the primary and secondary encounter with the patient, a single consultation
was found in the patient’s medical record approximately eight months previously, and
the patient was diagnosed with acute dyspepsia.

It is important to note that the dyspepsia is a term used to encompass symptoms such
as upper abdominal pain or discomfort, heartburn, acid reflux, nausea and/or vomiting.
It is not a diagnosis. In addition, dyspepsia is further defined by the above symptoms
being present for a period of four weeks or more (NICE, 2014).

PATIENT PERSPECTIVE

In discussion with the patient post-treatment and prior to writing this case study, he
discussed his belief that he had probably been experiencing active symptoms for several
months before he attended the clinic.

Episodes of loose stool have been atributed to stress, returning to operations, and chang-
es in climate. In the study conducted by Osterwalde et al. (2023), somatoform disorders
accounted for 1.3% of AP presentations.

The patient also added that he put several symptoms down to supplements that were
high in protein, fiber, and a product that due to its thermogenic properties also could
suppress appetite and cause stomach cramps.

Retrospectively, he wishes that he had sought medical advice much sooner; however, he
feels that given the working environment and the competitive nature of reaching a se-
nior position within the teams, there is a stigma attached with seeking medical help and
admitting to being unwell. This point is well discussed as a factor in functioning as part
of high-performance teams, military personnel, and male patients (Sharp et al.,, 2015).

INFORMED CONSENT
The patient gave his unreserved consent for the author to write-up this case study.
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ABSTRACT

Out-of-hospital cardiac arrest (OHCA) can have significant adverse sequelae for the
patient’s families that additionally impact the responding EMS clinicians. Despite
advances in medicine, 90% of OHCAs result in death. The sudden and unexpected
nature of these events, adds to the complexity of grief for the surviving family mem-
bers. OHCA specifically has been shown to have deleterious mental health impacts
on EMS clinicians who have self-reported experiencing negative emotions after de-
livering bad news to families such as a death notification. Given the grim prognosis
associated with OHCA outcomes and the associated emotional fallout, we must find
ways to better support our patients, their families, and EMS clinicians.

The goal of this paper is to offer strategies that can be used by EMS clinicians to bet-
ter address the emotional burden experienced by families during an OHCA resusci-
tation. Many prehospital clinicians receive limited training around the psychological
and emotional consequences that accompany OHCA scenarios.

Currently no national curriculum or writings have covered the concept of how to run
an emotionally supportive OHCA. The following is an expert consensus of recom-
mendations from a multidisciplinary group of experienced EMS clinicians, child
life specialists, licensed clinical social workers and physicians with backgrounds in
emergency medicine, palliative care and EMS. The strategies outlined would ideally
be utilized by first responders to anticipate and subsequently support the emotion-
al needs of families. The strategies include ways to enhance communication, help
combat common misperceptions from families around cardiac arrest, and prepare
EMS clinicians for what to do if a resuscitation is unsuccessful. Ultimately, the goal
of this paper is to provide tools to help EMS clinicians better engage with families to
minimize the emotional impact on all involved.

INTRODUCTION

Cardiac arrests are some of the most emotionally fraught calls
for EMS clinicians and for the families affected by them. Annu-
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ally more than 350,000 OHCA occur in the US (Benjamin et al., 2019). Despite advances
in medicine greater than ninety percent of these OHCA end in the patients death (Benja-
min et al., 2019).

The patients are not the only victims of these tragedies; often families are left devastated
by the loss of their loved one as well. The sudden and unexpected nature of these events
often leads to traumatic experiences and complicated grief. A study of over 27,000 people
found the unexpected death of a loved one was most likely to be rated as the worst trau-
matic experience by respondents, even if they had been exposed to other significant past
traumas (Keyes et al., 2014). Furthermore, the unexpected death of a loved one increases
one’s risk for a multitude of psychiatric disorders including post-traumatic stress disor-
der, depression, and substance misuse (Keyes et al., 2014). This poses the question: Are
EMS clinicians solely treating patients in cardiac arrest, or are they treating the families
as well? In 2011, the National Association of EMS Physicians (NAEMSP) released a posi-
tion statement in support of the termination of OHCA, which has led to a national shift,
with many arrests being called in the field. As a result, EMS clinicians are not only the
first healthcare clinicians most families interact with, but likely the only clinicians, given
the low number of patients successfully resuscitated. Only a small portion of patients
will be brought to the hospital, so for many families the EMS teams will be responsible
for updating the family, delivering any bad news, providing emotional support, and
explaining the next steps for their loved one. There is a paucity of research around how
families are impacted by first responders breaking bad news, but we do know that poor
communication from in hospital-based teams when delivering bad news has been asso-
ciated with increased psychological distress, anxiety, and depression (Ellis & Tattersall,
2009). It is reasonable to assume that poor communication techniques would have a
similar impact when utilized by EMS clinicians. EMS clinicians must work diligently to
minimize the emotional impacts families experience during cardiac arrests.

The emotional impact of OHCA often extend past that of families and affects EMS clini-
cians as well. With the added burden of having to tell families that a loved one has died,
there is likely additional emotional strain on EMS clinicians. A recent study of more than
1000 U.S. based EMS clinicians reported 86% of respondents have given a death notifica-
tion within the last year (Tillett, Martell, Crispo, & Strout, 2022). That same study demon-
strated greater than half of respondents reporting negative sequelae including intrusive
thoughts, lost sleep or emotional difficulty related to delivering bad news, with 7% of
respondents experiencing these effects “frequently” (Tillett, Martell, Crispo, & Strout,
2022). This may be adding insult to injury as first responders have also been found to
have up to five times the rate of post-traumatic stress disorder and depression compared
to the general public (Heyman, Dill, & Douglas, 2018). EMS clinicians specifically have
been found to have rates of suicide 1.39 times that of non-EMS clinicians and firefighters,
even when accounting for the dangers of firefighting and the high prevalence of suicide
in the profession. It is imperative that we do all that we can to support first responders’
mental health and one way we may be able to accomplish this is to adequately prepare
them to support families during a cardiac arrest resuscitation. In the aforementioned
study of 1000 US based EMS clinicians, 42% reported not receiving any education
around the subject of breaking bad news, and 96% of respondents felt additional training
would be helpful (Tillett, Martell, Crispo, & Strout, 2022). To our knowledge, no stan-
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dardized national training or curriculum currently exists that prepares EMS clinicians
to run an emotionally supportive OHCA or break bad news in the prehospital environ-
ment.

The goal of this paper is to address the question: how can EMS clinicians approach the
family of an OHCA to decrease the emotional burden on families? Ideally by enacting
some of the strategies detailed, EMS clinicians can more effectively minimize the emo-
tional impact on families and the emotional fallout they themselves are at risk of experi-
encing. This paper does not address the delivery of bad news itself. Additional writings
around the topic of breaking bad news exist, including the Prehospital Guide to Mak-
ing Death Notifications, and we would recommend all prehospital clinicians become
comfortable with the techniques of delivering bad news (Tillett, Jacobs, & Crispo, 2024).
Unfortunately, there is limited data around the topic of how to support families during
an OHCA. Each OHCA is unique in its location, variety of people present, and evolution.
The prehospital environment is very different from a resuscitation bay in an ER with a
multitude of staff and a quiet family room for family discussions, and thus requires a
unique and thoughtful approach. The contents of this paper stem from the collective ex-
periences of veteran EMS clinicians, a licensed clinical social worker, a child life special-
ist, and physicians with backgrounds in emergency medicine, EMS and palliative care.
The intent of the following is to lay the groundwork for a thoughtful approach by EMS
clinicians to address some of the most common issues that may occur and offer sug-
gestions on how to best navigate them. Each EMS clinician should always follow their
protocols and be thoughtful in tailoring their approach to the needs of each family and
that of their own crews during these calls.

STRATEGIES TO MINIMIZE EMOTIONAL BURDEN.
ASSIGN A FAMILY LIAISON:

Incorporate a family liaison into a pit crew approach to a cardiac arrest. The family
liaison will help cognitively offload the clinician running the resuscitation while being
able to focus full attention on the family. Many ERs do this with a social worker or ex-
perienced RN to keep the family informed so others can focus on the resuscitation. If no
liaison is available for the family due to lack of personnel, a team member must briefly
address the family and let them know you will update them shortly. An example would
be “I'm Lt. X from the fire department, and we are going to do everything we can to help
your husband. We need to focus on him for the next several minutes, but I promise we
will answer all your questions as soon as we can.” When sufficient personnel arrive, a
family liaison should be assigned.

IDENTIFY WHO Is PRESENT:

Anyone present should be identified not only for information gathering purposes, but to
ensure any decision making and notifications are made correctly. It may seem small, but
you do not want to mistake a patient’s neighbor checking in on them for their spouse.
This will also help later when discussing termination of a resuscitation and determining
how much information to divulge.
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ASK THE PATIENT'S NAME:

If you can, ask the patient’s name and refer to the patient by name. This will help show
you and your team care and will help in rapport building. “They are giving medicine
to help try and restart David’s heart” is much more humanizing and will resonate more
with family than not using the patient’s name.

ASK FOR THEIR UNDERSTANDING:

It is important for the family liaison to ask, “What is your understanding of what is
happening to David right now?” The public’s understanding of cardiac arrest is quite
different from medical personnel, and laypersons often have limited understanding of
survival rates let alone other potential sequelae such as permanent neurologic damage.
For example, one review of three medical drama TV shows found a 75% survival rate
after cardiac arrest (Diem, Lantos, & Tulsky, 1996). Furthermore, the majority of older pa-
tients surveyed based their knowledge around CPR from television (Schonwetter, Teas-
dale, Taffet, Robinson, & Luchi, 1991). Often the media portrays people waking up and
acting normal after CPR, which for most patients will be far from the case. Establishing
the families' understanding may help you guide them or explain what the next steps are,
and better manage expectations; a key component in preparing families for a potentially
poor outcome.

ASK ABOUT CODE STATUS:

This may not always be applicable but especially for elderly patients asking if a patient
has a DNR or if they had ever expressed their wishes if their heart were to stop may

be indicated. Sometimes in the stress of a loved one collapsing or being found down,
families may not think about a DNR or wishes already laid out by a loved one. When
asking about code status, avoid statements such as asking “would they want us to do
everything” instead opt for statements such as “Does David have a DNR, or did he ever
express his wishes if his heart were to stop? Did he ever say if he would want to die a
natural death, or would he want things like what we are currently doing, such as CPR
and to potentially be kept alive by machines such as a ventilator?” Often families, given
their misunderstandings about CPR, don't understand that cardiac arrest patients rarely
wake up unhindered and most must remain on a ventilator for a period of time, may
have an extended hospital stay and may have significant permanent deficits. If the fam-
ily is unsure, defaulting to full code status is appropriate. Do not delay CPR to discuss
these options unless the patient is clearly a DNR.

ALLOW THE FAMILY TO BE PRESENT:

Ask the family if they would like to witness the resuscitation. Asking can help them
have a sense of control. Recent studies have demonstrated benefits to families who
choose to be present for resuscitations in hospital-based settings, including reduced
anxiety and symptoms consistent with post-traumatic stress (Jabre et al., 2013; De Stefano
et al., 2016). These studies did not demonstrate increased medico-legal issues, increased
stress for care teams, and did not interfere with medical efforts (Jabre et al., 2013; De Ste-
fano et al,, 2016). Allowing families to watch with their own eyes the intense efforts and
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compassion of the team attempting to save their loved one may help them feel that every
possible effort was exhausted. Make sure someone remains with the family to talk them
through what is occurring.

UPDATING FAMILY AND AVOIDING MEDICAL JARGON:

Whoever is speaking to the family should provide continued updates. The high stress
nature means it will be easy for family members to be overwhelmed so short simple
sentences that avoid medical jargon are best. Avoid saying things like “he is in respirato-
ry arrest, so they are intubating him” instead say “He is not breathing on his own, so the
team is placing a breathing tube to breathe for him.” A conscious effort to slow speech
cadence and carefully choose words will help make sure you are communicating in a
way family can follow.

AVOID BEING OVERLY OPTIMISTIC, IT IS OK TO BE HONEST:

When providing updates it’s important to focus on what is occurring. Many clinicians
instinctively want to reassure families when we see them in pain, but the majority of
cardiac arrests will not survive, and we must avoid the urge to be overly optimistic or to
give false hope. Being honest that a patient is not responding favorably to interventions
and expressing concerns is also appropriate. An example may be “We have given several
rounds of medications and shocked him several times, but his body is not responding. I
worry his heart might not be able to be restarted.” This may be painful for them to hear
but it will help prepare the family mentally for the likely outcome of the patient’s death
in this situation. Put another way, it is always preferred to exceed expectations than un-
der perform.

ADDRESS EARLY WHY YOU ARE NOT TRANSPORTING THE PATIENT:

Families may have preconceived notions about what a hospital may be able to offer and
may think you need to transport the patient. Follow your local protocols and guidelines
for transport during medical cardiac arrest, as resources and capabilities vary greatly,
but current research supports continued on scene resuscitation over transport during
most active medical cardiac arrest resuscitations (Grunau, et al., 2020). Letting families
know early on why you are remaining on scene may be beneficial in helping align the
families understanding of how the resuscitation is being run. Say something like “The
best chance to restart David’s heart is restarting it here now; we have everything we need
right here, and if we try to transport him it will likely hurt his chances.”

GIVE TASKS IF FAMILY IS INTERFERING IN CARE:

Some family or people may need to feel involved and could hinder the resuscitation.
Giving them a task especially if you have limited resources may be of benefit, i.e., asking
them to hold an IV bag, or flashlight. Sending them to gather a patient’s medication bot-
tles is another task that may help mitigate this issue until a clinician is available to speak
with family directly.

SHOW RESPECT FOR THE PERSON:

The physical acts of a resuscitation can be both brutal and emotionally jarring. Protecting
a patient’s dignity can greatly impact a family’s perception of efforts and whether they
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are perceived as caring or not. This includes small acts, such as protecting a patient's
head as you move them to the floor to start CPR, or throwing a blanket over their private
areas if they are naked or have soiled themselves.

SUCCESSFUL RESUSCITATION:

If your team successfully achieved return of spontaneous circulation and the patient is
to be transported, this is great! Keep in mind, the chance of survival to neurologically
intact discharge is still low. It is important that someone, ideally whoever has been acting
as the family liaison, explain to them the next steps, especially if the clinician running
the resuscitation is still providing care. Avoid being overly optimistic, as the probability
of re-arrest and permanent sequelae is still very high. Explain to the family that the pa-
tient remains critically ill and, while their heart is beating again on its own, this may not
be survivable and is at risk of stopping again. Explain the next steps, such as transport to
the ER. Offer to call and update any family who is not there if you are able. Arranging a
ride to the hospital for a family member is also reasonable. Returning moved furniture
and picking up trash, if you do not anticipate a criminal investigation, is appropriate

and meaningful. Despite the initial resuscitation of the patient, this is still a traumatic
experience for families, and these little steps may greatly improve their perception of the
situation.

FAILED RESUSCITATION NEXT STEPS:

If a resuscitation is unsuccessful and the family has been notified of the death, allow
them some time to process. Make sure to let the families know you are there for them
and willing to help in any way you can. It is important to give them some time to pro-
cess the events, and when they are ready explain the next steps. Families are often over-
whelmed and not sure what to do next. Being familiar with and explaining these steps
can help keep them from spiraling emotionally. This may include a death investigation
from police or contacting a funeral home. Law enforcement may handle the majority of
this but being aware of your local guidelines is key. Families will often want to see their
loved ones, and it is important to let them know you will let them see their loved one,
but it may take some time for law enforcement to complete their investigation prior to
them being allowed. Offering to call additional family members is appropriate. While it
is important to return to service in a timely manner, a few extra minutes on scene may
have a huge impact on the family and their perception of what has transpired.

BEREAVEMENT PACKET:

This is a packet to leave behind with families after a death that includes information
about the next steps for families. This is an easy thing to set up before calls and carry on
each unit. It can include simple items such as pertinent phone numbers and a letter from
your department expressing your condolences. These packets can provide information
on local bereavement groups, contact information for the medical examiner, financial
resources, and a list of local funeral homes, as well as contact information for local social
services agencies. Additional items such as a memory book to place photos could also be
included. Additional resources for addressing bereavement in children may be consid-
ered in cases where young children or grandchildren are affected.
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DEeBRIEF WITH TEAM AFTERWARDS:

Discussing what went well and what could be done better is important after any cardiac
arrest. Including and being thoughtful about the death notification and how family was
supported throughout may help improve future interactions for families. Doing so as a
group can also help less experienced clinicians learn and grow from the experience as
well as potentially mitigate some of the emotional impact they may also feel.

FAMILY ROLE IN THE DECISION TO TERMINATE RESUSCITATION:

Inviting family to contribute to the decision to terminate resuscitation can be beneficial
for family and EMS clinicians. It may help family to feel empowered in a situation in
which they are otherwise helpless. . It allows EMS clinicians and family to be in on the
care provided.

There are several options to allow for family involvement. One approach is to speak to
the family in a separate room or area and explain the extensive resuscitation efforts that
sadly have been unsuccessful. Another approach is to have family present while resusci-
tation is being performed, and explain that, despite the active resuscitation efforts, their
body is not responding. When a decision is made to terminate resuscitation, this can be
communicated as a recommendation to the family. It is also appropriate to ask families’
permission to cease efforts, which helps align them with your team and give them a
sense of control. If a loved one is resistant to the recommendation to terminate resuscita-
tion, it is important to communicate in a direct but sensitive manner such as “I wish that
the CPR we are doing would bring back your loved one, but it has not worked and they
have died.” It can be helpful to summarize the extensive resuscitation efforts in order to
reinforce that everything possible has been done to try to resuscitate their loved one. If
you encounter ongoing resistance, consulting an online medical command physician, in
accordance with local protocol, to discuss further may help ease family concerns.

ADDITIONAL CONSIDERATIONS
RELIGION:

For some families, religion may play large role in coping with loss, grief, and bereave-
ment. A family may ask you to join them in prayer, which is your own personal decision.
It is appropriate to join them or to politely decline. Regardless, it is important to remain
nonjudgmental and not interject your personal religious beliefs into their moment of
crisis.

For families who do seek support from religion it is okay to ask about this in a neutral
way such as, “Is religion or faith something that is important to you at a time like this?”
If they respond yes, offer to contact a clergy member or other religious resource (i.e., rab-
bi chaplain, priest, etc.) on their behalf, or recommend that they do so.

PEDIATRIC CARDIAC ARRESTS:

Pediatric cardiac arrests are often felt to be one of the most traumatic of patient expo-
sures and carry a significant emotional burden. More detailed information on discuss-
ing a pediatric death with families can be found in the Pre-hospital breaking Bad News
Guide (Tillett, Jacobs, & Crispo, 2024). A study looking at pediatric resuscitation in hos-
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pitals where parents were present or nearby found that, while emotional support was
appreciated, parents reported that ongoing real time updates and information was the
most important thing for them and guided their perception team investment in their
child (Stewart, 2019). Parents should also be asked how involved they would like to be
and if they want to be present during the arrest.

CHILD PRESENCE DURING AN ADULT CARDIAC RESUSCITATION:

Supporting a child who is witnessing a cardiac resuscitation is challenging and little lit-
erature exists around this topic (Benjamin et al., 2019). A child that is present through an
active resuscitation will likely require ongoing support, communication and emotional
care during and after the event to help minimize the traumatic impact of that experience.

The following considerations should be taken when deciding how and when to support
a child.

SETTING-

During an OHCA it may be best to move the child to a safe and separate location away
from where their loved one is receiving care. Locating a family support person to stay
with the child is helpful. Using supportive language and naming emotions can feel
validating to the child, “You are doing a great job being brave while our team is here. It
can be scary to see a loved one have an emergency.” Explain to the child how the team is
helping their loved one (see language below). Exposure to traumatic experiences without
information and support creates opportunities for misunderstanding and harm.

AGE-

Younger children will likely not understand why their loved one needs emergency care
and what caused their loved one to become very ill. Children 3-6 years old often have
“magical thinking” and believe they caused the medical emergency. It is important to
provide a developmentally appropriate explanation of why their loved one has stopped
talking and moving, and how EMS is helping them in a special way.” Your Dad’s heart
is not working, and we need to help his heart pump blood to his body. You did not do
anything to cause this emergency.” If the child witnesses the active resuscitation, the
EMS provider can offer simple information such as, “They are using their hands to push
on his chest to help his heart pump blood.” Some children may do better away from the
emergency and benefit from an adult’s comforting presence and distraction. Older chil-
dren may ask to stay present through the resuscitation. They will need to be supported
and talked through what they are seeing to ensure understanding. Always be conscien-
tious of parental wishes, if expressed, as well as different expectations amongst different
cultures.

DISCUSSION

OHCA occur in a wide variety of dynamic environments that are often chaotic, and

are invariably unique. No document address all potential issues that arise and there is
no ‘one size fits all” approach or algorithm than can be successfully applied to each of
these challenging calls. Large amounts of time and training are dedicated to the medical
aspect of cardiac arrest, but little is focused on all those traumatized by these events. The
lack of attention to the trauma that families and clinicians are exposed to during a car-
diac arrest is disproportionate to the deleterious emotional burden it can leave us with.
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Improving the education and training of EMS clinicians to help better support families
and each other during OHCA is necessary. Training on how to run an emotionally sup-
portive cardiac arrest, and communication of difficult news, should be incorporated into
the education of all EMS clinicians. It is our hope that this paper will help lead to future
research, writings, and ultimately a national curriculum to better prepare EMS clinicians
for this difficult and important part of their job. If we continue to fail to support and ed-
ucate our EMS clinicians on this topic, we will continue to leave them ill prepared for the
inevitable calls of devastated families in a desperate time of need.
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Australian states and territories in the early to mid-2000s. Accreditation of tertiary para-
medic programs was initially overseen by the Council of Ambulance Authorities (CAA)
and Paramedics Australasia, with responsibility later transferred to the Paramedicine
Board of Australia (PBA) in 2018 (AHPRA, 2022).

While degree programs are the norm in Australia, the United Kingdom, and New Zea-
land, diploma qualifications still exist in countries like Canada and the USA. The Diplo-
ma of Paramedical Science in Australia is a pathway for private-sector ambulance tech-
nicians or a steppingstone towards professional registration through further university
education. However, the continued offering of the Diploma of Paramedical Science by
NSW Ambulance alongside degree programs raises questions about consistency in edu-
cation standards and accreditation (Lazarsfeld et al., 2011).

The paper also discusses the role of education in fostering professionalism and personal
growth, emphasizing the acquisition of essential skills and knowledge necessary for suc-
cess in the dynamic field of paramedicine. It underlines the importance of maintaining
high standards of professional competence and ethical conduct to ensure the delivery of
safe and effective care by graduates.

In summary, this paper provides an insightful examination of paramedicine education
in Australia, tracing its historical development and exploring the implications for profes-
sionalism within the field.

HISTORICAL TRAJECTORY OF ACCREDITATION

The establishment of Ambulance Officer Training Centers (AOTCs) in 1961 marked a sig-
nificant milestone in the history of paramedic education, ushering in an era focused on
providing rigorous training for aspiring ambulance officers (Brooks et al., 2018). These
centers played a pivotal role in shaping the competencies and skillsets necessary for the
burgeoning profession, adapting qualifications to meet the evolving demands of health-
care and emergency services (Brooks et al., 2018).

Vocational Education and Training (VET) principles influenced the development of
accreditation standards, guiding the structure of paramedic education and ensuring
adherence to standardized benchmarks (Brooks et al., 2018). The transition to accredita-
tion under the Paramedicine Board of Australia (PBA) further solidified the regulatory
framework, with the PBA and predecessor bodies like the Council of Ambulance Au-
thorities (CAA) and Paramedics Australasia playing key roles in shaping accreditation
standards (Brooks et al., 2018).

As conceptualized by Freiberg, regulatory theory offers a multifaceted perspective on
regulation, which resonates with the pragmatic approach needed to contextualize reg-
ulation within the paramedic profession (Freiberg, 2010). The regulatory landscape for
paramedics involves a hybrid model combining elements of self-regulation by the profes-
sion and legislative requirements imposed through the National Scheme by the Austra-
lian Health Practitioner Regulation Agency (AHPRA).

The National Scheme, established by the Health Practitioner Regulation National Law
Act 2009, provides a unified framework for regulating health professions across Aus-
tralia (AHPRA, 2022). Accreditation schemes have emerged as vital tools for ensuring
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the quality of paramedic education, allowing institutions to measure their performance
against established competencies or domains (AHPRA, 2022).

The journey of paramedic education from the inception of AOTCs to the current regula-
tory landscape reflects the profession's dedication to excellence and adaptation (Brooks et
al., 2018). As paramedicine continues to evolve, ongoing research and evaluation will be
essential to ensure that education remains responsive to the demands of the field, pre-
paring graduates to excel in their roles (FitzGerald & Bange, 2015).

Within paramedicine education, the correlation between program accreditation and
graduates' performance on board examinations has garnered significant attention. A
thorough examination of existing literature sheds light on crucial insights into this cor-
relation.

Initial findings suggest that program accreditation plays a pivotal role in shaping grad-
uates' success rates on the National Registry Paramedic Certification Examination. A
study investigating this correlation revealed a substantial advantage for students who
underwent training in accredited programs. Specifically, attendees of accredited pro-
grams exhibited a notable odds ratio of 1.65 for passing the examination, indicating a
robust positive link between accreditation status and examination performance (Dick-
ison et al., 2006).

COMPARISON OF VOCATIONAL AND UNIVERSITY EDUCATION

The ongoing debate between vocational and university education in preparing para-
medics for professionalism underscores the need for a nuanced understanding of their
strengths and limitations (Hickson et al., 2015). Vocational paramedicine education, often
provided by technical and vocational schools, focuses on hands-on experience and prac-
tical skills, aiming to produce work-ready paramedics efficiently (Nolan, 2023). Despite
its advantages in shorter study durations and lower tuition costs, vocational education
has been criticized for its perceived lack of academic rigor and theoretical knowledge,
potentially hindering future safe practice (Ferm, 2021).

On the contrary, university paramedicine education prioritizes theoretical knowledge,
research skills, and critical thinking, aiming to develop leaders in the field (Bell et al.,
2020). Recognized as a prerequisite for professionalism, university programs offer a
comprehensive curriculum and prepare students for leadership roles (Weber et al., 2024;
International Organisation for Standardisation, 2020). However, concerns about the po-
tential lack of practical experience and hands-on training in university education exist,
although simulation-based education can mitigate these concerns (Miles et al., 2020;
Hickson et al., 2015).

The effectiveness of both vocational and university education lies in their emphasis on
practical skills and theoretical knowledge, respectively. Vocational education provides
real-world experiences, while university education offers a more comprehensive under-
standing of patient care. Combining both approaches or adopting a hybrid model could
potentially produce well-rounded and competent paramedics capable of meeting the
evolving demands of the profession (Bell et al., 2020; Munro et al., 2019).
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In Australia, bridge programs do exist in paramedicine education, offering vocational
paramedics the opportunity to obtain a degree. These programs are designed to facili-
tate the transition from a vocational level to a degree level in paramedicine. They aim to
recognize the experience and skills gained through vocational training while providing
additional academic coursework to meet the requirements for a degree.

Bridge programs typically offer a pathway for vocational paramedics to earn credits for
their prior learning and experience, which can then be applied toward the completion of
a degree. This may involve a combination of credit transfer, recognition of prior learning
(RPL), and additional coursework to meet degree requirements.

LINK BETWEEN EDUCATION AND PROFESSIONALISM

Paramedicine education is pivotal in shaping future professionals and is closely inter-
twined with professionalism (Hill & Eaton, 2023). Educational institutions serve as the
guiding force in developing a paramedic's professional identity, providing the founda-
tion upon which professionalism is built.

Acquiring clinical knowledge is paramount to linking education and professionalism
(Reed et al., 2019). Paramedicine education encompasses a thorough understanding of
anatomy, physiology, pharmacology, and medical procedures, enabling paramedics to
make informed decisions during emergencies and effectively assess patient needs.

Ethics and professionalism are also central to paramedicine education, with institutions
emphasizing ethical conduct, empathy, and communication (Townsend, 2017). This focus
on values shapes the professional identity of paramedicine graduates and contributes to
the overall professionalism of the field.

The transition from classrooms to workplaces is transformative for paramedicine stu-
dents, marked by a shift from theoretical knowledge to practical application (Page et al.,
2021; Sandy et al., 2021). Clinical placements and simulated scenarios provide hands-on
experience, bridging the gap between theory and practice and enhancing competence
and confidence in paramedic roles.

Educational institutions facilitate this transition by designing curriculum structures in-
corporating practical training, simulation exercises, and clinical placements (Alrazeeni et
al., 2021). Experiential learning enhances students' ability to apply theoretical knowledge
in dynamic situations, contributing significantly to their professionalism.

Furthermore, educational institutions nurture qualities such as teamwork, communi-
cation, and adaptability—essential traits for successful paramedics (Mulholland et al.,
2019). Collaborative skills enable paramedics to work effectively within multidisciplinary
healthcare environments, enhancing their professionalism.

Curriculum design reflects the evolving nature of healthcare, with institutions regularly
updating programs to incorporate advancements in paramedicine (O’'Meara et al., 2014).
This ensures graduates have the latest knowledge and skills, enhancing their profession-
alism and adaptability to changing healthcare landscapes.

In addition to technical competence and ethical considerations, education instils a com-
mitment to ongoing professional development (Law & Hui, 2020). Paramedicine students
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are encouraged to engage in lifelong learning, staying updated on research, protocols,
and technologies to maintain professionalism throughout their careers.

ETHICAL FOUNDATION AND PROFESSIONALISM

Education is the cornerstone for fostering a culture of professionalism in any field, par-
ticularly in professions like paramedicine, where ethical conduct, integrity, and a strong
work ethic are paramount (Shearer et al., 2021). Accreditation for paramedicine education
in Australia provides a contextual backdrop for understanding these concepts, highlight-
ing the various educational pathways available for aspiring paramedics.

Professionalism in paramedicine encompasses a range of attitudes, behaviors, and skills
essential for competent and ethical practice (Cao et al., 2023). A baccalaureate degree in
paramedicine is expected to instill a foundation in ethics, crucial for meeting the profes-
sional requirements of registered paramedics (Shearer et al., 2021). Education programs
for paramedics are designed to impart technical skills while nurturing a sense of respon-
sibility, ethical awareness, and a commitment to maintaining integrity (Townsend &
Luck, 2022).

Ethical considerations are integral to paramedicine, where rapid clinical judgment often
impacts patient outcomes (Shearer et al., 2021). Education equips paramedics with the
ethical framework for navigating complex scenarios, emphasizing patient autonomy, be-
neficence, non-maleficence, and justice (Shearer et al., 2021). Paramedic students engage
in case studies, simulations, and ethical discussions to develop critical thinking skills for
making sound ethical decisions under pressure (Andersson et al., 2022).

A strong work ethic is fundamental in the demanding field of paramedicine, where
long hours, high-stakes situations, and unpredictable challenges are routine (Diamond
& Bilton, 2021). Paramedicine education programs incorporate rigorous training to pre-
pare students for the realities of the job, instilling discipline and resilience essential for
thriving in such environments. This training reinforces the importance of diligence and
commitment to excellence.

The development of accreditation for paramedicine education in Australia underscores
the profession's commitment to maintaining high standards. Accredited university pro-
grams and vocational education and training (VET) courses offer diverse pathways for
aspiring paramedics, guided by accreditation standards that emphasize ethical conduct,
integrity, and a strong work ethic. These programs play a crucial role in shaping the
future generation of paramedics by fostering a culture of professionalism through com-
prehensive education.

INTEGRATION OF EDUCATION AND PROFESSIONALISM

The symbiotic relationship between education and professionalism is evident, as educa-
tion lays the foundation for knowledge and skills, while professionalism channels these
attributes into effective and ethical actions, fostering holistic personal and professional
growth.

Education provides the theoretical framework and intellectual capacity to understand
complex concepts, fostering continuous learning and adaptability. Professionalism en-
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sures individuals apply their knowledge with integrity and responsibility, positively
contributing to their workplaces and society.

Higher education emphasizes theoretical understanding, critical thinking, and research
abilities, preparing individuals for diverse professional opportunities. Vocational educa-
tion focuses on practical skills and hands-on training, equipping individuals with tech-
nical expertise for specific roles.

A balanced approach integrates theoretical knowledge with practical skills, preparing in-
dividuals for diverse opportunities and fostering adaptability and commitment to excel-
lence. This integration remains crucial for personal and societal progress in an evolving
global landscape.

The paper explores the changing landscape of paramedicine education in Australia,
focusing on accreditation development and diverse educational pathways. Vocation-

al programs emphasize hands-on experience, producing workforce-ready paramedics
efficiently. However, criticism arises regarding academic rigor and theoretical knowledge
deficiencies, impacting critical decision-making abilities.

University programs emphasize theoretical knowledge and research skills, preparing

students for leadership roles. Concerns include a potential lack of practical experience

addressed through simulation-based education. A balanced approach, integrating the-
oretical knowledge with practical skills, ensures paramedics are well-equipped for the
complexities of modern practice.

CONCLUSION

In conclusion, this study underscores the profound interconnection between education
and professionalism within paramedicine, delineating the nuanced distinctions between
higher education and vocational training. Recognizing their associated relationship is
pivotal, extending beyond academic realms to encompass critical thinking skills, re-
search acumen, and practical competencies.

Integral to individual and societal progress in paramedicine is integrating education
and professionalism, addressing contemporary demands, and acknowledging the field's
evolving nature. As paramedicine advances, the need for highly educated professionals
becomes increasingly paramount, requiring individuals equipped to navigate its com-
plexities.

Considering these findings, higher education is better positioned to offer a comprehen-
sive and balanced approach than vocational education. Integrating theoretical knowl-
edge with practical skills seamlessly surpasses the traditional dichotomy between ac-
ademic and vocational pathways. Higher education uniquely prepares individuals for
diverse professional opportunities within paramedicine, instilling adaptability, ethical
grounding, and a commitment to excellence.

This paper thoroughly examines paramedicine education accreditation in Australia, de-
tailing diverse educational routes for aspiring paramedics. Emphasizing the significance
of upholding professional competence and ethical conduct, it highlights the transfor-
mative potential of higher education in shaping proficient and adaptable paramedicine
professionals for the complex and dynamic future of the field.
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RECOMMENDATIONS

The paper identifies several areas for potential research within paramedicine education
in Australia. One notable area involves conducting a comparative analysis of accredita-
tion standards. This research would evaluate how the recent shift towards a pre-employ-
ment model influences program content, particularly in balancing theoretical and prac-
tical components. Additionally, it aims to assess the impact of accreditation standards on
the overall quality of paramedic education.

Another area of investigation could focus on the impact of ethical education on para-
medic practice. Researchers would explore how ethics education within paramedicine
programs shapes paramedics' decision-making processes and professional conduct. This
inquiry seeks to determine whether a robust ethical foundation acquired during educa-
tion translates into ethical practices in real-world scenarios.

A comparative study of international models could provide comprehensive insights into
paramedicine education. This research will concentrate on countries with healthcare
systems similar to Australia's, examining the strengths and weaknesses of different
education models, especially concerning the balance between theoretical and practical
components. Identifying best practices from international models could enhance para-
medic education in Australia.

Additionally, assessing the impact of accreditation changes in 2018, specifically, the shift
in accreditation responsibilities from the Council of Ambulance Authorities to the Para-
medicine Board of Australia is crucial. This investigation would determine how this
change has influenced the quality and consistency of paramedicine education across
various institutions, offering valuable insights for ongoing improvements in the accredi-
tation process.
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cy #1] under Grant [number xxxx]; [Funding Agency #2] under Grant [num-
ber xxxx]; and [Funding Agency #3] under Grant [number xxxx].

e If a funding source was not involved, please confirm with a statement such
as, “External funding was not used to support this work.”

MAIN SuBMISSION FILE

To provide a high level of objectivity in the peer-review process IJOP uses a double blind
process. The identities of the authors and their institutions are not revealed to the re-
viewers and the identifies of the reviewers are not revealed to the authors.

Due to the double blind review process, information about the authors and their institu-
tions should not appear anywhere in the main submission file. This should include re-
moval of identifying information in the “properties’ of the Microsoft Word (.doc or .docx)
files that are submitted.

Please do not use extensive formatting of the document. Use single spaces between
sentences. Separate paragraphs with a carriage return. Do not indent the first line para-
graphs with tabs or added spaces.

Unless stated otherwise in the directions for a specific manuscript category, all submis-
sions should include the following elements in the following order as a single document
file, called the Main Document File.

TiTLE

* Provide the suggested title for the published article. Please note that the title used
for publication is subject to editorial team approval.

ABsTRACT, KEYWORDS, DiscLosuREs / CONFLICTS, PRESENTATIONS, AND ACKNOWLEDGEMENTS

e Unless exempted or described differently in the directions for a specific submis-
sion category, abstracts MUST be limited to 300 words or less, including the sec-
tion headers (e.g., Problem, Methods, etc.). Use structured abstracts when possible.

e Unless exempted or described differently in the directions for a specific submis-
sion category, this page will also include between three (3) and six (6) keywords
or short phrases that will be used for title and search engine optimization. Key-
words of paramedicine, EMS, and emergency medical services will be added by
default and will not count towards the keyword count requirements.

e State any disclosures or conflicts for each author. This will be in addition to com-
pletion of the ICMJE Disclosure Forms for each author as described below. If the
are no conlficts, please state ‘none.’
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PRIMARY MANUSCRIPT Boby

The primary body of the manuscript will come next in the main submission file.
The composition of the primary body of the manuscript may vary with the cat-
egory of the manuscript. Refer to specific manuscript category descriptions for
details.

The manuscript should use a minimum of formatting. If there are multiple levels
of heading and sub-headings, please indicate the heading level by placing (H1)
directly after the heading text for the top level heading, H2 for sub-headings, H3
for sub-sub headings, etc.

Tables should be used to summarize large amounts of information rather than
writing it out as a narrative. Tables may be created within the word processor or
inserted from another program (e.g., Excel). If another program is used to create
the table, please include the original source file as a supplementation media file
submission. All tables should be inserted into this primary manuscript body file.
They must be labelled sequentially, and referred to in the text. Table captions must
include the table number and a name for the table at a minimum. Additional de-
scriptive text may be added to the caption as needed to complement the reference
to the table in the main body of the paper.

Figures shall be inserted directly into the text at the appropriate position. These
may be lower resolution images to simply show their correct placement. Figures
must be labelled sequentially and referred to in the text. Figure captions must be
included with the figure number and a name for the figure at a minimum. Ad-
ditional descriptive text may be added to the caption as needed to complement
the reference to the figure in the main body of the paper. In addition to including
figures in the text, submit each figure as a supplemental media files in high reso-
lution PDEF, jpeg, .tiff, or .png file formats, with a 300dpi minimum resolution.

REFERENCES

Where applicable, the references for the manuscript come next. Use endnotes rath-
er than footnotes. The APA style in-text reference marks and in endnotes must be
used.

In each endnote reference, include hyperlink whenever possible to the referenced
document. A DOI hyperlink is preferred, which will have a format of https://doi.
org/XXXXX. If a DOl is not available, provide a link to the source journal, pub-
lisher website or similar source.

Authors are responsible for the accuracy of all references, links and in text cita-
tions.

APPENDICES

Where applicable, any appendices to the manuscript are inserted next.

ICMJE Forms FOR DiscLOSURE OF POTENTIAL CONFLICTS OF INTEREST

One form per author should be submitted.
The form is available at: https://icmje.org /disclosure-of-interest

SUPPLEMENTAL MEDIA FILES

If the submission includes any supplemental tables or figures, they would be each
be uploaded individually for inclusion at the end of the article.
For speadsheets used to generate tables, upload them as individual files and clear-
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ly indicate which table they are associated with.

If there are any supplemental media files (e.g., spreadsheets, slide decks, audio or
video files), provide links to where readers can access them. They must be readily
accessible without passwords or other restrictions.

GUIDELINES FOR CATEGORY-SPECIFIC SUBMISSIONS

Case RepPorTs (£2,000 WORDS)

These manuscripts share the experience of unusual clinical presentations, circum-
stances, or treatment approaches. Case reports should be structured as described
in the Consensus-based Clinical Case Reporting Guideline (CARE; https://www.

equator-network.org/reporting-guidelines/care/).

ConcepTs (3,000 WORDS)

These papers present a specific management or clinical concept, idea, or theory —
and describes its practical application. If the paper presents a new concept, it may
also suggest research, improvement projects, or pilot implementations of its appli-
cation. Along with other standard submission file elements, the primary manu-
script body pages file for Concept papers should contain:

* Introduction - The introduction should describe the problem, issue, or cir-
cumstance that the concept is intended to address. Where applicable, address
the current literature that demonstrates a gap and any pertinent background
information.

* Concept Description — Provide a description of the concept and how it can be
applied. Where applicable, provide sufficient detail and clarity of any meth-
ods or procedures and the setting and population to which the concept ap-
plies.

* Discussion - Authors are encouraged to include a critical review of related
research and a fulsome discussion that highlights how the concept contributes
to the field of paramedicine. Address any limitations of the concept.

DiaroGues (£1,000 wORDS)

The Dialogues section will publish comments and questions from readers related

to previously published articles. Along with other standard submission file el-

ements, the primary manuscript body pages file for correspondence should in-

clude:

* Subject Paper Information - Provide the title, name of the first author, and the
IJOP issue for the paper that is the subject of the correspondence.

* The narrative of the correspondence.

EpITORIALS (£2,000 WORDS)

Editorials are a venue for the expression of opinion and perspective on topics rele-
vant to the paramedicine community. They should make clear point(s) in a con-
cise manner with a scholarly approach and tone. They should not be used for the
presentation of data, findings, or research that has not been previously published.

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.
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Along with other standard submission file elements, the primary manuscript

body pages file for Education papers should contain:

¢ Introduction - The introduction should describe the problem, issue, or cir-
cumstance that the educational process, approach, or method is intended to
address. Where applicable, address the current literature that demonstrates a
gap and any pertinent background information.

* Description — Provide a description of the educational process, approach, or
method and how it can be applied. Where applicable, provide sufficient detail
and clarity of any methods or procedures and the setting and population to
which the process, approach or method applies.

* Discussion - Authors are encouraged to include a critical review of related
research and a fulsome discussion that highlights how the concept contributes
to the field of paramedicine. Address any limitations of the concept.

EmPIRICAL INVESTIGATIONS / ORIGINAL RESEARCH (<4,500 WORDS)

* The submission of manuscripts for empirical investigations / original research
may be clinical or non-clinical. Several of the EQUATOR guidelines, described
previously, may apply to any given study in this category. Please apply them as
appropriate to your particular investigation.

* Authors may provide, or editors may suggest, that some information be provided
as a supplemental file so that the main paper remains concise. The supplemen-
tal content may include data sets, images, video clips, and in-depth details on
methodology. Along with other standard submission file elements, the primary
manuscript body pages file for empirical investigations / original research should
include elements as called for in the applicable EQUATOR guidelines.

e NEMSMA is a longtime collaborator with National Association of EMS Physicians
in support of Prehospital Emergency Care (PEC). In continuation of that relationship,
IJOP and PEC have established a collaborative relationship that exchanges manu-
scripts in certain circumstances. Empirical investigations on clinical topics may be
forwarded to PEC for their initial consideration with author consent.

METHODOLOGY (£2,000 WORDS)

e This category of submissions provides deep explorations of methods used or may
be used in research studies or improvement projects. These methods should be
novel in some way that makes them of significant interest in their own right, sep-
arate from the studies in which they are utilized. These papers can also provide
a more detailed description of the methods than would otherwise be appropriate
in the primary research or improvement project manuscript. The primary paper’s
methods section may direct readers to a methodology paper in this category for
more detailed descriptions of the methods it utilized.

e 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)

* ]JJOP acknowledges the importance of quality improvement activities to optimize
EMS system performance and patient outcomes and welcomes manuscripts de-
scribing quality improvement projects.

* United States regulations do not require quality improvement activities to have
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Institutional Review Board (IRB) or Research Ethics Board (REB) approval. The
distinction between manuscripts requiring or not requiring IRB/REB approval
may be subtle. Manuscripts not requiring approval will generally be those which
do not apply clinical treatments or diagnostic methods that have not been previ-
souly established in the literature. A manuscript that explores different ways to
implement a clinical treatment or diagnostic method may not require approval.

* The IJOP shall reject manuscripts that appear to have framed an activity as qual-
ity improvement to circumvent research compliance, conduct, or reporting stan-
dards.

* Authors may contact the editorial office if they are uncertain whether their work
should be submitted as a quality improvement or a research manuscript. If there
any dounbdt, authors are encouraged to submit QI projects to an IRB is to obtain
their independent judgement of the need for IRB oversight.

* Quality improvement project reports should adhere to the Standards for Qual-
ity Improvement Reporting Excellence (SQUIRE) guidelines (http://www.
squire-statement.org). With permission of the Editorial Team, authors may submit
manuscripts that use other generally accepted improvement project frameworks
(e.g., IHI Model for Improvement; DMAIC).

* In general, quality improvement project reports should describe the process being
examined; the process change(s) that were tested; the baseline process perfor-
mance level; the methods used for conducting process tests and evaluating the
results; the results, including the post-intervention performance levels; any con-
founding variables and balancing measures; and the process change iterations as
applicable.

e 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.

e Authors may provide, or editors may suggest, that some information be provided
as a supplemental file so that the main paper remains concise. The supplemental
content may include data sets, images, video clips, and in-depth details on meth-
odology.

REVIEWS / SYNTHESIS (£4,000 WORDS)

* ]JJOP invites the submission of reviews of all types, including those with and
those without meta-analytic components. In addition to the guidelines for original
research provided elsewhere in these guidelines, any submissions in this catego-
ry should be consistent with the Prisma 2020 guidelines for reporting systematic
reviews https://www.equator-network.org/reporting-guidelines/prisma/.

ToorLsox (<3000 WORDS)

* These submissions will explain a tool or technique and describe its practical use.
Where applicable, the articles may include a supplemental file or link that con-
tains the tool and a data file where the reader may try out the tool.

e 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
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or the specifics of the project that it was actually used in.

Description of the Tool / Technique — As the central focus on the paper, this
section shall provide in an in-depth examination of the tool or technique and
its mechanics. Describe how the tool or technique should be applied in con-
text of a clinical, operational, or administrative setting.

Discussion — Discuss the underlying rationale for the tool or technique and
why it may be favored over other options.

Provide a critique of related methods. Also include discussion of any limita-
tions of the tool or technique.

Exercise — Where applicable, describe how to use the tool or technique in con-
junction with a sample data set or scenario.

SpeciAL REPORTS

This submission category will be used for articles of a scholarly nature that do not
fit into one of the other IJOP submission categories. Authors are encouraged to
use the guidelines described in this document that seem to be most applicable to
their Special Report, but consultation with the Editorial Team before manuscript
submission is strongly encouraged.
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