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ABSTRACT

Aim: Little is known about the risk factors associated with stretcher tipping. This
study aimed to investigate whether the height of a stretcher is associated with the
risk of tipping and to examine strategies to prevent the tipping of a stretcher during
transportation.

Methods: This was a mechanical simulation study using Stryker’s Power-PRO™ XT.
The stretcher and manikin were placed on a board, and the board was inclined at a
gradient of approximately 1 degree per second. Tipping was defined as the point at
which the weight of the manikin caused one of the wheels to lift off the ground upon
applying a specific angle. The tipping angles were measured and examined. The po-
sition of the stretcher was varied between supine, seated, high (96cm), middle (66cm),
and low (36cm).

Results: In the supine position, the tipping angles were smaller in the order of high,
middle, and low position, with a mean (degree) and 95% confidence intervals (CI) of
12.4 (12.2-12.6) for the high position, 18.4 (18.1-18.7) for the middle position, and 26.3
(25.9-26.7) for the low position. In the seat-ed position, the tipping angles were also
smaller in the order of high, middle, and low position [11.9 (11.7-12.1) for the high
position, 16.2 (15.3-17.0) for the middle position, and 20.2 (19.8-20.6) for the low posi-
tion, respectively]. Additionally, it was observed that the tipping angles were smaller
in the seated position at all stretcher heights compared to the supine position.
Conclusion: The risk of a stretcher tip was found to be greater in the high position
compared to the low position and in the seated position compared to the supine posi-
tion. It is recommended that EMS providers should lower the position of the stretcher
as much as possible while ensuring appropriate patient monitoring and care.

INTRODUCTION

Transporting patients from the scene to the hospital is a cru-
cial task for emergency medical service (EMS) providers. This
task may need to be performed in unsafe locations such as the
second floor of patients” homes, athletic fields, or traffic acci-
dent scenes. Patients must be transported to the hospital with-
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out causing pain or worsening their condition, and EMS providers are responsible for
ensuring safe and prompt transportation in all emergency cases. Accidents such as falls
during transport can result in additional harm to the patient and can lead to civil liabili-
ty for EMS providers.

An ambulance stretcher is the primary device EMS uses for transporting patients in the
prehospital environment. According to the Fire and Disaster Management Agency in Ja-
pan, 21.6% of all accidents during prehospital field activities are related to stretcher op-
erations (Fire and Disaster Management Agency, 2022). Previous studies have revealed
that most stretcher tipping frequently occurs during loading & unloading the stretcher
from the ambulance, followed by moving the stretcher (Wang, et al., 2009; Yutaka et al.,
2021). To date, studies on stretchers have been limited to epidemiological research, and
there has been no investigation into the risk factors associated with stretcher tipping.

To address this knowledge gap, we have conducted a mechanical simulation study
hypothesizing that the stretcher height is associated with the risk of tipping during
transportation. This study aimed to investigate whether the height of the stretcher is as-
sociated with the risk of tipping and to examine strategies to prevent the stretcher from
tipping during transportation.

METHODS
STuDY DESIGN AND SETTING

This mechanical simulation study was conducted in the Hiroshima International Uni-
versity training room on November 15, 2022. The ethical review was waived due to the

study design.
Height 36105 om (Measured from (Str.yker, USA) was used in this study. The
bottom of mattress at seat main specifications of the Power-PRO™
— section, to ground level) XT are presented in Table 1. The hydraulic
engt 206 cm system of the stretcher is powered by a
Width 28 om battery, enabling the user to easily raise
Weight 57 Vo (Sheicher Wil ons and lower the stretcher using a button.
battery pack); 76 kg (Including
_ matiress and restraints) For this study, a Rescue Randy Manikin
g::'a“:i"t';“ Wolght 318 kg (65kg, Simulaids, Inc. USA) was used

to simulate the weight and balance of a
typical adult male. The manikin was loaded
onto a stretcher, and the combination was
placed on a board. The board was inclined at a gradient of approximately 1 degree per
second.

Table 1: Main specifications of Power-PRO X

Tipping was defined as the point at which the weight of the manikin caused one of the
wheels to lift off the ground upon applying a specific angle. Tipping angles were mea-
sured using a digital inclinometer (DL270LV, STS, Japan) (Figure 1). The position of the
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Digital inclinometer

Figure 1: The tipping angles were measured by a digital inclinometer.

stretcher varied between supine, seated, high (96cm), middle (66cm), and low (36cm),
and the angle of tipping was measured five times at each position.

STATISTICAL ANALYSIS

Data was represented as means with confidence intervals. ANOVA was used to com-
pare means for tipping angles by stretcher height, including post hoc analysis with Bon-
ferroni correction for multiple comparisons. Furthermore, a T-test was used to compare
means for tipping angles between supine and seated positions by stretcher height. The
Kolmogorov-Smirnov test confirmed normal distribution. Data was analyzed with EZR
(Kanda, 2013) and P values of <0.05 were considered statistically significant.

RESULTS

TIPPING ANGLES BY STRETCHER HEIGHT

. . . [ | H I H
The comparison of tipping angles Position g —
by stretcher height is shown in Ta- Low (A} Middie (B) High (C)
ble 2 There were Statlstlcally Sig' Supine position 26.3 (25.9-26.7) 18.4 (1B.1-18.T) 12.4 (12.2-12.6) =000
niﬁcant dlf‘ferences 11‘1 the tipping Seated position 20.2 (18.8-20.6) 18.2 (15.3-17.0) e (M.7-121) <0.001
angles between stretcher heights in ' ovais (Peost hoo anslysis)
both supine and seated positions. avB | Awc | Bwc
In the supine position, the tipping | supine position <0.001 <0001 Y
angles were smaller in the order Seated position <0.001 <0.001 <p.001

of high, middle, and low position  Tiping anghes (degrec) arc presenicd as mean (95% C1).
[mean (degree) (95% confidence
interval (CI)); 12.4 (12.2-12.6) for Table 2: Comparison of tipping angles by stretcher height.
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the high position; 18.4 (18.1-18.7) for the middle; 26.3 (25.9-26.7) for the low position,
respectively]. Post hoc analysis revealed significant differences in tipping angles for all
combinations. In the seated position, the tipping angles were also smaller in the order of
high, middle, and low position [11.9 (11.7-12.1) for the high position; 16.2 (15.3-17.0) for
the middle; 20.2 (19.8-20.6) for the low position, respectively].

TIPPING ANGLES BY POSITION

Position
Stretcher height P-value
Th . f . . Supine position Seated position
e comparlsgp 0 .tlpplng ) Low 263 (25.9-26.7) 20.2 (19.8-20.6) <0001
angles by position is shown in Middle 184 (18.1-18.7) 162 (15.3-17.0) <0.001
Table 3. There were statistically High BAG23-125 R ool

significant differences in the
tipping angles between posi-

tions in all stretcher heights.

The tipping angles were small-

er in the seated position compared
to in the supine position in all stretcher heights [supine position vs. seated position; 12.4
(12.2-12.6) vs. 11.9 (11.7-12.1) for the high position; 18.4 (18.1-18.7) vs. 16.2 (15.3-17.0)
for the middle; 26.3 (25.9-26.7) vs. 20.2 (19.8-20.6) for the low position, respectively]

lipping angles (degree) are presented as mean (95% CI).

Table 3: Comparison of tipping angles by position.

DISCUSSION

This simulation study found statistically significant differences in the tipping angles be-
tween stretcher height and position. The results indicated that the stretcher was likelier
to tip in the high position than in the low position and the seated position than in the
supine position. To the best of our knowledge, this is the first study to investigate the
association between stretcher height and the risk of tipping.

Previous research on EMS and stretchers has been limited (Wang et al., 2009; Yutaka et
al., 2021; Prairie et al., 2017; Armstrong et al., 2017; Studnek et al., 2012), with a focus on
adverse events that occur during stretcher operations. One common adverse event is
tipping the stretcher while in motion with a patient on it, indicating that patient transfer
may be associated with a high risk of tipping. It is, therefore, essential to investigate the
risks related to tipping to ensure the safety of both EMS providers and patients. Previ-
ous studies have attempted to identify the risk of tipping in patients being transported
by EMS using epidemiological methods and interviews with EMS providers (Wang et
al., 2009; Yutaka et al., 2021; Prairie et al., 2017). In contrast, the current study sought to
understand risks by focusing on the height and position of the stretcher. The present
study builds on these prior reports. It extends them by showing significant associations
between the height and position of the stretcher and the risk of tipping in simulated
conditions.

The mechanisms underlying our findings may be relatively straightforward. The risk
of tipping a stretcher while stationary and not moving is determined by the height of
the patient’s center of gravity, the width of the stretcher’s axle, and the angle of inclina-
tion. (Figure 2). As such, the higher the height of the stretcher and the seated position
rather than the supine position, the higher the patient’s center of gravity, resulting in a
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decreased tipping angle. Additionally, the positioning of the Power-PRO XT’s hydraulic
assembly, combined with a patient at the stretcher’s highest height, may contribute to
raising the stretcher’s center of gravity. Furthermore, when the stretcher is in motion,
various factors come into play, such as the acceleration of the stretcher’s movement,

(D Height of the patient's center of
gravity

(2 Width of the stretcher's axle

(3 Angle of inclination

GL

Figure 2: Factors associated with tipping.

changes in the patient’s center of gravity due to body movements, and the slope and
unevenness of the surface. As a result, increasing the patient’s center of gravity further
reduces the tipping angle.

The present study provides a strategy for reducing the risk of tipping during patient
transport by EMS providers. Specifically, when moving a stretcher with a patient, it is
recommended that the stretcher be positioned as low as possible without compromis-
ing observation or treatment. Expanding the width of the stretcher would also decrease
the risk of tipping; however, since the width of the stretcher is already established as a
standard, lowering the stretcher is deemed a practical solution for EMS providers to im-
plement. A previous study reported that many EMS providers moved stretchers in the
highest position (Yasuharu et al., 2013). The likely cause for this is that many ambulanc-
es require a stretcher to be loaded in a high position. By modifying the design of ambu-
lances and the loading practices of EMS providers, the elevation at which the stretcher
is loaded into the ambulance can be reduced, thereby reducing unnecessary positioning
of the stretcher in a high position.
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LIMITATIONS

Our study has several limitations. First, this study employs a manikin simulation; there-
fore, the results could be influenced by the manikin’s weight, potentially leading to vari-
ations from real-world clinical scenarios. As such, the findings may vary if conducted
with actual patients. Second, the study was conducted with the stretcher in a stationary
position, and the results may have differed if the stretcher had been transported. Finally,
the Power-PRO™ XT with the battery was used in this study, limiting the generalizabili-
ty of the results to other types of stretchers.

CONCLUSION

The height and position of a stretcher have been found to be related to the likelihood

of stretcher tipping. A stretcher is more likely to tip in a high position than a low po-
sition, and in a seated position than a supine one. Accidents, such as falls that occur
during transportation of patients can result in further harm and expose EMS providers
to potential civil liability. Therefore, to reduce the risk of tipping during patient trans-
portation, EMS providers should lower the position of the stretcher as much as possible,
while ensuring appropriate patient monitoring and care.
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ABSTRACT

Purpose: The purpose of this study was to characterize emergency medical service
(EMS) workflow in the care of children during simulated emergency, prehospital
encounters.

Methods: This is a secondary analysis exploring high-fidelity videorecorded simu-
lations, performed by EMS personnel. Two scenarios were used in 19 simulations
which consisted of a 15-month and a 1-month-old with respiratory decompensation
and shock requiring intravenous fluid, respiratory support, and medication admin-
istration. One trained investigator performed reviews of the videos of teams EMS
practitioners, quantifying the sequence and number of tasks performed and time

to completion of the simulated intervention. The variance in sequence of tasks was
quantified using the Levenshtein distance. We quantified the proportion of time with
no activity (idle time) and temporal overlap (team multitasking time).

Results: We identified 17 types of distinct tasks performed during the simulation.
There was high variability across simulations in the sequences, types, and number of
tasks performed. The number of team members involved in each video varied, rang-
ing from three to six. Activities were frequently accomplished by one or two people,
but sometimes these activities could require three. Team multitasking was noted in
all scenarios, with a mean of 99% multitasking ratio (range: 52-202%). Mean propor-
tion of idle time was 4% (range: 0-11%). Weight estimate, intravenous or intraosseous
access (IV/I0), radio report, blood glucose level (BGL), medication administration,
pulse check, and respiration check were observed in all videos. Other tasks were
observed in only a proportion of scenarios with varying frequencies. The median
number of differences in sequence of tasks between scenarios was 15.

Conclusions: We were able to identify many of the tasks used by EMS personnel and
the duration of time to complete such tasks. This method of identifying and quan-
tifying EMS tasks may be useful in workforce allocation, identifying strengths and
weaknesses of team members, or evaluating a team member’s readiness for the field.

INTRODUCTION

Workflow is a central concept in studying health systems and
care delivery (Ozkaynak 2016). Understanding workflow is par-
ticularly important in designing, implementing, and evaluating
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systematic interventions to improve patient and organizational outcomes (Ozkaynak
2016). Although workflow studies are common in clinic and hospital settings (Ozkaynak
2016, 2019, 2018, 2015), workflow in the domain of Emergency Medical Services (EMS)
has not been fully explored.

EMS practitioners face challenges in their work due to uncertainties related to the type
of patient, the environment in which they find themselves, and the pressure of respond-
ing rapidly. These factors could significantly affect the quality and safety of patient care
in the field (Kaufmann 2020). Systematic informatics interventions, such as clinical de-
cision support (CDS), may overcome some of these challenges (e.g., determining when
and how to perform a certain procedure or treatment), however, understanding EMS
workflow is an essential first step in developing such intervention (Ozkaynak 2016,
Ozkaynak 2020, Zhang 2020). Workflow analysis for EMS practitioners can reveal many
details of work such as, what activities are conducted, who is involved, and the tempo-
ral relationship of activities during an encounter. These details can inform the design,
implementation and evaluation of systematic interventions that could improve the qual-
ity and safety of EMS care and ensure that the intervention is congruent with workflow.

The examination of EMS workflow is inherently challenging given the diversity of
patient events and work environment. Traditional methods such as in situ observations
or interviews, may not be feasible or effective to capture the subtle details of EMS work-
flow, given the infrequent occurrence of certain types of encounters, such as pediatric
emergencies. Simulation, a common training method for emergency care and other
providers (Hayden 2018), can be a valid and efficient way to recreate high risk events

in a low-stakes environment and therefore can be a beneficial approach in capturing
EMS workflow. Simulation also allows for a control of the environment, allowing for
exploration of human factors and complexity in clinical care. Specifically, simulations of
pediatric emergencies allow for the study of many critical events, such as the temporal
sequence of events, that would otherwise be difficult or impossible to capture in a rea-
sonable timeframe in “real world” settings given the low frequency of pediatric EMS en-
counters. The purpose of this study was to characterize workflow for EMS care during
simulated pediatric emergencies, a low frequency, high-risk event in the out-of-hospital
setting. We defined workflow as the sequence of performed activities and amount of
time utilized to provide care to a patient by an EMS team (Ozkaynak 2019).

METHODS
StupY DESIGN

This is a secondary analysis of a series of videotaped simulation conducted within a
single EMS agency in the mountain region of the U.S. The simulations from the parent
study were recorded in a 6-month period from September 2018 to March 2019 (Kothari
2020). The study investigators obtained IRB approval from the Colorado Multiple Insti-
tutional Review Board (COMIRB) through a secondary data analysis IRB application.
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STUDY PARTICIPANTS

Participants were licensed EMS providers from one local EMS agency that served a
population of 280,000 over 130 square miles. All participants were trained and certi-
fied with either Pediatric Advanced Life Support (PALS) or Pediatric Emergencies for
Prehospital Providers (PEPP). All participants were active EMS and fire professionals
that routinely respond to emergencies and met the state licensure requirement for their
scope of practice and employment. The participating EMS agency routinely conducts
mandatory quarterly education, designed to train on updated protocols and new
clinical initiatives undertaken by the agency. The last series of pediatric trainings were
conducted a year before these simulations and were part of a clinical initiative to intro-
duce a new medication dosing program for children.

The teams of EMS practitioners participated in the simulations consistent with their
typical composition when responding on scene. In general, teams were comprised 1-3
paramedics, and 1-3 EMT and AEMTs. Participation in simulation training took place
at a central training center during the EMS professionals’ scheduled shifts as part of
their mandatory quarterly education. Individual stations went out-of-service to partic-
ipate with their crews. Investigators of the parent study did not control for team com-
position.

SIMULATIONS

A random selection of videotaped simulations conducted as part of a separate educa-
tional study were reviewed and analyzed. We utilized the simulations conducted in
the first part of the educational study (i.e., within the first 3 months) to capture base-
line EMS workflow associated with a pediatric emergency. High-fidelity simulations
consisted of two scenarios: a 15-month child with hypotensive shock and seizures and
a 1-month old infant with hypoglycemia and shock, both requiring intravenous (IV)
fluid, medication administration, airway management, and treatment of hypotension.
In the scenario with hypoglycemia, the mannequin was set to have seizure activity

if not treated with dextrose within 5 minutes of the simulation starting. The scenar-
ios were constructed with expected activities based on the agency’s EMS protocols.
The content was identified to generate recognition and appropriate management of
shock and respiratory failure. The “patient” was a high-fidelity pediatric mannequin
with real-time tactile and auditory feedback. The simulation attempted to mirror
standard paramedic practice. Each scenario was conducted with a high-fidelity man-
nequin made by Laerdal (TM). Two separate mannequins were used, one the size of
an 18-month-old and one the size of a 1-month-old. The mannequins were controlled
by a remote tablet that could change both an electronic monitor as well as sounds
and tactile findings (i.e., pulse). The fidelity of the mannequins included pre-recorded
verbal responses, cardiac sounds including a gallop, murmur, and rate; respiratory
sounds including stridor, wheezes, rhonchi, and rales; pupillary changes including
fixed, responsive, and unequal; facial coloring to indicate cyanosis; changes in tongue
size; and motor activity such as seizure. The mannequin operator was present in real
time watching the scenario and would indicate when an action was completed, thus
resulting in an automatic change in vital signs or other high-fidelity simulation activi-
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ty accordingly. The same computer operator ran all 135 scenarios in the parent study.

The EMS teams used their own training equipment organized in the manner of their
own pediatric bags used in the field. They also had a mock drug box for use of con-
trolled medications such as midazolam. The teams were provided with bags of crystal-
loid and ampules of dextrose that were the same as those used by the agency. The teams
were oriented to the mannequin with the ability to assess heart and lung sounds, feel
the tactile components (pulse, tongue size) and see the motor changes such that they
could recognized these features during the scenario. The pre-briefing took 15 minutes
and was conducted immediately prior to the simulation scenario. The simulation was
conducted in a mock ambulance interior environment outfitted with cameras and mi-
crophones. Events and scripts were standardized, with changes in patient condition
occurring at pre-determined intervals. Teams were asked to provide normal care follow-
ing their protocols as they would in the field. This included a primary assessment with
vital signs, oxygen administration, ventilatory support, intravenous or intraosseous
access, and fluid and medication administration. Figure 1 shows an exemplar of the
scenario timeline.

Scenarios: 15 month old seizure
1 month old hypoglycemia

Tachycardia Respirato )
y . P Yy . Further Scenario
Hypotension » Decompensation > . . >
) . deterioration ends
Hypoxemia +/- Seizure

Figure 1. Projected Simulation Sequence
DATA ANALYSIS

All prerecorded videos (simulations) were reviewed by one of the authors (CD) for
workflow analysis. The reviewer had prior EMS experience and was trained on anal-
ysis by an author (MO) with expertise in systems engineering and health informatics.
The reviewer was instructed to review each of the videos and the videos were replayed
as needed. The following outcomes were noted: activity type, time from the start and
completion of the activity (time on task by the team), the provider(s) involved in each
activity, and video duration.

We report on three building blocks of workflow: activities, roles, and sequence, as sug-
gested in patient-oriented workflow approach (Ozkaynak 2019). Activities were defined
as distinct tasks performed by one or more members of the team. We defined these
activities after the simulations were video recorded but before observer watched the
videos. Frequency of each activity performed during the simulation was captured along
with the time at the start and at the completion of the activity. For activities that were
repeated during the simulation, the number of times it was performed was captured

by the video reviewer. We defined ‘idle time” as the proportion of time when no record-

International Journal of Paramedicine — Number 4, October—-December, 2023



Ozkaynak: Pediatric Workflow

ed activity was being conducted. Non-idle time was the total time when there was at
least one activity being recorded during a simulation. We defined team multitasking

as simultaneous engagement in more than one task by team members and calculated
team multitasking ratio. This was determined by the difference between the total video
(e.g., simulation) time and the non-idle time divided by the non-idle time. We used this
metric given its ease of interpretation. This metric shows the ratio of the time of multi-
tasking when any activity was being conducted. If the score was 0% it meant there was
no multitasking, indicating that the team was conducting only one task. If the score was
100% then it meant, on average, there was one additional task (a total of two activities)
performed during the non-idle times throughout the simulation. Multitasking in this
study was not an indication that multiple people were involved in the same activity, but
instead denotes that two or more distinct activities were conducted simultaneously by
the team.

For role analysis, we reported on the number of people involved in each scenario and in
their steps. For the analysis of sequence, we utilized the Levenshtein distance (a string
metric). The Levenshtein distance has been used in examining workflow in emergency
departments (Ozkaynak 2012). Specifically, the Levenshtein distance is the number of
changes in one string that is needed to create a new string. These changes could include
a different order of elements or the addition and subtraction of different elements. In
our analysis, we first coded each activity by a letter and then ordered the sequence of
activities for each scenario thus creating a word for each simulation. We then calculated
the Levenshtein distance (Pentland 2013) to identify the minimum number of changes
in each simulation activity sequence (the corresponding word) required to match one
simulation to another. A pairwise comparison matrix between each simulation was per-
formed. We report the median Levenshtein distance with the interquartile range (IQR)
between each pair of simulations over the total number of comparisons. Figure 2 illus-
trates an example of how Levenshtein distance is calculated.

Scenario 1 IHBOKT FSEGMF JIBE
111111234567891011111213

Scenario 2 I TBOKHMGFCKOEIDFIJIKB

Figure 2. Illustration of Levenshtein distance calculation. In this hypothetical example, the workflow for
scenario 1 could be converted to scenario 2 in 13 steps. The underlined activities of scenario 1 (H and T)
can be replaced to match scenario 2. Therefore, Scenario 1 can be matched to Scenario 2 by switching H
and T. Other edits were changing or adding activities. S was the unique activity in Scenario 1. C and D are
the unique activities in Scenario 2.

RESULTS

A total of 19 videos were analyzed, 12 were of the 15-month-old and seven were of the
1-month-old. Median time of each video was 10 minutes and 31 seconds (IQR 2 min-
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utes, 4 seconds). There were between three and six EMS providers participating in each

simulation with a median of four providers.

ACTIVITIES

A total of 17 distinct activities were captured (Table 1). The number of activities com-
pleted during each simulation varied between 16 and 21 for the 15-month scenario
and 13 and 24 for the 1-month scenario with the median number of activities equaling

Table 1. Activities included in videos (All durations are in seconds)

Aclivity name Activity description 15-month-old scenario (n=12) l-moenth-old scenarie (n=T})
Number Nuamber of Mean Number of | Number of videos | Mean duration (min,
of times vidleos in duration times in which activity man}
ohserved | which activity | (min, max) | observed ohserved

obverved

Basic Airway Airway assessment, chin lifi, 4 4 69 {6, 2 2 117 (47, 187)
opening of airway 194)

BGL Oblam blood glucose level 12 12 BZ{1Z, 9 ) 43 (3, 2HE)
using glucometer L]

BMV Rag-mask ventilation: 11 11 SRR, 7 7 6 (17, 63)
Application of mask on face, 136)
seal around face, ventilation
using anesthesia or self-
inflating bag

BI* measure Application of BP cuff, manual 17 10 48 (4, 1o T 6l (7, 455)
or machine automated cull 122}
milation
ECG Application of 3 electrodes to 11 11 F(3,26) 5 5 3907, 142)
(electrocardio- | comect locations, connection o
gramj monitor
EiCi02 Application of ETCO: monitor g ] 55023, 1 1 6 (6,6}
o patient, connection to Ty
monilor

Iv_1» Intravenous or iNTRosse0us 13 12 176 K T 149 (68, 246)
line placement (25,4400

'Y fMuid Intravenaus ar infracsseons 14 11 196 i T 2R (68, 4RG)

fluid administration (41,58E)

Medication Determining medication dose, 14 12 150 (41, @ T 106 (40, 269)

administration | drawing up medication in 243)

syringe, administration through
I, 10y, or IV route
Oxygen Delivery of oxygen through 1 1 69 (69, 1] o
delivery face mask, nasal canula, bag H9)
mask ventilation
Oxygen Application of continuous 11 1 T3(7, K T 47 (2, 100)
MEAsure pulse oximetry, attachment of 161}
lead to monitor
Pulse check Manual check of pulse in 26 12 24 (3, 87) 16 7 22 (4, 53)
fermoral, brachial, or carotid
location
Pulse Oximetry | Application of pulse oximetry 11 11 2209, 72) T T 17 (8,26)
probe and connection to
monitor
Radio report Delivery of summary of case 12 12 T4 (55, 7 T 56039, 83)
amd clinical care in prearrival 138)
notification to hospital
Respiration Listening to breath sounds 33 12 64, 10) 17 7 24 (7, 45)
check during spontaneous respirations
ar ventilated hreaths
Response check | Mental status assessment T 5 T, 5 4 T3, 14)
429)

Weight Use of length-based tape or 13 12 23 (5, 52) 7 7 13 (9, 19)

estimate asking for weight from

cAregiver

18.5 for the 15-month-old and 18 for 1-month-old. Overall, not all activities were per-
formed in every simulation, and some activities were performed multiple times in a

single simulation. Median durations of the simulations were 653 and 593 seconds for 15

months and 1-month scenarios, respectively (Table 2). Median idle times (i.e., no team
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member was performing any documented tasks) in a simulation was 18 and 10 seconds
for 15-month and 1-month scenarios respectively. On average, 4% and 5% of idle time
occurred for the 15-month and 1-month scenarios respectively.

15-month scenario | 1-month scenario

(n=12) (n=T7)
Mean number of activities, (min, max) 18.4 (16, 21) 18.1 (13, 24)
Median number of activities 18.5 18
Mean duration (min, max), seconds 653 (524, 849) 593 (438, 831)
Median duration, seconds 646 606
Mean idle time (min, max), seconds 24 (0, 63) 25 (0, 58)
Median idle time, seconds 18 10
Mean idle time ratio 4% 5%
Mean multitask ratio (min, max) 102% (52, 202) 94% (57, 155)
Median multitask ratio 96% 92%
min=minimum, max=maximum

Table 2. Descriptive Statistics for Videos (n=19)

RoLEs

The number of team member involved in each video varied between three and six.

| Number of times in 15
| | month scenarios
| Activities that invelved 3 personnel
. Basic airway
BMY

| Number of times in 1
| month scenarios

V=10
Medication administration

=L L =

=]

| Oxygen measure
Pulse check
. Respiration check |
| Activities that invelved 2 personnel
' Basic airway |
BF Pressure
BVM
ETCO:
| IV Fluid
IV_10
- Medication administration
- Oxygen measure
Pulse check
| Pulse oximetry
Respiration check
. Response check
Weight estimate

— LA

L AL R R SR SR R R R ]

Table 3. Activities involved multiple people

My R [ -

—_— s

e Nl E=M = DR P S S S = =]

Activities were fre-
quently accomplished
by one or two people,
but sometimes these
activities could take
three people (Table 3).

CONCURRENCE AND
SEQUENCE

In two of the
15-month simula-
tions, six activities
were conducted
concurrently at least
once. In five videos
(four in 15-month and
one in 1-month simu-
lations), at most, three
activities were con-
ducted concurrently.
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Mean multitask ratio was 102% and 94% for 15-month and 1-month scenarios respec-
tively. Only 12-55% (mean 36%) of the time did EMS personnel conduct one or no activ-
ity in a simulation. The minimum pairwise Levenshtein distance for both scenarios is 11
which means 11 activities would be edited to transform one simulation to another. The
median pairwise Levenshtein distance for both scenarios is 15. The maximum pairwise
distance was 18 for 15-month scenario and 19 for 1-month scenario (See Appendix).

DISCUSSION

Workflow analysis is critical to understanding complex systems such as the healthcare
environment and is an important component to consider when implementing process
improvement. To date, there has been limited workflow research in prehospital envi-
ronments, particularly in the care of pediatric emergencies. In this study, we character-
ized workflow among teams of EMS practitioners, using a systematic approach in the
evaluation of a series of simulations in which the patient’s condition and environment
were controlled. More importantly, we presented a method to study workflow for EMS
work. We found a significant degree of variability; particularly in the number and type
of activities performed in each scenario, the sequence of these activities, as well as the
number of team members involved. Not surprisingly, we also found that EMS teams
multitask continuously across the entirety of an out-of-hospital encounter.

What is notable about the degree of variability seen in the EMS team workflow between
scenarios is the fact that the physical environment, equipment, and clinical features of
the scenario were controlled suggesting that the variability seen is due to EMS provider
teamwork and communication alone. Some variability may be due to the experience of
the EMS practitioner, or their familiarity with other team members. Prior studies exam-
ining errors in out-of-hospital care strongly advocate for interventions to reduce known
variabilities that can negatively affect safety and patient outcome issues (Herzberg 2019,
Jones 2018, Meckler 2018, Ramadanov 2019). As an example, efforts to reduce variability
in care such as “pit crew resuscitation” demonstrate improved outcomes for patients
(Hopkins 2016).

Our study is the first use of Levenshtein distance to examine EMS workflow, and one of
few studies that has used it in any healthcare settings (Ozkaynak 2013). It is potentially
clinically relevant and shows a common degree of sequence variability seen in emer-
gency care. This approach allows evaluation of the effects of various interventions (e.g.,
training, technology, etc.) on sequence variability by allowing pre and post comparisons
without a need for a control group. Although safety and patient outcomes were beyond
the scope of our study, our methodology can be used to measure the extent of variability
in EMS workflow and provide a standardized metric that can be used as an outcome in
intervention studies designed to streamline workflow and standardize care.

Team multitasking is assumed in prehospital care (Norri-Sederholm 2014); however,
team multitasking can potentially lead to human error and patient safety issues because
of confusing and coordination failures (Chisholm 2000). Our methods can be utilized in
future studies to answer questions regarding the optimum number of team members

in EMS care and best task sharing policies. Quantifying workflow and multitasking can
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inform the design, implementation, and evaluation of communication or other team-
based interventions that improve team performance and the outcomes of EMS work.

Our finding of the degree of multitasking in the setting of hands-on patient care demon-
strates that EMS practitioners may not have the capability to use and interact with
handheld computing devices such as those used to collect and document patient data
and keep track of team activities. Prior studies examining this issue have made the same
conclusion and suggest that degree of variability and multitasking in EMS teams ne-
cessitates novel interventions to support EMS providers (Chisholm 2000). For example,
hands-free, semi-automated wearable technology such as smart glasses can be adopted
to better support EMS workflow (Zhang 2021a, 2021b, 2022). Other studies demonstrate
that interventions to improve teamwork11 or integrate health information technology
(HIT) (Zhang 2020) can improve EMS care.

During the brief moments of idle time, the subjects were not providing care to the pa-
tient. The nature of the reason behind the idle time was not directly analyzed, however,
pauses in treatment is common to allow devices to calibrate (e. g., ECG recording) or

to observe response to treatment (e. g., anti-seizure or glucose medication). The study
investigator measuring time and duration of activities did include the time determining
a dose of medication, drawing up the appropriate volume, and administration of the
medication all as an activity.

Our previous study which focused on inefficiencies and patient safety issues using the
same dataset highlighted that EMS teams failed to perform certain tasks due to “lack of
closed-loop, directed communication”, “inappropriate or lack of task sharing and co-
ordination”, and “lack of situational awareness.” This is similar to other studies exam-
ining EMS teams in simulation where a number of tasks are not completed (Lammers
2009). In fact, even when using a checklist, EMS teams can fail to do up to 50% of tasks
(Alphonso 2017). Variability in workflow and team multitasking can lead to these issues

ift EMS teams are insufficiently supported.

Computerized decision support technologies have been utilized in other healthcare
settings to prompt clinicians to perform certain interventions or collect information
(Jaspers 2011), and HIT interventions have been shown to improve decision making by
EMS personnel. However, smooth integration of HIT to workflow has been identified as
a challenge8 and requires methods to evaluate workflow to facilitate integration of in-
terventions. We found very little idle time in each scenario suggesting that HIT must be
integrated into existing activities but not increase the number of activities that must be
completed or performed by the EMS practitioner, yet be sufficiently flexible to accom-
modate the variability in workflow.

Studies demonstrate that interventions informed by workflow analysis during design,
implementation and evaluation phases can possibly lead to better health outcomes
(Ozkaynak 2016, Zhang 2020). This study presents a systematic approach to examine
EMS workflow so that intervention designers, implementers, and evaluators can use it
to inform their work.

International Journal of Paramedicine — Number 4, October—-December, 2023



Ozkaynak: Pediatric Workflow

Future research should include the design of participatory or non-participatory field
studies to confirm these findings. Qualitative studies may identify the factors that influ-
ence the degree and extent of multitasking and its consequences. These types of studies
can also evaluate factors associated with the variability in type of activities conducted
including their sequence, which team members are involved, and how this affects the
quality and safety of care. Our study focused on activities, roles, and sequence. Howev-
er, other work elements such as data flow could be integrated as well.

LIMITATIONS

The limitations of this study included the inherent difficulty in observing teamwork
through video monitoring and the inability to fully understand the team member’s
motivation. Although all videos were assessed for audiovisual clarity, some team tasks
may have occurred outside the visual field of the cameras and audio recordings may not
have captured all verbal communication clearly. In addition, body language or non-ver-
bal communication is more difficult to detect. Team member motivation is difficult to
determine without audible cues. One cannot expect simulations to replicate how one
would respond in the field, since mistakes made on a mannequin do not have the same
consequences of those made during actual patient care. Teams and individuals per-
formed tasks on occasion without verbalizing their plan of care.

Despite the great potential of simulations, de-contextualizing collaborative work by per-
forming it in a laboratory setting, may affect not only the primary work activities, but
also the background work that enable these activities. Within healthcare, the importance
of, for instance, articulation work (Corbin 1993) (i.e., activities that are not a part of ac-
tivities toward primary goal but makes primary goal activities possible) has been found
to be critical to take into account in coordination of medical settings (Abraham 2013).
This often subtle and highly contingent background work may be difficult to recreate in
a simulated setting, which introduces the uncertainty that the problems observed may
in fact be caused by the absence of normal routine.

This is a secondary analysis from a previous study. High variability in crew numbers
and levels of licensure can be considered as a limitation, however team composition in
simulations mirrored the exact composition of teams in the field as the participants were
on shift at the time of simulation practice. Although some simulations did not require
treatment of seizure activity, all tasks reviewed included essential aspects of prehospital
care regardless of whether the patient had a seizure in the first 5 minutes. In addition,
we intentionally chose only a fraction of the available videos for our analysis, but a larg-
er sample size may have allowed us to find additional nuances in workflow not noted
in the selection of videos that we did review. We did employ a single video reviewer
which may skew our findings; however, our reviewer did undergo training and has a
background in prehospital care.

The performance of EMS personnel is affected by many factors; however, the scope of
this study was limited to workflow issues.
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CONCLUSIONS

We were able to identify many of the tasks used by EMS personnel and the duration of
time to complete such tasks. This method of identifying and quantifying EMS tasks may
be useful in workforce allocation, identifying strengths and weaknesses of team mem-
bers, or to evaluate a team member’s readiness for the field. Additionally, our findings
can inform the development of interventions, specifically the design, implementation,
and evaluation of HIT and other teamwork interventions designed to improve the out-
comes of EMS care.
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APPENDIX

Pairwise distances of the workflows for 15-month scenarios

imklahikbngofekliderf

imklahikbngofekkjderf

12 15

is

13 Is

Pairwise distances of the workflows for 1-month scenarios

ihfdtbogeikbmcanikj

bmithofgecjkbeo

lihibftekcimoigekj

ktckideflmoghkjboekk

imktdhcobfegj

khbtmdliceklfiokgj

khidkbtfklacimeogi,
ihfdtbogeikbmcanikj 18

bmithofgecjkbeo 19

lihibftekcimoigekj 14

ktckideflmoghkjboekk 18

imktdhcobfegj 17

khbtmdliceklfiokgj 16

Legend: These two tables show the pairwise comparison of the workflow extracted from simulations (n=12 for 15-month scenario and n=7 for 1-
month scenario) In each table the first column and first row lists the simulations (e.g., first element of first column and first element of first row are
same and show the first scenario etc.). The numbers represent the dissimilarity between the simulations at the corresponding row and the
corresponding column. For example, in the second table, the dissimilarity between the simulation listed in the 4% column and the 7% row is 11. The
smaller the number shows more similarity between the pair. For example, the dissimilarity between the simulation listed in the same column (4™)
and the 8" row is 15. This means that the workflow on the 8" row is more different (15>11) to the workflow on 4™ column.
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ABSTRACT

Background: Frequent callers of emergency medical services comprise a dispropor-
tionate percentage of emergency department visits. This study aims to describe rea-
sons for calling 911 and associated socio-demographic factors among frequent callers
in Ontario.

Methods: This was a cross-sectional research design. A mailed, self-administered
survey was sent to EMS patients who were identified and recruited to participate as
adult EMS patients (18 years or older) who called EMS over five times in one year in
one urban Ontario location. The survey instrument was developed based on a prior
qualitative study. Dillman'’s Total Design Method was used to implement the survey.
Data was summarized using frequency distribution. Subgroup analyses were per-
formed to assess for factors associated with reasons for calling in the past, reasons for
calling in the future, and health services utilized.

Results: The survey participation rate was 30.88% (n=67): 47.8% were over 65, 50.70%
were female, 85.1% were unemployed, and 38.8% lived alone. Most frequently report-
ed reasons for having called 911 were inability to get up after a fall (41.8%), exacer-
bation of chronic medical conditions (37.3%), inability to get to the hospital (34.3%),
experiencing severe pain (34.3%), and anxiety attacks (23.9%). Subgroup analysis
showed significant associations: unemployment was associated with having called
due to an alcohol or drug overdose (OR=6.50; CI: 1.16, 36.26); age over 65 had lower
odds of calling in the future for alcohol or drug overdose (OR=0.06; CI: 0.01, 0.51),
for serious allergic response (OR=0.22; CI:0.081, 0.740) or severe pain (OR=0.18; CI:
0.064, 0.518); age over 65 (OR=4.46CI=1.24-17.41) had higher odds of using Commu-
nity Care Access Centers; and male participants had lower odds of using telehealth
(OR=0.19; CI:0.038, 0.97).

Conclusions: The study results show that the most frequent reasons for calling 911,
as self-reported by participants, were calls related to falls, transport to medical care
facilities, or anxiety attacks. More appropriate management of these non-urgent calls
should be considered to free up ambulance services for more urgent calls.
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Angeles: Reasons for Calling EMS

BACKGROUND

Frequent callers of emergency medical services (EMS) comprise a disproportionate per-
centage of emergency department (ED) visits, representing a group of vulnerable and
medically complex patients who contribute to significant healthcare costs (1-3). Within
the Canadian ED literature, the 2.1-3.6% who are frequent callers (defined as seven or
more ED visits/year) account for 9.9-13.8% of ED visits (4). Similarly, prehospital sys-
tems have experienced strain beyond capacity. In Ontario, ambulance use has increased
by 40% from 2007 to 2017, representing 176,425 more patient transports, and between
2010 and 2017, a 22.4% increase in funding (5). Of all ambulance transports, frequent
callers comprise 40%. (4,6-10) In a published study surveying EMS use, one-third of
EMS dispatches are reported by researchers as non-medical emergencies (11). As such,
this population of callers, typically those who call EMS 4 to 5 times or more within
twelve months, represents an opportunity for optimizing health services and reducing
costs to an increasingly overburdened health system (2,12).

Some current literature discusses frequent callers” reasons for calling emergency med-
ical services, but the results have varied depending on the population and study loca-
tion. There is a gap in the literature concerning frequent callers in the Canadian emer-
gency healthcare system since most studies have occurred in the USA or the UK. The
limited Canadian literature reports that frequent users of ED present more commonly
than the general population with psychiatric and substance use-related complaints (6).
Studies from the USA and UK present varied data, with some noting that chief com-
plaints are similar to non-frequent callers and some noting distinct differences (6,13,14).
Some common complaints among attendees include nausea and vomiting, chest pain,
abdominal pain, anxiety, and shortness of breath (6,13,14). However, frequent callers
are more likely to call due to chronic condition exacerbations in ambulatory care-sensi-
tive diseases. (15) Chronic diseases that are more prevalent in frequent callers include
asthma (16,17), chronic obstructive pulmonary disease, renal failure, sickle cell anemia
(18), hypertension, diabetes, depression, renal failure (18,19), coronary artery disease,
and stroke (15). Conversely, they were less likely to call for trauma or pregnancy-related
reasons. (18,20) Some studies have further sub-stratified participants by age or number
of calls. One study found that younger age was associated with calls due to alcohol
intoxication, dependence, or withdrawal (18); however, another study reported that the
association between frequent calls due to psychiatric issues or substance use was mixed
(21). Despite frequent callers’ overall higher acuity complaints (12) and increased mor-
tality rates post-ED (22), persistent callers (over 20 times per year) were associated with
lower acuity complaints and fewer visits that resulted in admissions (23).

Existing studies have primarily taken place in large urban American centers, with far
fewer in mid-sized Canadian cities distinct in their universal health insurance, access

to primary and ambulatory care, and disease burden. Additionally, most studies are
conducted at the ED level, and the current literature needs more data at the pre-hospi-
tal EMS level (20). Given that 59.3% of frequent ED attendees arrive by ambulance, as
opposed to merely 12% of the general population, studying frequent callers of 911 will
contribute to reducing ED overcrowding (24). Describing this population’s reasons for
calling and access to non-emergency healthcare services will assist in meeting the needs
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of this medically and socially complex population with targeted health service plan-
ning.

This study aims to determine socio-demographic factors associated with a group of fre-
quent callers in Ontario and to describe their reasons for calling 911, attitudes towards
EMS, and healthcare services use.

METHODS
RESEARCH DESIGN

This was a cross-sectional study of community residents in one urban municipality who
call 9-1-1 frequently.

PARTICIPANTS

Participants were residents of an urban City in Canada who were 18 years of age or
older and had called 911 at least five times between April 1, 2015 and March 31, 2016. A
pool of eligible participants was generated from Paramedic Service Electronic Medical
Records using a query identifying residents who met these criteria. We aimed to survey
100 participants (n) from this target population. The sample size was based on estimat-
ing 95% confidence intervals of proportions with a 10% margin of error, and assuming
that 50% of all frequent callers call 9-1-1 for non-emergent service, a conservative esti-
mate for computing sample size for this survey.

DATA GATHERING PROCEDURES

The survey instrument was developed based on qualitative research conducted in a
sample of frequent callers of EMS done before the current study. (26) We also included
questions assessing the participants’ perceptions of emergency health care (comprehen-
siveness, continuity of care, satisfaction). The survey questionnaire was revised based
on face validation and reliability assessment results. Dillman’s Total Design Method
was used to implement our mailed self-administered survey. We first invited participa-
tion in our surveys to all qualified participants, excluding those already participating
in phase 1. The participants were given a letter introducing our study objectives and
instructions about the survey return procedure, the self-administered survey, a pre-
stamped return envelope, and a $5 gift card. The second mail-out took place a week
after the initial mail-out, and it consisted of reminders to participants to complete the
survey and return it using the pre-stamped envelope. A final mail-out occurred three
to seven weeks after the initial mail-out with a replacement introductory letter, instruc-
tions for returning the survey, the survey questionnaire, and a pre-stamped envelope.
The second and final mail-out was only done if participants did not respond after the
first mail-out. If the participant mailed the survey back, another $5 gift card was sent to
them.

Ethics approval was received from the Hamilton Integrated Research Ethics Board to
conduct the research.
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OUTCOMES

Data collected included demographic data, reasons participants called 911 in the past
and when they might do so in the future, health services most frequently utilized, meth-
od of transport to emergency care, and access to/satisfaction with outpatient healthcare.

DATA ANALYSIS

Categorical variables were analyzed using descriptive statistics. Chi-square calcula-
tions and odds ratio with 95% confidence intervals were used via Statistical Package for
Social Sciences (SPSS) version 20. Dependent variables in the analysis included: reasons
for calling in the past and future and health services utilized. Independent variables
included age, sex, living situation, and employment status. The reference category for
each independent variable in the odds ratio calculation was selected as the lower risk
category (i.e., age under 65, female, employed, living with somebody).

RESULTS
DEMOGRAPHICS

400 residents who called 911 for EMS 5 or more times in the urban area during the
one-year study period were identified. The response rate was 30.88%. A demographic
survey (Table 1) revealed that 47.8% of participants were over 65. Our total resultant
sample size was 67. Gender was equally distributed. A significant percentage (85.1%)
were unemployed. Regarding living arrangements, 58.2% lived with someone, while
38.8% lived alone. Only 23.9% of participants were normal weight or under; the rest
were overweight, obese, or declined to reveal their weight.

ReAasoNs FOR CALLING

The most frequently reported reasons for having called 911 in the preceding year were
being unable to get up after a fall, being unable to get to the hospital, experiencing a
chronic medical condition exacerbation, experiencing severe pain, and experiencing

an anxiety attack (Table 2). The least frequently reported were feeling alone and afraid,
feeling lonely, significant bleeding, or severe allergic responses. These actual reasons
differed slightly from the potential reasons why individuals would call in the future.
The top reasons included heart attack, falling and being unable to get up, chronic medi-
cal exacerbation, injuries/broken bones, and significant bleeding.

PERCEPTIONS OF EMERGENCY MEDICAL SERVICES

Participants reported high levels of satisfaction with EMS services (83.5%), with many
reporting that the information paramedics provide helps calm them down (74.7%) and
that they feel better after paramedics arrive on the scene (71.7%). Over 44% felt better
simply after calling 911. Interestingly, 46.3% had never tried to use non-emergency ser-
vices in the past, 43.3% said that the non-emergency services they had used previously
were not adequate for their needs, and 59.7% stated they would use non-emergency
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Variable Frequency (%) (N=67)
Age (yrs) | 18-24 1{1.%)
. 15-40 T 1045
L4164 27 (40.3)
65-T4 15 (22.4)
75 and older 17 (25.4)
Sex Male 15 (49.3)
[ Female 507
Employment Status | Employed F{13.4)
Mot employved 57 (B5.1)
Iuﬁhﬁtdllhnswri 1{1.5)
BMI | Underweight (<18.5) 1{4.5)
I Nomaal Weight (18.5-24.9) 13 (19.4)
. Owverweight (25.0-19.9) 17 (25.4)
I Obese Class 1 (30.0-34.%) 10 (14.9)
. Obese Class 1 (35.0-39.9) &{9.0p
Oibese Class 111 (== 4000 345
[ Diechmed 1o answier 15(22.4)
Living Arrangement | Lives alone 6 (315.8)
I Lives with somoone 39 (55.2)
I Declimed 1o answer I{3.0)
Table 1. Demographic Data
Hearon [ Frequency (%)
.{'a.ll',d not get wp afler a fall . 28 (41.8)
.{'l.'v-‘od not get b the hospnal . 23(3.3)
I('Iu:um.c medscal condstion beading to medical emengency I 25(37.3)
.Su\rr:FJ;'i .!1[54 3}
| Anxiety attack | 16 [ 23.9)
.HNI'I.ML'IEI‘. [ 111643
I Imjurics or broken bones I L0 14.9)

Vaomiting and diarrhea
Alcabol/dngg overdoss

Fainting and dizriness

F(13.4)
T4}

T4}

Felt abone and afraid
Bleeding and significant blood loss
Felt lonely

Serious allergic response

LR ]
5(7.5)
545

1{1.5)

Table 2. Reasons for Calling 911 in the last 12 months

services in non-emergency situations if
they knew about such services. Lastly,
41.8% believed the paramedics’ role was
to help in emergency and non-emer-
gency cases, while 68.7% believed EMS
should only be used as a last resort
(Table 3).

HEALTH SERVICES

The majority of participants had ac-
cessed their family physician and urgent
care services in the past year (86.6% and
56.7%), but few had accessed specialized
outpatient clinics (26.9%), walk-in clinics
(23.9%), telehealth services (16.4%) or
community comprehensive care pro-
grams (9.0%). Concerning community
services, less than half had accessed
community social programs, assisted
transportation services, or Meals on
Wheels.

Besides accessing emergency services,
participants also had good access to out-
patient non-emergent healthcare (Table
4). The majority of participants answered
“yes” in response to whether they vis-
ited a particular healthcare provider
(HCP) when they were concerned about
their health (89.6%). Additionally, 53.7%
answered “often” or “almost always”

in response to how often they visit their
HCP. Satisfaction levels were also high
at 68.7%, answering “satisfied” or “very
satisfied.”

Access To HospiTAL

Patients were surveyed concerning how
they would go to the hospital when

addressing minor and major medical issues. Concerning minor medical issues, the most
frequently answered modes of transportation were by having somebody drive them
(49.3%) and by ambulance (44.8%). A secondary proportion answered they would uti-
lize public transit (22.4%). Only a small minority responded that they would drive their
vehicle (9.0%) or walk or bike (4.5%).
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However, when addressing major medical Characteristic n | Percent (%)
issues, a much greater percentage answered EMT 417 37.5
that they would call an ambulance (91%) e oamedlc P 625
than all other transportation forms. The E— 98 59
second most frequent answer was having e = .
- Gend ale :

somebody drive them (16.4%). eneer

Other 42 3.8
ASSOCIATIONS Paid 473 42.5

Volumeer 107 9.6
Compensation

Statistical analysis was done to assess if Paid and Volumtees ot
participant characteristics were associated least 20 hours/week of
with reasons for calling 911 or using other
healthcare services. Few significant associations were found. In terms of reasons for
calling 911, being unemployed was associated with having called due to an alcohol or
drug overdose both in the past (OR=6.50; 95% CI: 1.16-36.26) as well as calling in the
future (OR=4.27; 95% CI: 0.96-19.03). Age over 65 had lower odds of calling in the fu-
ture for an alcohol or drug overdose (OR=0.06;95% CI: 0.01-0.51). Older participants
had lower odds of calling in the future for  Table 3. Perceptions of EMS

a serious allergic response (OR= 0.22; 95%

CI=0.08-0.74) or for severe pain (OR=0.18;

532 4749

95% CI=0.06-0.52). In terms of using health | variabe N (%)
services, male participants had lower odds [, - — P
of using telehealth (OR=0.19; 95% CI=0.04- |} when you are concemed abost yous
0.97), age over 65 had lower odds of using " e
specialized outpatient clinics (OR=0.33; How often do you visik the HCP? Almostpever | 3(4.5)
95%CI1=0.09-1.01). Unemployment - m—
(OR=0.10; 95%CI1=0.01-1.02) and age over — e,
65 (OR=4.46; 95%CI=1.24-17.41) had high- o )
er odds of using Community Care Access Often oRE
Centers. Almostalways | 10(14.9)

How satisfied or dissatisfied you feel about the Wery dissatisfied T 104y
DISCUSSION ars Bom dhore FICT

Dissatisfied & {900

Our results are consistent with the current Neural 7004)
literature, which shows that this population p— P—
of frequent callers is more medically and R promn
psychosocially complex (21,27). 37.5% of -
participants in this study reported calling Dxinotanswer | 12:5)

for chronic medical disease exacerbations, Table 4. Access to Outpatient Healthcare
representing overall poor control in the

community. This is consistent with current literature, which reports high rates of chron-
ic disease among frequent callers (12, 19, 27). However, literature suggests that it is not
merely the presence of a chronic disease diagnosis that may push one toward recurrent
calls to 911 but other factors adding to the complexity. In fact, 44% of Canadians overall
have been diagnosed with a chronic medical condition (2016) (28) but are not frequent
callers of EMS and make up merely 2.1-3.6% of the Canadian EMS transport population
(4).
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We hypothesize that due to the psychosocial complexity of our population, they are
more prone to exacerbations of chronic medical illnesses and manage them more poorly
than the general population. Psychosocial factors such as social support and socioeco-
nomic status play a role in the control of chronic diseases such as hypertension (29),
COPD (30), and diabetes (31). poverty (32), substance use disorders (33), and psychiatric
illnesses (34) are associated with poorer control of chronic medical illnesses. Addition-
ally, patients with comorbid chronic medical conditions with mental health disorders
have higher acute care requirements (35). This is particularly relevant to our study, as
85.1% of participants were not employed, and 38.8% lived alone and were, therefore in
the lower socioeconomic bracket, with less access to healthcare resources that can be
used to support chronic disease management in the community. Participants may have
lower financial capacity to manage their medical issues or to develop beneficial lifestyle
habits such as diet and exercise, which prevent chronic illness. Low-income status may
also be related to the fact that nearly half of our participants were over 65 years old and
likely to be dependent on pensions. However, the fact remains that their low-income
status may result in higher EMS service use. Similarly, 10.4% of our study’s participants
called due to an alcohol or drug overdose, and 23.9% called due to an anxiety attack.
Such high rates suggest that participants called not only due to chronic medical illness
but also to chronic illness exacerbations superimposed onto psychosocial complexity.

Poor functional status is another factor that may lower the threshold for calling EMS in
our study population; 41.8% reported that they called due to falling and being unable
to get up. Additionally, 34.3% answered that they could not get to the hospital because
of having called EMS. This reflects a population with poor functional status who would
be less equipped to manage acute exacerbations of medical conditions than the general
population. Additionally, these individuals would likely have greater difficulty with
transport to ambulatory outpatient care, even in non-emergency situations [36]. This
means that their medical and psychiatric conditions may be poorer controlled at base-
line. In our study, 85.1% were unemployed so this factor may be amplified with those
individuals in our research; perhaps their difficulty accessing outpatient appointments
led to unmanaged health conditions for which they called EMS.

Altogether, though, EMS and EDs are not well equipped and are under-resourced to
meet the needs of frequent callers. Concerning psychosocial complexity, 23.9% of our
participants answered that they have called for anxiety attacks, and 24.5% would call in
the future for anxiety attacks. This is comparable to Ontario statistics from 2016/2017,
which showed 22.7% of frequent callers called for mental health due to substance use
(35). Qualitative data on studying frequent users of ED have noted that regardless of
actual acuity, patients call or visit ED due to fear, anxiety, and desperation in response
to physical symptoms (35). Patients often seek symptom interpretation and reassur-
ance despite feeling satisfied with their care (29). Therefore, frequent callers may not
truly require emergency services but cannot find the reassurance they need from other
sources, such as traditional ambulatory care and social services or EMS. Services specif-
ically tailored to these individuals could reduce frequent calls to EMS. Such programs
could include frequent multidisciplinary follow-ups providing chronic medical disease
management, health education, psychiatric care, and increased social support; patients
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could be triaged at the level of dispatch for alternative services, thus rendering EMS
attendance unnecessary. Secondly, a prevalent issue in our population was falling and
being unable to get up. Because this does not usually require EMS activation, an urgent
service could be established to address this need. Lastly, bolstering the mental health
support and social services may greatly benefit this population.

Alternative models of care may provide increased quality of service for reduced health-
care costs, such as those in which paramedics refer or manage patients to reduce non-
acute transports to the ED (36). Some programs divert callers to telemedicine services,
provide advice themselves, or refer patients to their regular outpatient follow-up (37).
Similar models could be explored in Southern Ontario, but with a holistic view of pa-
tients to address non-medical issues such as poor mobility, low socioeconomic status,
and social isolation.

Our study had some limitations. Since this was a self-administered survey, respons-

es were subjective and were prone to recall bias. There was also a small study sample
because of the small number recruited and relatively low response rate despite our best
efforts. However, expanding recruitment beyond one year might lead to more recall bias
and difficulty finding contact information. Given that this population was hard to reach,
a 30% response rate was acceptable, which is at par with most mailed surveys. A larger
sample size would be ideal, but the age and gender distribution was what we expected
and a good sign that we reached a representative target population.

CONCLUSIONS

Among our frequent caller participants, the most common reasons for calling 911 were
inability to get up after a fall, inability to get to the hospital for medical care, experienc-
ing a chronic medical condition exacerbation, experiencing severe pain, and experienc-
ing an anxiety attack. Most of these reasons for calling may be managed in non-emer-
gency care settings. Most have accessed non-emergency health care services, including
family physicians, urgent care services, specialized outpatient clinics, walk-in clinics,
and telehealth services. However, over 40% still believe that the paramedic role includes
attending to non-emergency care, possibly because they call 911 despite having access to
alternative health care services. Overall, participants reported high levels of satisfaction
with EMS services, with many reporting that the information paramedics provide helps
calm them down and that they feel better after paramedics arrive on scene.

Based on these findings, we believe that the policymakers and leaders in healthcare
delivery should review why frequent call 911 and implement a system to help fre-
quent callers use more appropriate healthcare services. This may free up ambulance
services to urgent calls and decrease the expense of using more emergency services for
non-emergency conditions.
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ABSTRACT

Introduction: There has been interest in utilizing EMS to address patients’ social
determinants of health, which are thought to be the cause of many unnecessary
transports, particularly for “super-utilizing” patients. However, existing research is
limited regarding EMS clinicians’ understanding of social determinants of health and
attitudes toward potential interventions.

Methods: This cross-sectional study was conducted using an internet-based survey

of EMS clinicians across the United States with multiple methods of recruitment.
Descriptive statistics and Chi Square Tests analyzed the data.

Results: A total of 1,112 EMTs and paramedics completed the survey with 43.4% re-
porting familiarity with the term, “social determinants of health,” and 87.7% screen-
ing positive for burnout. Greater than 60% reported willingness to use proposed
interventions to address patient social needs. Those who reported familiarity with the
term, “social determinants of health,” were more likely to indicate willingness to uti-
lize interventions and to believe they were responsible for addressing their patients’
social needs. Burnout had no effect on clinicians’ willingness to use resources.
Discussion: Respondents showed substantial interest in using the proposed resources
to address patient social needs, suggesting that EMS clinicians may be receptive to
expanding their scope of responsibility to include socioeconomic interventions. EMS
clinicians familiar with the term “social determinants of health” were more likely to
believe they were responsible for addressing patient social needs and more willing to
use interventions, suggesting a potential benefit to more education on the topic. Burn-
out among EMS clinicians may not be a barrier to implementing such interventions.
Conclusion: Our survey suggests that EMS clinicians may be interested in helping to
address their patients’ social needs. EMS clinicians should be offered education on so-
cial determinants of health in their initial training and through continuing education.
Partnerships with human services agencies will be important to ensure the effective-
ness of prehospital interventions.

INTRODUCTION

With United States healthcare costs rising at an unsustainable
rate, there has been significant interest in addressing the increas-
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ing emergency department (ED) overuse. Among the 16% of patients brought into the
ED by emergency medical services (EMS), up to 61% could potentially be safely treated
outside of the ED (Gratton et al., 2003). Furthermore, approximately one-quarter of all
ED visits were made by the same 4.5% to 8% of patients (Iovan et al., 2020).

The term “super-utilizer” is generally accepted to describe patients who accumulate a
large number of ED visits or 911 activations for either low acuity or potentially prevent-
able complaints. Colloquially known as “frequent fliers” by EMS, these patients often
utilize a disproportionate amount of resources. For example, one California patient was
reportedly transported by ambulance over 700 hundred times in a single year (Jones,
2019). One survey of frequent users of EMS services in Ontario found these patients suf-
fered from higher-than-average rates of loneliness, social isolation, poverty, and food in-
security (Agarwal et al., 2019). It has been hypothesized that the use of EMS by many of
these super-utilizer patients is a result of the negative impacts of social determinants of
health (Agarwal et al., 2019; Hasselman, 2013; Iovan et al., 2020). For example, a patient
with mobility issues and without access to a car may be forced to rely on ambulance
transport to access medical services. Patients who are living without shelter, identity
documents, or health insurance are often unable to obtain timely medical care and rely
on the 911 system for their healthcare needs.

Social determinants of health are conditions in which a person lives and works that im-
pact their health (Social Determinants of Health, 2023). Examples include the neighbor-
hood in which a person lives (e.g., walkability, exposure to pollution, personal safety),
economic stability (e.g., accessibility to healthy food options, ability to afford insurance/
healthcare), and education access (e.g., ability to understand health-related outcomes).
These concepts are largely entwined and may disproportionately affect certain popula-
tions.

Although EMT and paramedics (collectively: EMS clinicians) care for patients who are
negatively impacted by their social determinants of health, little is known about EMS
clinician knowledge of, or willingness to recognize and address patient social needs.

A literature review performed on July 9, 2023, by searching the NIH database for arti-
cles with the keywords “EMS,” “survey,” and “social determinants of health,” found
no previous studies specifically examining EMS clinicians” attitudes toward engaging
with patients’ social needs. A series of systematic qualitative interviews performed with
clinicians operating within a single EMS system noted themes suggesting widespread
awareness of the role social factors played in patient health and a desire to engage with
reporting on social conditions in order to improve patient health (McCann-Pineo et. al.,
2022). A survey of EMS clinician knowledge of domestic violence indicated that almost
60% of respondents had only “informal education” on the topic, while almost 85% de-
sired more formal training (Mason et al., 2010). If a similar trend holds true with social
determinants of health, there is a far-reaching potential for EMS clinicians to affect
health outcomes by recognizing and helping to address these social needs, which may
potentially reduce overutilization of the EMS system.

Current initiatives to address social needs have often been reliant on community para-
medics, who are EMS clinicians who use skills within their scope of practice in non-tra-
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ditional roles to connect patients with, or transport patients to, non-hospital services,
and/or to provide preventative care (e.g., checking blood pressures for patients in
non-emergency settings). How such community paramedics address social needs, and
the extent to which these interventions are systematized, varies widely across differ-
ent community EMS agencies (Choi, 2016). Some interventions that have so far been
employed to address patients’ social needs include using a social needs screening tool
to gather data; providing literature to patients; placing referrals on patients’ behalf to
medical and social services; giving patients taxi/rideshare vouchers; transporting pa-
tients to an alternative destination, such as a primary care office; and/or using a nurse
advice line (Allana and Pinto 2021; “American College of Emergency Physicians Board
of Directors,” 2015; Choi 2016; Agarwal et al., 2018).

Interventions do not necessarily translate into meaningful impact, as providing a re-
source to a patient does not ensure it is sufficient to address that patient’s need or can
ensure a long-term change in a patient’s situation. Nevertheless, there is growing evi-
dence that EMS attempts to address patients’ social needs can positively impact patient
health outcomes. Studies have supported expanding the scope of traditional community
paramedicine, with one study showing that with as little as four additional hours of
online training, community paramedics could successfully improve health outcomes of
their patients (Agarwal et al., 2018). Since most community paramedicine programs rely
on skills already permitted under the EMS clinician’s scope of practice, courses could be
offered as continuing education for responders who are not formally trained as com-
munity paramedics, without a change in laws (“American College of Emergency Physi-
cians Board of Directors,” 2015; Patterson & Skillman, 2013).

In fact, the 2012 National Consensus Conference on Community Paramedicine acknowl-
edged that “many EMS personnel already perform these kinds of services whether for-
mally or informally” (Patterson & Skillman, 2013). However, it is unknown if non-com-
munity EMS clinicians would view addressing patient social needs as part of their role.
This study aims to capture EMS clinicians’ current understanding of social determinants
of health and attitudes toward potential interventions to addressing them. Secondary
outcomes include identifying subgroups associated with lesser or greater willingness to
address social needs.

METHODS

This cross-sectional study utilized an online survey open to EMS clinicians. This study
was approved by the Pennsylvania State University Institutional Review Board. In
addition to information about the respondents and their work environment, the sur-
vey also asked about willingness to utilize, and the perceived effectiveness of, various
interventions to address patient social needs, including using a social needs screening
tool; providing literature; placing referrals on patients’ behalf; giving patients taxi or
rideshare vouchers; transporting patients to an alternative destination, such as a prima-
ry care office; or using a nurse advice line. A sample of the question format is shown in
Figure 1. It also included a question to assess EMS clinician familiarly with the concept
of “social determinants of health” and assessed burnout via a two-question screener
that was validated against the Maslach Burnout Inventory (Li-Sauerwine et al., 2020).
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Select all that apply
If a SCREENING QUESTIONMNAIRE were available that identified my patient's social needs
that negatively affect their health, this would:

Reduce 911 calls

Reduce transports

Improve patient health

If a SCREENING QUESTIONNAIRE were available that identified my patient's social needs
that negatively affect their health:

I would do this

My coworkers would do this

I already do this

Figure 1: Sample Question Format

An extensive recruitment campaign was undertaken, in which study team members
attempted to contact the primary EMS agency in the two largest population centers and
the EMS regulatory agencies in every US state and territory. Numerous additional EMS
non-profit organizations and national EMS agencies were also contacted and asked to
share the survey with their members. A social media campaign was conducted that en-
tailed study team members sharing the flier on Facebook (Meta, Menlo Park, USA) and
posting to EMS groups on Reddit (Advance Publications, San Francisco, USA). Articles
on the study were shared with selected EMS-oriented media organizations. Respon-
dents were given the option to enter a drawing for a $50 Gift Card.

Characteristic Percent (%
ENT — ;:? m:: ;‘ ! Study data was collected and managed
License | ' using Research Electronic Data Cap-
Paramedic 0% 623 ture (REDCap), a secure tool hosted at
Female 398 339 Pennsylvania State University. Data was
Gender | Male 671 60.3 analyzed using descriptive statistics and
Other ) 3.8 Chi Square tests.
Paid 473 425
Volunteer 107 9.6 RESULTS
Compensation Paid and Volunteer at
j .
Least 30 hours/week of 512 49 A total of 1,112 EMTs and paramedics
each completed the survey. They averaged
Transport Agency — s 36.4 years old (CI 35'8T37'1) with an
AgeneyType [~ " 09 average of 10.8 years in EMS (CI 10.3-
port eeney ' 11.4). Of respondents, 43.4% (n=483)
Rural 195 17.5 1 :
were somewhat or very familiar with
Area  |Urban Cluster 596 53.6 the term social determinants of health,
Urban 321 28.9 whereas 56.6% (n=629) had not heard of
. Screencd Positive for the term prior to this survey. Complete
urnout 974 87.7 .. .
Bumout demographic information may be found

in Table 1.
Table 1. Demographic Characteristcs of Respondents ! ble

Participants were asked to indicate their willingness to utilize potential interventions.
Of participants, 63.5% (n=706) indicated they would utilize a questionnaire to screen
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their patients for social needs. To address these needs, 66.9% (n=744) reported that
they would distribute literature with resources, 64.6% (n=718) would make referrals on
behalf of patients, and 62.1% (n=690) would transport their patients to medical destina-
tions other than an emergency department. Furthermore, 64.7% (n=720) of participants
would utilize rideshare or taxi vouchers for their patients and 60.8% (n=676) would
utilize an advice line. Notably, 35.7% (n=397) of EMS responders identified themselves
and their peers as responsible for addressing patient social needs.

DEMOGRAPHICS

Women were more likely than men to indicate willingness to distribute literature
(p=.008), however, they were not more likely than men to indicate willingness to use the
other proposed interventions. They were, however, more likely to report that they are
currently utilizing all interventions with the exception of rideshare vouchers and refer-
rals (p<.05).

EMS clinicians who screened positive for burnout were more likely to indicate willing-
ness to make referrals on behalf of their patients (p<.001) but were not more likely than
clinicians who did not screen positive for burnout to indicate willingness to use other
resources. Clinicians who screened positive for burnout were more likely to indicate a
belief that all resources except screening questionnaires and rideshare vouchers would
reduce 911 calls, but not transports or improve patient health (p<.05).

Those who reported that they were familiar or very familiar with the term social de-
terminants were more likely than those not familiar to indicate willingness to utilize

all interventions except to distribute literature (p<.001). However, those who were not
familiar with the term social determinants of health were more likely to report that they
were already using screening questionnaires, alternative destinations, rideshare/ taxi
vouchers, or advice lines (p<.05). Those familiar with social determinants of health were
also more likely to identify EMS as responsible for addressing patient needs (p<.001).

EMS clinicians familiar with social determinants of health were more likely to believe
that all the proposed interventions would improve patient health. They were also more
likely to believe that referrals (p<.001), transport to alternative destinations (p=.007),
and use of an advice line (p=.003) would reduce 911 calls, as well as that rideshare
vouchers would reduce transports (p<.001). Clinicians not familiar with social determi-
nants of health were more likely to believe that a screening questionnaire would reduce
transports than those who reported that they were familiar with the term (p=.04).

EMS clinicians who identified EMS as responsible for addressing patient social needs
were more willing to use all of the interventions offered, with the exception of rideshare
vouchers, and to believe all would improve patient health (p<.001). They also believed
that all interventions, aside from screening for social needs and transporting to alter-
native destinations, would reduce transports (p<.05) and that use of screeners (p=.02),
literature (p=.001), and referrals (p<.001) would reduce 911 calls.
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Di1rFFERENCES BY OCCUPATION

Those who indicated that they primarily worked at a transport agency were more
likely than those at non-transport agencies to indicate willingness to utilize all of the
potential interventions (p<.001). However, those that worked at a non-transport agency
were more likely to report that they currently utilize all of those interventions (p<.001).
EMS personnel who worked for transport services were more likely to believe all of the
proposed interventions, except the use of taxi or rideshare vouchers, would improve
patient health (p<.05). However, those respondents were also more likely to believe that
taxi or rideshare vouchers would reduce transports (p<.001).

Paramedics were more likely than EMTs to indicate willingness to utilize alternative
destinations (p=.002) and rideshare/taxi vouchers (p=.001), however, they were not
more likely to be willing to utilize other interventions or to report to be currently doing
so. Additionally, paramedics were more likely than EMTs to believe that alternative
destinations would improve patient health (p<.05), and somewhat more likely to be-
lieve that taxi or rideshare vouchers would reduce 911 calls (p=.03), and referrals would
reduce the number of 911 calls (p=.04).

EMPLOYED vS. VOLUNTEER EMS CLINICIANS

Volunteer EMS clinicians were more likely than clinicians who did not volunteer at least
twenty hours per week to believe screening for social needs would reduce transports
(p=.04), and were less likely to report current use of an advice line (p=.002).

When compared with EMS clinicians who were both employed and volunteered at least
20 hours per week, volunteer EMS clinicians were more likely to indicate willingness

to distribute literature (p=.02). Those who were both employed and volunteered were
more likely to report that they currently make referrals (p=.04) or utilize an advice line
(p=.001). Employed EMS clinicians who did not volunteer were more likely than those
who were both employed and volunteered at least twenty hours per week to believe
that screening for social needs (p<.001), distributing literature (p=.02), making referrals
(p=.0001), or use of an advice line (p=.02) would reduce 911 calls. They were also more
likely to report willingness to make referrals (p=.03) or utilize alternative destinations
(p=.03), which they believed would reduce transports (p=.006).

DIFFERENCES BY AREA

When groups were analyzed by area, EMS clinicians in rural areas were more like-

ly than those in urban cluster areas (p=.003) and urban areas (p=.002) to report that
they currently screen for social needs, whereas EMS clinicians in urban cluster areas
were more likely than their rural counterparts to believe screening will improve health
(p=.02). EMS clinicians working in urban cluster areas were also more likely than those
in rural areas to indicate willingness to distribute literature (p=.04), and more likely
than their rural and urban counterparts to believe the literature would improve patient
health (p=.02). EMS clinicians in both urban and urban cluster communities were more
likely than those in rural areas to believe that literature would reduce 911 calls (p=.02,
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p=.02, respectively) and reduce transports (p=.03, p=.006, respectively).

EMS clinicians in urban areas were more likely than those in rural and urban cluster
areas to be willing to make referrals (p=.006, p=.002), and were more likely than those
in rural areas to report that they are currently doing so (p=.02). Urban EMS clinicians
were also more likely than their rural and urban cluster counterparts to believe refer-
rals would reduce 911 calls (p=.001, p=.002). Rural EMS clinicians were less likely than
urban and urban cluster clinicians to believe referrals would improve patient health
(p<.001, p<.001).

EMS clinicians working in urban clusters were more likely than rural EMS clinicians to
indicate willingness to transport to alternative destinations (p=.02), however, rural EMS
clinicians were more likely to report that they were currently doing so (p=.01).

In regard to taxi or rideshare vouchers, both EMS clinicians in urban and urban cluster
areas were more likely than those in rural areas to indicate willingness to utilize vouch-
ers (p<.001, p<.001), however rural EMS clinicians were more likely to report already
doing so (p=.002, p=.03). EMS clinicians working in urban clusters were also more likely
than those in urban areas to report to be currently using vouchers (p=.035). Urban EMS
clinicians were more likely than their urban cluster or rural counterparts to believe
vouchers would reduce transports (p=.002, p<.001).

Urban cluster EMS clinicians were more likely than those in rural areas to report that
they are already using an advice line (p=.05) and to believe an advice line could reduce
911 calls (p=.002) and improve patient health (p=.01).

EMS clinicians working in urban environments were more likely than those in rural
communities to believe they were responsible for addressing their patients” social deter-
minants of health (p=.02).

DISCUSSION

Using EMS clinicians to address patient social needs is not itself a new concept, with
community paramedicine taking the lead. However, this study included only non-com-
munity paramedicine EMS clinicians, who make up the majority of the EMS profession.
Therefore, this data demonstrates that an opportunity exists for EMS services to offer
their non-community paramedicine clinicians resources to help them to address their
patients’ social needs.

Additionally, participants who reported greater familiarity with the term social deter-
minants of health were more likely both to indicate willingness to use the interventions
and to believe that the interventions would improve patient health. These participants
were also more likely to identify EMS as a party responsible for addressing patient
social needs. This sense of responsibility is consistent with findings from the interviews
of EMS clinicians carried out by McCann-Pineo, who reported a universal belief by their
study participants that “they had an ethical, moral, legal, and professional duty to serve
as both witnesses to the presence of Social Risk Factors (reporting them whenever possi-
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ble) and patient advocates (especially for those who are especially vulnerable because of
the Social Risk Factors in their lives)” (McCann-Pineo et. al., 2022).

Although it is possible that those who were inclined to learn about social determinants
of health were also more inclined to provide resources, offering additional training to
EMS clinicians could further their understanding of how interventions regarding their
patients’ situations can improve their patients” health. Since EMS personnel are familiar
with the community they serve and are often the only healthcare providers to see a pa-
tient in their homes, they are uniquely suited to recognize patient social needs and help
address them, if properly trained.

EMS clinicians who screened positive for burnout were not less likely than others to
indicate willingness to utilize most proposed interventions, suggesting that clinician
burnout may not be a barrier to utilizing social needs interventions. In fact, it is possible
that providing resources to EMS clinicians to address social needs may actually reduce
burnout. One of the commonly cited factors leading to burnout, including among EMS
clinicians specifically, is helplessness, or a perceived inability to address patients’ needs
(Grigsby, 1988). Studies of primary care providers whose practices had more resourc-

es to address patient social needs reported higher job satisfaction (Pantell et al., 2019),
higher levels of professional efficacy (Olayiwola et al., 2018), and lower rates of burnout
(De Marchis et al., 2019; Kung et al., 2019; Olayiwola et al., 2018). If these findings are
applicable to EMS, providing EMS personnel additional training and resources to ad-
dress social needs also has the potential to help combat EMS clinician burnout rather
than exacerbating it. This is especially important given evidence that burnout may be a
factor leading to increased EMS personnel turnover and staff shortages (Beldon, 2022).

When analyzing EMS clinicians by gender, more women than men in EMS reported
currently using most social needs interventions. It is unclear what implication this
would have on implementation of programs to provide more training and resources on
addressing social determinants of health. These findings may be because females com-
pose a larger percentage of volunteer EMS positions than paid EMS positions, or that
there may be a gender difference in a sense of altruism or responsibility to their commu-
nity (Cash et al., 2021). Regardless of cause, there is an opportunity to capitalize on the
nearly two-thirds of EMS clinicians who reported willingness to start using these social
needs interventions, of which there was no difference between men and women.

Level of EMS clinician training and the type of agency (i.e., transport or non-transport)
both had notable effects on willingness to use, current use, and belief in the effective-
ness of social needs interventions. Compared to EMTs, paramedics were more willing
to utilize certain interventions, particularly rideshare/taxi vouchers, and transport to
alternative destinations. In select cases, paramedics also demonstrated greater optimism
for interventions to improve patient health or reduce 911 calls. Non-transport agencies
were significantly more likely to already be using all of the social needs interventions.
This points to contrasting perspectives, possibly due to differences in training, job
responsibilities, scope of practice, and types of reimbursed care. While more research is
needed to better understand these discrepancies, this data may help to inform poten-
tial interventions being considered by EMS services. Social determinants of health and
relevant interventions could be an area of continuing education for EMTs, and transport
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agencies could initiate social needs intervention programs, learning from existing efforts
by non-transport agencies.

Although urban and urban cluster EMS clinicians exhibited willingness to perform so-
cial needs interventions, such as making referrals to resources or transporting to alter-
native destinations, rural EMS clinicians appear to be more active in the current use of
interventions to address social needs compared to urban or urban cluster clinicians. For
example, rural EMS clinicians were the most likely to already make referrals to social
needs resources, transport patients to alternative destinations, and utilize taxi or ride-
share vouchers.

The reported current use of interventions could result from many different factors. For
example, rural services with longer transport distances may have more systems in place
to reduce unnecessary transports and keep units in service. Additionally, the longer
transport time may allow EMS clinicians more opportunities to perform interventions
than an urban community with a local emergency department.

While rural EMS clinicians are more active in using social needs interventions, urban
and urban cluster EMS clinicians were actually more likely to believe that they are
responsible for addressing their patients’ social determinants of health. These findings
may be related to the similar finding that EMS clinicians working in urban environ-
ments were also more likely to believe some interventions would have positive effects,
such as improved health of patients or reduced 911 calls. Qualitative studies could be
utilized to further investigate this relationship between EMS clinician location, their
willingness to address patient social needs, and their perceived responsibility in doing
SO.

Differences among volunteers and employees was another characteristic of EMS clini-
cians that raised questions. The results regarding current use of, willingness to use, and
belief in the effectiveness of all social needs interventions was heterogeneous in nature
when comparing EMS clinicians of various employment statuses. It could be speculated
that the motives underlying volunteering, or the difference in experience between paid
employees and volunteers, might influence EMS clinicians’ perspectives surrounding
social determinants of health; however, no clear trend emerged.

It is also important to note that this study assessed attitudes of EMS clinicians toward
using interventions to address patient social needs and beliefs regarding their efficacy. It
is possible that although groups of providers may believe an intervention may be effec-
tive at reducing EMS utilization or improving patient health, there is no certainty that
their belief will align with reality. Although EMS clinicians have a unique knowledge

of patients’ living environments, they are unlikely to be able to address patient social
needs alone. EMS clinicians must instead rely on care partners to address the needs
identified with screeners and follow through on referrals made on behalf of patients.
Thus, while EMS has the potential to improve access to resources, limitations of the
human services network available in a patient’s community may limit the benefit of any
EMS intervention in some situations. Partnerships with human services agencies will be
imperative to ensure the maximum effectiveness of any prehospital interventions.
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Strengths of this study include a large sample size and respondents from across the
United States with differences in certification, practice environment, and demographics.
However, there are many limitations to this study, the most significant stemming from
the fragmented nature of EMS. Researchers attempted to contact each state EMS agen-
cy individually and found that while some state EMS offices shared study information
with all their certified personnel, most were unwilling to assist with, or did not respond
to, inquiries from researchers. This pattern was consistent with private agencies, many
of whom did not respond to inquiries or reported that they were concerned with bur-
dening their employees by sharing study information with them. Although researchers
shared the survey via multiple methods, it is likely the survey had limited and unequal
exposure nationally.

Although some questions, such as those used to screen for burnout were validated, the
remainder of the questions were written by study authors, as validated questions could
not be identified. Future studies could consider the use of previously validated ques-
tions from other healthcare professions, should those questions exist.

These unvalidated questions included provider familiarity with the term “social deter-
minants of health,” which was chosen to assess whether an EMS clinician had more for-
mal knowledge than simply recognizing a relationship between environment and social
risks. As providing the definition could have biased the survey responses, this study did
not confirm the accuracy of EMS clinician perception of social determinants of health, so
it is theoretically possible that an EMS clinician could have reported familiarity without
truly understanding the term.

Additionally, the survey did not include Advanced EMTs (AEMTs) and lacked a se-
lection for Washington D.C, although respondents could select “other” as an area. All
responses were self-reported and certification numbers were not recorded or verified, so
participants theoretically could have submitted multiple responses using different email
addresses. As it was a voluntary survey, it is possible that its respondents may have
held a stronger view on the issue and biased the responses.

CONCLUSION

This study provides important insight into the viability of non-community paramed-
icine-trained EMS personnel in helping to reduce 911 calls and transports from su-
per-utilizer patients through addressing their social needs. Currently the largest study
to explore EMS attitudes toward addressing patient social needs, its findings that over
60% of respondents were willing to use the interventions proposed in this study sup-
ports the use of EMS clinicians as potential partners in addressing social determinants
of health. Notably, EMS personnel who were familiar with the term “social determi-
nants of health” were more likely to believe they were responsible for addressing pa-
tient social needs and willing to use interventions. Additionally, EMS clinician burnout
was not found to significantly impact willingness to use these resources. As such, more
education on social determinants should be offered to EMS clinicians both in their initial
training and through continuing education. Furthermore, EMS services should consider
offering resources to their EMS clinicians to help address their patients” social needs.
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Objectives: Following the launch of its ‘Long Term Plan’ in 2019, the English National
Health Service (NHS England) started piloting body worn cameras (BWCs) in am-
bulance services. The rationale was that BWCs would act as a deterrent and facilitate

Received: February 13, 2023 the prosecution of assailants, thus improving the safety and wellbeing of ambulance
Revised: ;July 30 2023’ crew. This paper explores views on the purpose and value of BWCs among ambu-
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Methods: We conducted a qualitative investigation with ambulance crew and leader-
Copyright © 2023 by the National EMS ship staff (N=16) in the first 7-10 months of the BWC pilot. Semi-structured interviews

were held online between August 2021 and November 2021. Normalisation Process
Theory was used to guide and structure the data analyses.

Results: There was only partial shared understanding between crew members and
leadership staff on the purpose and value of BWCs. Drawing on their practical pro-
fessional experiences of using BWCs, crews challenged the theory that BWCs function
as deterrents while recognising their potential to facilitate prosecutions. Crews also
highlighted technical, operational and social factors that are likely to mitigate the
proposed positive effects of implementing BWCs.

Conclusions: Violence reduction policies for health services should take heed of

the variation in theories of change put forward by different stakeholders. Further
research is required to better understand the range of factors that affect the occurrence
and management of assaults against ambulance crews. In addition, the operational
challenges and cost-effectiveness of body worn cameras need to be examined relative
to other interventions.
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INTRODUCTION

Globally the prevalence of workplace violence amongst health
care workers is high (Liu et al., 2019). In the UK, well-being of
ambulance crews is among the lowest of all staff in the National
Health Service (NHS), with high rates of burn-out and stress
(NHS Staff survey, 2020). According to the 2020 NHS staff sur-
vey, 46.7% of ambulance trust staff reported experiencing bully-
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ing, harassment, or abuse from patients, their relatives, or other members of the public
in the last 12 months compared to the national average of 26.7% among NHS staff. Simi-
larly, more ambulance trust staff reported at least one incident of physical violence from
patients, their entourage, or the general public in the last 12 months (33.4%) compared
to the 14.5% national average figure (NHS Staff survey, 2020).

One potential solution that has been put forward is the wearing of body worn camer-

as (BWCs). These are small video and audio recording devices that workers wear on
the body or head with a variety of mounting options. While BWCs have only recently
entered discussions about reducing violence against health professionals, they have
already been widely adopted by police forces around the world (Lum et al., 2019). They
were introduced on the assumption that recording officers and their interactants will
deter both parties from displaying inappropriate behaviors in actual encounters. Fur-
thermore, that relations between the police force and the general public would improve
overall as awareness grows that an objective audio-visual record is being generated that
can be used to hold people from either side to account (Lum et al., 2019; Ariel 2018a).

As with any proposed “solution” to a social problem, a key question to consider is
whether the solution works, i.e., is effective at solving “the problem”. Research on the
effects of the BWC in policing have found inconsistent results. These include both in-
creased and decreased assaults on the wearers and questions have been raised about the
rigour of existing studies. (Lum et al., 2019; Ariel et al., 2016; Ariel et al., 2018b; Wilson
et al.,, 2022). A quasi-experimental evaluation of BWCs in mental health care settings
reported mixed results in different ward settings, including an increase in low level
aggression, a reduction in the severity of aggression and a reduction in the use of tran-
quilisers on patients (Ellis et al., 2019). However, this was a small-scale implementation
with 50 cameras across 7 wards using a study design that provides only limited support
for a causal claim. In the railway setting, a cluster randomized trial found a significant
47% reduction in the odds of an assault against study station railway employees wear-
ing BWCs, compared to their control station counterparts (Ariel et al., 2019). Two sys-
tematic reviews of BWCs, one on their use across public sector services and the other on
their impact on the incidence of violence on ambulance crew, identified poor method-
ological rigour across the current BWC evidence base and returned an “empty review”
respectively (Wilson et al., 2022; Bruton et al., 2022).

The different operational contexts and social interactions of police officers, nursing staff
within mental health in-patient care, and railway employees means the transferability
of any impact across services cannot be assumed. It is therefore important that further
evaluations are undertaken to clarify the impact of BWCs in different contexts.

In 2019 NHS England offered to fund a pilot of BWCs across the 10 ambulance trusts in
England as part of its Violence Reduction Strategy, allocating a £8-£10m budget. While
the policy paper announcing this initiative (Department of Health and Social Care,
2019) did not spell out a theory of change, it suggested that BWCs can act as a deterrent,
preventing escalation (by increasing risks for perpetrators), and helping to facilitate the
prosecution of those who verbally or physically attack ambulance crew.
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The authors of this paper collaborated with one of the first Ambulance Trusts in En-
gland where BWCs were piloted. This paper presents the findings of the qualitative
study of this pilot that aimed to explore views on the purpose and value of BWCs as
well as the experience of using BWCs. Participants were sought among ambulance
crews and leadership staff who had used them or supported their implementation, to
help inform any potential further rollout of BWCs among ambulance crews in England
and elsewhere.

METHODS

In the Trust where the study was conducted, BWCs were introduced at two group sta-
tions from among those with the highest levels of assault. Between 1st April 2019 and
31st March 2020, ambulance crews reported 139 physical and 81 verbal assaults across
the two sites (Data available from internal reports provided by the ambulance Trust). A
total of 329 crew members were based in the two stations that were equipped with BWC
docking stations. There were enough BWCs (VB40 Motorola) for all ambulance crew
(including those in the roles of paramedic, emergency ambulance crew, and assistant
ambulance practitioner) on shift to sign one out with ID cards at the start of each shift.
All crew were given a mandatory 45-minute training session (which two crew members
refused). Ambulance crews were told that the cameras were being trialled “as part of a
National Pilot to assess their impact in incidents of violence and aggression” Crew were
given guidance that BWC were to be activated “when the wearer feels at risk of violence
and/or aggression or when a situation escalates or is at risk of escalating and the wearer
feels vulnerable or at risk, in order to either de-escalate the situation or capture evidence
that might be passed on to the police.” The guidance also stated that “the decision to re-
cord or not record any incident of violence and abuse remains at all times of the trained
user” and that “if the situation allows, a verbal warning should be issued to alert those
at scene” (cited from guidance provided to staff by the Trust). Each BWC activation re-
quired the ambulance crew to complete a pre-existing NHS electronic form (Datix) used
to officially report incidents of physical assaults and verbal abuse.

There were key individuals in the Trust advocating for the BWCs. The Health, Safe-

ty and Security Team, with funding from NHS England, ran the BWC pilot. A project
manager was appointed, and two clinical team managers were identified to be BWC site
leads to conduct training and to cascade it to other clinical team managers designated as
BWC champions.

A wide range of qualitative data collection was planned but because of the protection
requirements of the COVID-19 pandemic, they had to be modified or curtailed. Individ-
ual interviews were carried out on MS Teams to explore the beliefs and experiences of
ambulance crews with access to BWCs and those involved in the process of introducing,
implementing, and facilitating their use.

Interview participants were identified using purposive sampling. Ambulance trust staff
working at the pilot sites (approximately 329 total) were informed about the interviews
via e-mail and study posters in the ambulance stations. These included a thumbnail

photo of the interviewer, MG (a female research fellow with over 15 years of qualitative
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research experience). At one site, the BWC site lead sent the study information sheet
(including MG’s photo) to all crew members at the station. At the other, the BWC site
lead provided the research team with the emails of those who expressed interest in the
evaluation so MG could contact them directly. Similarly, the security management and
violence reduction specialist provided the emails of individuals involved in the pilot
implementation process. Subsequently, MG sent weekly reminders asking for volun-

teers directly or via the BWC site lead.

All interested individuals were offered the opportunity to be interviewed. Nineteen vol-
unteers made initial contact with MG, via their site lead or in response to a direct study
email reminder and were sent the study information sheet and consent form. Sixteen
(approximately 5% of eligible sample) took part in interviews arranged via email, with
three initial volunteers lost due to non-response after three e-mail attempts to schedule
an interview. Interviews were conducted between August 2021 and November 2021 by
MG using a topic guide. BWCs had been available at the study sites for 7 to 10 months.
We were unable to interview any ambulance crew who refused to wear BWCs from the
start of the pilot as they did not volunteer to be interviewed. We were able to recruit
individuals in each category of our purposive sampling matrix (See Table 1) and we
reached data saturation when no new themes about BWC were reported among the
BWC users. Ethics approval was granted by the UCL IOE Research Ethics Committee

(reference number 1532).

Participants were given the choice of
audio only (N=5) or video recordings
(N=11) on MS Teams while they were

at their selected location (home, office,
car). The interview files (duration 27-106
minutes) were transcribed by reviewing
and correcting the MS teams interview
captions. The transcriptions and inter-
view fieldnotes were then coded induc-
tively using thematic analysis by MG
with a selection reviewed by MN. This
produced disjointed themes.

The next step of analysis was informed
by Normalisation Process Theory (NPT)
to structure the themes. NPT focuses on
action (social and individual), namely,
what people do and how they work, and
the mechanisms through which these ac-
tions are formed, in order to understand
the embedding of complex interventions

' Primary Quotas | Number of
| | Participants
Role
Ambulance crew 10
Leadership staff'Clinical team managerst 3
Leadership staffyImplementation team* 3
s !
Male 10
Female 6
| e !
25-34 5
35-45
454 6
| Years of Experience |
Upto 5 3
6-10 5
10+ 8

Felinical team managers who were mainly office-based but also occasionally

covered ambulance shifts and wore BWCs
* Implementation team members included the Health, Safery and Security
Team/1T depanmenvProgramemes and Froject Direclonte

Table 1: Sampling frame

(May & Finch, 2009). NPT has been applied to analyse the implementation of complex
health interventions, including new models of care for chronic and acute conditions,
e-health and telehealth initiatives, and perioperative care, in a range of health care
settings and countries including the UK, Canada, and the Netherlands (McEvoy et al.,
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2014; Sutton et al., 2018).

NPT assigns four main constructs to the Normalisation Process. Coherence is the
sense-making work people do individually and collectively when presented with oper-

Coherence
Tk sense-making work pecple do as individuals snd & collective when presented with

operationalising a set of practices, i reguires participants to imvest in meaning.

Component Topic Questions
Delferentistion | 1s there clarity about bow usisg BWCs is differest 1o the wsual ways of
working?

Comenunal | 15 there & shared undersianding of the nims, objectives and expecied
Specification Benefits of BW(Cs?
Indsvidual | Are individuals chear about how BWCs affect their ways of working
Specification and what their responsibilities ase?

[ Internalisatson [ Homw do individuals peroaive the value bemefits and importance of

BWs?
Cognitive Farticipation
The relaticeal waork that people do to emcourage participation, baild, and sasiain practices
around a new technology/'complex imiervention. Hi requires commétment investments from

pasticipants

| Camponent | Topic Questions

Imatiation | Wha are the key people dnving BWC use forwasd and geiming people |
Evolved?

" Enralment | How do partcapass become involved in ussng BWOS
Are parthcinasts open to working I8 sew ways o adopt BWCs?

| Legitinsation | "Are BWCs seen ns a legitimate part of the role of Ambulance Crew?
How are BW{s made to be valid sdditions wo risk reduction?

| Activation [are participants willing to conlinee supporting BWCs?

| Callective Action
The apersticeal work people 3o 10 perform the new practices snd 1t thee into extsting wavs
ol working. I roguires effon investment to be made by pasticipanis

| Camposcat [ Tapic Questions

| Imteractional [ How g BWCs 1 16 walh' impact existang wand of working and
Woekability existing felatioaships?
Relational How are confidence in BWCs and accountabality for BWCs mercased?
Integration How do BW(Cs fit inko existing relationships and how well are

colleagues able 1o wse them™
| Skill Scs Warkability | What is the work allocation?

Are BWCs assigned 1o those with the skills g use them?
| Coatextual | How have BWCs bocm inlegrated inlo the Ambulance Trust (ie.,
Integralion resource allocation, policies, proceduncs, availability of additional
seppart?

. Reflexive h!auhnrl.g.
How a practice is undersiood and assessed by those using it in terms of use and effectivencss,
It Fequires participants o invest in sppraisals

| Topke Questions

| "What informs bow people appraise saccess, and how is this

Componest
Systemisation

information oblained?

Communal

Appraisal

| How do participants work iogether 1o appraise the intervention”

[ Indrvidual Appraisal | How do participants cvabaate the mmpact of the inbervenlion

indavidualbyT

Recondigamiion | Can participants modify aspects of the imervention and if so, how?
Table 2. NPT framework constructs and
mechanisms. Definitions adapted for our study
(May & Finch, 2009; Bracher & May, 2019)

ationalising a set of practices. Cognitive
Participation is the relational work that
encourages participation, builds, and
sustains practices around a new technol-
ogy. Collective Action is the operational
work people do to perform the new
practices and fit them into existing ways
of working. Reflexive Action is how a
practice is understood and assessed by
those using it in terms of use and effec-
tiveness (Bracher & May, 2019).

Given we did not start out with NPT,
our analysis consisted of an adapted
framework approach (Ritchie et al.,
2003) using NPT to index and chart the
themes. This was initially compiled by
MG, then checked by MN. Each of the
NPT constructs were translated into a
set of analytical questions, details of
which are shown in Table 2. The NPT
constructs and components are not mu-
tually exclusive or discrete and although
we identified themes in all four NPT
constructs, our most insightful findings
fell under coherence, the sense-making
work.

RESULTS

The interviews suggest that there is only
partial coherence within and between
the views of the Health, Safety and Se-
curity Team (who were acting on behalf
of the Trust and commissioned to under-
take the pilot by NHS England), the clin-
ical team managers, and the ambulance
crews, about the purpose of BWCs and
how they might help reduce assaults.

In what follows we present three main
points of contestation:

. What type and level of adjust-
ments to working routines and proce-
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dures do the BWCs require?
e How plausible is it that BWCs aid prosecution and deter assailants?
e Do BWCs affect the professional autonomy of ambulance crew?

WHAT TYPE AND LEVEL OF ADJUSTMENTS TO WORKING ROUTINES AND PROCEDURES
pO THE BWCS REQUIRE?

Members of the leadership staff suggested that the BWC is a simple tool with protection
benefits which did not require changing ways of working. Some crews agreed, sug-
gesting using BWCs just involved clipping them on and activating them when needed.
Others highlighted that BWCs do affect their way of working, e.g., in that they have to
remember to sign out an additional “piece of kit” (with a potential detour at the start of
shift depending on the docking station location), wear the camera, remember to acti-
vate it, return it at the end of shift, and complete an incident report for every activation.
BWC users also all had to stand down for a mandatory 45-minute training session to
ensure awareness of the equipment and processes highlighting how and when to use
the BWC.

Some crews reported that BWCs had no impact on their ability to do their work on a
day-to-day basis, apart from having to remember to sign them out and in. Others found
BWCs uncomfortable to wear due to their size and weight and the impractical attach-
ments onto their uniforms:

I click it onto the shoulder, it goes round the epaulette...but when I wear it, it pulls right down. ..
and it’s heavy...the alternative is one that clicks on to the shirt. I've tried that and it just pulls the
whole shirt down. Or there’s one that goes in the middle of your shirt, which again pull your shirt
down in sort of a cleavage way, which again is not appropriate. (Ambulance crew, A1)

The 12-hour length of shifts added to the discomfort, and while discomfort did not
dissuade any interview participants, many empathized with such complaints and men-
tioned colleagues who reported it as the reason for not wearing BWCs.

Concerns were expressed that suggested more serious negative impacts on their work,
related to BWCs getting in the way of treating patients by interfering with the oxygen
backpacks and sometimes swinging and hitting patients in the head, albeit not with
force.

If you are wearing that body worn camera and you then put on that rucksack. Uh, it is either
digging into you, or is being pushed so that it's (BWC) not even facing what you would be then
encountering anyway. And so for my job, with my thoughts being that the person I'm encounter-
ing and...turning up to, being more important, the rucksack won over the camera... So I haven't
worn it for a while... for me it was the bag or the camera and the bag is essential for the job so.
(Ambulance crew, B6)

BW(Cs interfering with duties led one participant to stop wearing BWCs but others
found that the perceived benefits outweighed the interferences they identified and they
had already reported their concerns to management hoping for the provision of more
practical BWC attachment options or smaller and lighter cameras (in NPT, this falls un-

International Journal of Paramedicine — Number 4, October—-December, 2023



Gerressu: Body Worn Cameras

der “reflexive monitoring”).

Crew members also noted that BWCs require adjustments to Trust procedures, which
had not yet been considered. For example, the expectation for crews to be on the road
within 10 minutes of starting shift was highlighted as a tight timeframe to add a volun-
tary additional task to, without adjusting expectations:

“So we're supposed to be ready to go 10 minutes after the legal beginning of our shift. I can tell
you that does not give us enough time to sign out drugs, make sure we've got the right ambu-
lance, make sure said ambulance is roadworthy, make sure it’s equipped, make sure we have all
our paperwork, put on a camera, sign out drugs, get someone to witness our morphine... We
can’t do all this in 10 minutes, and now theyre scrutinizing us more and more, and what they
don’t realize is, it’s things like body worn video that will go by the wayside. People won't see it as
a benefit for them, they’ll see it’s just another thing to do.” (Ambulance crew, B13)

How PLAUSIBLE 1S IT THAT BWCS AID PROSECUTION AND DETER ASSAILANTS?

BWCs were introduced to ambulance crews by the Health, Safety and Security Team
and clinical team managers as an additional tool to prevent or reduce assaults on them.
The proposed theories of change included deterring potential attackers by a) making
them aware they are being filmed, capturing evidence of their behaviors, and b) in-
creasing the likelihood of prosecution. BWC footage evidence was expected to lead to
more successful prosecutions of assailants. This in turn was expected to increase general
awareness about the serious consequences of attacking ambulance crews and to im-
prove the existing low sense of justice for crews who were victims of assault.

Ambulance crew and leadership staff shared understanding of the value of obtaining
footage to provide evidence of assaults to facilitate prosecutions and to get justice for
assaulted crews. Participants expressed disappointment about the absence of success-
ful prosecution stories to share and celebrate during the pilot, considering it a missed
opportunity to further promote this shared goal and to improve BWC use:

“I think there’s certainly a feeling among staff...that we’re not very good at... getting justice for

when people get abused. Anecdotally, again, my impression is that the police without evidence of
an assault taking place...they re not that keen to actually do anything about it.” (Leadership staff,
A2)

Some participants, who had previous experience of violence, agreed that the footage
would help expose the level of violence and aggression which they suggested were
sometimes excused by drugs and alcohol:

“Yeah, a lot of people have had lesser sentences because they ve been under the influence of drugs
or alcohol. And therefore were perceived not to be in control of their actions, which is incredibly
disappointing when theyre really capable of doing quite a lot of damage... I think it's really good
that they’ll see [with BWC footage] the kind of build up to what’s happened.” (Leadership staff,
A7)

An additional important benefit identified was the use of BWC footage as evidence
against false accusations by patients of inappropriate ambulance crew behaviors (e.g.,
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when self-defence is reframed as an assault by patients):

“I've experienced it myself where 1've been assaulted, but 1've ended up in a disciplinary hear-
ing because I defended myself when I was assaulted, because somebody made a complaint that 1
defended myself.” (Ambulance crew, A12)

Opinions about BWC visibility and activation functioning to deter violence were the
aspect of the theory of change that was most incongruent between ambulance crews
and leadership staff. Crews were sceptical about the idea that BWCs would help reduce
or prevent assaults because potential assailants would be deterred by the fact that their
actions would be captured on film. Some ambulance crew and leadership staff instead
presented a more complex account of the “assaults” as a social phenomenon.

Ambulance crew with experiences of dealing with violence in the course of their work
suggested that assaults were caused mainly by patients being under the influence of
drugs or alcohol, or as a result of a mental health problem. This they argued would
make assailants unaware or indifferent to the presence of BWCs. Furthermore, this
would also mean a lack of concern about the possibility of prosecution:

“It (the need to activate BWCs) is with people with drug-seeking behavior or intoxicated people
and being told that they re being filmed, these people don’t care... law abiding citizens obey laws.
People who aren’t scared about police certainly aren’t scared about a camera.” (Ambulance crew,
Al2)

Violence was also explained from the perspective of assailants, who may be feeling frus-
trated and unable to control their circumstances and environment:

“I think it's a really complex kind of cause. I think most causes are of people just being frustrated
and angry. Not necessarily at us as people, but just at the situation they’re in and quite a lot of
it...I think involves kind of drink, drugs and mental health and I don’t think people set out to be
deliberately violent towards us...I don’t know that that is something that we can solve, unfortu-
nately. I think when people are unwell or have called an ambulance for whatever reason, then I
think, you know things just can just kind of escalate and they just feel out of control and just lash
out.” (Ambulance crew, B16)

Participants also highlighted the often-challenging operational conditions for crews
(and other support services) that increase the frequency of circumstances where crews
are vulnerable and where patients and family members are frustrated with the service
while also decreasing crew ability to cope and manage violence situations. One such
challenge was that problematic addresses are not flagged quickly and that other rele-
vant information about the settings they are called to is not received in time. There was
also a broader concern about fatigue and the need for more staff and resources across
emergency services:

“You've got staff that are...constantly fatigued. Uh, without additional manpower, there’s noth-
ing you can do. Yeah, and it’s not just us... The hospitals don’t have the beds, they don’t have the
staff. The police don’t have the manpower. Yeah, our area, there’s two... maybe three patrol cars in
our area at any one time. And we’re in a very high crime area.” (Ambulance crew, A12)
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Some participants expressed concern that BWCs may exacerbate the risk of violence:

“I could also see that it might actually aggravate some people if they re already riled up and you
start to say, “I'm going to record”. You know? That could actually instigate violence that might
not have happened in the first place.” (Leadership staff, A7)

The ambulance crews also highlighted their agency in deciding whether any given
event constituted an assault that needed to be recorded, and the mixture of moral and
pragmatic reasoning they go through when making such a decision. Some participants
said they would not activate the BWC or report assaults that they attributed to medical
problems:

“Umm And the only people who have like remained violent (after using de-escalation tech-
niques)... it’s medical reason for it, so I wouldn’t activate the camera in that situation anyway
because...it’s a medical problem that’s going on, not, they’re not being deliberately violent. It’s
not a criminal matter...so uh, low blood sugar levels and dementia, that kind of thing.” (Ambu-
lance crew, A5)

The decision not to report an assault was also seen as a way for crews to avoid provid-
ing footage of their own potentially aggravating role leading to an assault. This option
was also offered as a way for crews to control the narrative of the assault and to counter
fears of BWCs being used for surveillance while maintaining their other benefits:

“The option is always there if you're in a position and you ve activated the camera and somebody
pushes your buttons sufficiently that you respond back, and you realize afterwards, “Oh dear, I've
overstepped”, well if you don’t datix it, it doesn’t get reviewed anyway...”

“So just because you've activated the camera and you've done something wrong, it doesn’t nec-
essarily mean it’s going to be seen anyway. It’s only going to be seen if you want them to see it.”
(Ambulance crew, A12)

Other responses highlighted the potential for the actions of ambulance crew to mitigate
or escalate a situation where there is the potential for violence. They identified crew-re-
lated factors that can contribute to the escalation, including lack of experience, inappro-
priate attitudes, frustrations with the job, frustrations with patients misusing the ambu-
lance service for non-emergencies, and an inability to relate to patients:
“Some people, maybe not having enough experience or potentially come across as antagonizing. ..
they will say what they feel they wanna say rather than actually grit their teeth and try to still act
professional and do the right thing.” (Ambulance crew B14).

BWCs were also proposed as potentially mitigating assaults by exerting a restraining
function on the action of ambulance crews in addition to or instead of patients:
“If anything, actually, when the camera is activated and it’s a fringe benefit, you're actually a
little bit more aware of what youre saying yourself. So you become a little bit more self-aware and
a little bit more self-controlled ...we are consciously more restrained in our actions and our words
which in itself provides a benefit to the scene, because if we’re more restrained, we’re more likely
to deescalate the situation.” (Ambulance crew, A12)
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Do BWCSs AFFECT THE PROFESSIONAL AUTONOMY OF AMBULANCE CREW?

The study participants had all decided to wear BWCs. However, they reported distrust
among colleagues, who had voiced suspicions that BWCs were being used by man-
agement to “spy” on crews as a hidden or unofficial agenda. These suspicions were
attributed to an ongoing organisational division between the “operations” (crew) and
“corporate” (management) teams.

In the context of the BWC pilot these suspicions were evident in the perception of some
ambulance crew that BWCs had been introduced and implemented in a top-down fash-
ion with little consultation, more for the benefit of management than the crews. Whilst
respondents accepted a certain level of scrutiny, given the responsibilities of emergency
medical care, they also shared personal and colleagues’ feelings about excessive moni-
toring, historical feelings of distrust and past bullying:

“...in a high pressure job like this we are called to account for our movements a lot...The level
of responsibility needs... that we're gonna have closer scrutiny than somebody who’s just doing
an admin role. And I think that makes people feel like they re being watched... I mean, you know
it’s hard to divorce the notion of a camera from the Orwellian rhetoric of Big Brother, isn't it?”
(Ambulance crew, B13)

“There was definitely a bullying culture and I think some people still have that in their heads. But
as I said it's definitely not like that now.” (Ambulance crew, B16)

Whilst respondents claimed that they themselves felt confident that the Trust did not
desire or have capacity to “spy” on crews, they did acknowledge the changes in ambu-
lance service operations that may generate or contribute to such feelings:

“They ve (older staff) had to sort of go from being completely independent, completely autono-
mous, to having all of these sort of safety things gradually creeping in ...they remember the good
old days where...we weren’t being tracked...there was no GPS in the ambulance... I can under-
stand why they would sort of be sceptical and why they would sort of fear anything that can then
be used to sort of spy on them, because there is that constant pressure from management and con-
trol to try to reduce your times, turn around patients at hospital quicker and quicker and quicker
and try and stay on scene less and try and transport them quicker.” (Ambulance crew, 15A)

DISCUSSION

As far as we are aware this is the first piece of published research on the implementa-
tion of BWCs in an ambulance trust. The study only had a limited number of respon-
dents from the potential pool of ambulance crew who could have been using the BWCs
during the Trust pilot. As such we should be cautious about assuming that views ex-
pressed are shared by other ambulance crew.

However, it is also the case that all the ambulance crew study participants claimed that
they had in fact worn the BWC with some acknowledging that they were using them
inconsistently. The fact that even these “early adopters” of BWCs expressed beliefs that
indicate incomplete coherence between leadership staff and ambulance crew may be
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instructive for the ongoing implementation of BWCs both in the Trust and in any subse-
quent nationwide implementation.

We were not able to obtain any reliable data from the docking stations or activation
data from the devices to gauge uptake of the BWCs by ambulance crew in the pilot sites
during our data collection period. It was difficult to establish how many people were
wearing a camera at any given time and how many people had the opportunity to do
so but chose not to. From April 2021 to January 2022 between 1 to 17 incidents of vio-
lence and assault were reported every month at the pilot sites with 0-6 of those incidents
captured on BWC. This included 5 occasions when there was footage for at least half of
the monthly incidents. Our impression based on the discussions we had with crew and
leadership staff was that only a small proportion of those who were given the oppor-
tunity were wearing the BWC during the period of our evaluation and that intentional
activation was rare. If these impressions of low uptake are right, then the lack of coher-
ence would help explain it.

In the context of the Trust pilot, we were told about consultations that had taken place
with crews and with trade unions about the BWC implementation and how supportive
all actors were of the initiative. We were also told about actions taken to involve ambu-
lance crew in the decisions about which type of BWC clips to purchase e.g., in relation
to wearing with uniform etc. However, it would appear that despite these efforts, there
was still a lack of coherence between the understanding of the Health, Safety and Secu-
rity Team, clinical team managers, and the ambulance crews about the causes of vio-
lence against ambulance crews which in turn was linked to a scepticism amongst crews
about the deterrent potential of the BWC. Furthermore, the ambulance crews’ percep-
tions about the implementation of BWC appears to have been informed by and fed into
an ongoing and historical narrative of suspicion about surveillance informed perfor-
mance management in increasingly difficult operating conditions for ambulance crews.

CONCLUSIONS

As noted above, robust evidence does not exist to support the claim that BWCs will
reduce assaults on health care staff. Large amounts of public money will be spent on
the purchase of BWCs with The NHS Long Term Plan (Department of Health and So-
cial Care, 2019) reporting £8-£10m set aside for 2019-2024. Given this level of invest-
ment and BWCs ongoing running costs, e.g., camera maintenance and write-off, data
management, and software licensing, it is important that the impact of BWCs on staff
assaults is robustly evaluated. In the absence of comprehensive use of BWCs by ambu-
lance crew where they are implemented, it will not be possible to obtain robust data on
impacts, thus undermining the purpose of the introduction of BWCs in the first place.

Our study participants reported opportunities to provide feedback about the practical
use of the BWCs and described some practical changes that had resulted from feedback
and monitoring. However, our results suggest that to embed the use of BWCs into rou-
tine operation by all ambulance crew (i.e. to move beyond mere “roll-out” of cameras
across ambulance trusts to actual, routine activation in all threatening situations), more
focused efforts on sense-making work between clinical team managers, the Health, Safe-
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ty and Security Team and ambulance crew will be needed in order to establish a shared
understanding of the purpose and value of BWCs. This will require examining the com-
plex operational and social conditions that contribute to assaults on ambulance crew
and the contested narratives about trust between managers and ambulance crew, per-
formance, and surveillance. When this is taken into account, BWCs should be viewed as
a more complex intervention requiring more extensive consideration than is implied in
their promotion as a simple technological fix. To make evidence informed policy deci-
sions on reduction of violence against ambulance crew, a worldwide healthcare concern,
more research on psychological, social, legal, and economic implications is needed for
both the BWC and alternative interventions, such as conflict management training.
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HA.122.033447

Compression-associated injuries using CLOVER3000 device in non-survivor patients of OHCA: A retrospective
cohort study. Hayashi M. Am ] Emerg Med. 2023 Jun;68:127-131. doi: 10.1016/j.ajem.2023.03.032. Epub 2023
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GUIDELINES FOR AUTHORS

The International Journal of Paramedicine (IJOP) is a forum for scholarly contributions and state-of-the-
art research relevant to patient care and the growth and advancement of paramedicine, including the
areas of paramedic leadership, management, education, operations, culture, professional and clinical
practice. The IJOP encourages exploration of paramedicine from diverse theoretical and practical
views from all disciplines, including business and economics; the natural, basic, and applied sciences;
and the humanities, social sciences, and arts. Priority will be given to submissions that use sound the-
oretical or conceptual frameworks, strong methodological design, and relevance to the international
paramedic community. All methodologies such as quantitative, qualitative, mixed methods, and
knowledge syntheses will be considered.

NEMSMA is a longtime collaborator with National Association of EMS Physicians in support of Pre-
hospital Emergency Care. In continuation of that relationship, IJOP and PEC have established a collabo-
rative relationship that will the facilitate the exchange of submissions in certain circumstances based
in part on which journal may be the best fit for a particular manuscript.

GENERAL GUIDELINES AND NOTES

* The IJOP only publishes material in English. Please use Academic English.
» The IJOP accepts submissions in the following categories:

Case Studies (<2,000 words)

Concepts (<3,000 words)

Correspondence / Commentary (<1,000 words)

Education (<3,000 words)

Empirical Investigations / Original Research (<4,500 words)
Methodology (<2,000 words)

Quality Improvement Project Reports (=3,000 words)
Reviews / Synthesis (<4,000 words)

Special Reports (<2,000 words)

Toolbox (<1,500 words)

The word limits noted above are guidelines for the various submission types. Authors are encouraged
to adhere to these guidelines and to be concise in their submissions.

»  Merriam-Webster’s Collegiate Dictionary (11th ed.) should be consulted for spelling.

» Contributions that explore non-clinical topics such as leadership, operations, education, pro-
fessional practice, and the culture of paramedicine are strongly encouraged.

» Based on the international scope of the IJOP, contributions should provide a degree of general-
izability and transferability to global settings and should have relevance to the IJOP’s broad read-
ership.

= IJOP discourages multiple publications derived from a single study.

116



Guidelines for Authors

» All original research submissions must have received approval from an Institu-
tional Research Board (IRB) or Research Ethics Board (REB).

» Once a submission has been assessed for suitability by the editorial team, it will
undergo a double-blind peer-review by independent, anonymized reviewers.

As part of the submission process, authors will be required to confirm that their sub-
mission complies with all of the items below. Submissions may be returned that do not
adhere to these guidelines:

» The submission cannot be previously published or in the submission process of
another publication (or an explanation has been provided a cover letter to the Edi-
tor).
» The Author and Funding File and the Main Submission File are both in Microsoft
Word document file format.
= An ICMJE Form for Disclosure of Potential Conflicts of Interest is submitted for
each author.
» Allillustrations, figures, and tables should be placed within the text at the appro-
priate points AND submitted as separate files in a high resolution format.
» Supplemental media files (e.g., spreadsheets, slides, audio or video files) may
be included for reader access. The file should be hosted by the authors unless other
arrangements have been made with the Editors.
»  Where available, URLs for each reference have been provided.
» The text is double-spaced in a 12-point font.
» Page numbers and line numbering is used for the ‘Main Submission File’
» The text adheres to the stylistic and bibliographic requirements outlined.
» Authors are strongly encouraged to follow any EQUATOR (Enhancing the
QUALity and Transparency Of health Research) Guidelines that apply to their type
of research. These include, but are not limited to:
e Randomized trials
e (CONSORT and its extensions
e https:/ /www.equator-network.org/ reporting-guidelines / consort/
e (Observational studies
e STROBE and its extensions
e https:/ /www.equator-network.org/reporting-guidelines / strobe /
* Systematic reviews
o PRISMA and its extensions
e https:/ /www.equator-network.org/reporting-guidelines / prisma/
¢ Study protocols
e SPIRIT and the PRISMA-P extension
e https:/ /www.equator-network.org/reporting-guidelines/ spir-
it-2013-statement-defining-standard-protocol-items-for-clinical-trials /
e Diagnostic/prognostic studies
¢ STARD and the TRIPOD extension
e https:/ /www.equator-network.org/reporting-guidelines /stard /
e (ase reports
e (CARE and its extensions
e https:/ /www.equator-network.org/reporting-guidelines/ care/

International Journal of Paramedicine — Number 4, October—-December, 2023 117



Guidelines for Authors

* C(linical practice guidelines
¢ AGREE and the RIGHT extension
e https:/ /www.equator-network.org/reporting-guidelines/ care/
e Qualitative research
¢ SRQR and the COREQ extension
e https:/ /www.equator-network.org/reporting-guidelines /srqr/
* Animal pre-clinical studies
e ARRIVE
e https:/ /www.equator-network.org/reporting-guidelines /improv-
in,q—bioscience—research—reporting—the—arrive—guidelines—for—report-
ing-animal-research /
* Quality improvement studies
¢ SQUIRE and its extensions
e https:/ /www.equator-network.org/reporting-guidelines/squire /
¢ Economic evaluations
e (CHEERS
e https:/ /www.equator-network.org/reporting-guidelines/ cheers/

Note that there is a section in EQUATOR with guidelines specific to emergency medi-
cine that may also be applicable to studies in paramedicine.

SUBMISSION FILES

The following describes the ‘standard” submission files that should be uploaded via the
Journal submission website for each manuscript. Please refer to the specific submission
guidelines for each submission category for more specific instructions that may apply.

AuTtHOR AND FUNDING INFORMATION FILE

AUTHOR PAGE
»  All authors of a manuscript should provide their full name with up to four
post-nominals and up to two organizational affiliations and titles — exactly as they
should appear in the publication.
» The email of all authors should also be included.
= If available, please include ORCiDs (http:/ /orcid.org) numbers for each author.
* You also include social media handles (e.g., Facebook, Twitter, LinkedIn) for each
author.
» Please ensure that everyone who meets the International Committee of Medi-
cal Journal Editors (ICMJE) requirements for authorship is included as an author
(http:/ /www.icmje.org /recommendations /browse / roles-and-responsibilities / de-
fining-the-role-of-authors-and-contributors.html).
» If an author changes their affiliation during the peer-review process, the new
affiliation information can be given to the Editorial Team and will be handled as any
other manuscript revision. Please note that no changes to affiliation can be made
after the pre-publication galleys of the manuscript have been accepted for final pub-
lication.
» Identify one author as the corresponding author. They will be shown as such
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when the article is published and will be the point of contact between the editorial
team and the authors.

» If the work presented in the manuscript was presented at conference or pub-
lished in abstract form, identify the name of the event, location, format, and date of
presentation.

» Acknowledgements, where applicable, can be provided. Brevity is strongly en-
couraged.

FunpbING
» Please provide the details for any funding that supported the submitted work, to
include all details required by your funding and grant-awarding bodies. The follow-
ing template sentences are suggested:
e For single agency grants: This work was supported by the [Funding Agency]
under Grant [number xxxx].
e For multiple agency grants: This work was supported by the [Funding Agen-
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 dou-
ble blind process. The identities of the authors and their institutions are not revealed
to the reviewers and the identifies of the reviewers are not revealed to the authors.
* Due to the double blind review process, information about the authors and their
institutions should not appear anywhere in the main submission file. This should
include removal of identifying information in the ‘properties” of the Microsoft Word
(.doc or .docx) files that are submitted.
» Unless stated otherwise in the directions for a specific manuscript category, all
submissions should include the following elements in the following order as a single
document file, called the Main 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
» 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 section
headers (e.g., Problem, Methods, etc.).
» 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. Keywords of
‘paramedicine’ and ‘emergency medical services” will be added by default and will
not count towards the keyword count requirements.
» 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.”

PriMARy MANuscripT Bopy
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» 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 category
of the manuscript. Refer to specific manuscript category descriptions for details.
» The manuscript should use a minimum of formatting. If there are multiple lev-
els 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 submis-
sion. 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 descriptive text
may be added to the caption as needed to complement the reference to the table in
the main body of the paper.
» Figures shall be inserted directly into the text at the appropriate position. These
may be lower resolution images to simply show their correct placement. Figures
must be labelled sequentially and referred to in the text. Figure captions must be in-
cluded with the figure number and a name for the figure at a minimum. Additional
descriptive text may be added to the caption as needed to complement the reference
to the figure in the main body of the paper. In addition to including figures in the
text, submit each figure as a supplemental media files in high resolution PDF, .jpeg,
tiff, or .png file formats, with a 300dpi minimum resolution.

REFERENCES
»  Where applicable, the references for the manuscript come next. Use endnotes
rather than footnotes. The APA style for reference marks and endnotes must be used.
» In each endnote, include hyperlink whenever possible to the referenced docu-
ment. 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, publisher
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
clearly indicate which table they are associated with,.
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 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

Cask REePORTS (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/).

Concerts (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 manuscript
body pages file for Concept papers should contain:

e 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.

e 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.

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

Dialogues (<1,000 words)
» The Dialogues section will publish comments and questions from readers relat-
ed to previously published articles. Along with other standard submission file ele-
ments, the primary manuscript body pages file for correspondence should include:
e Subject Paper Information - Provide the title, name of the first author, and the
IJOP issue for the paper that is the subject of the correspondence.
e The narrative of the correspondence.

Editorials (<2,000 words)
» Editorials are a venue for the expression of opinion and perspective on topics rel-
evant to the paramedicine community. They should make clear point(s) in a concise
manner with a scholarly approach and tone. They should not be used for the presen-
tation of data, findings, or research that has not been previously published.

Educational 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:

e 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.

e 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.

e Discussion - Authors are encouraged to include a critical review of related
research and a fulsome discussion that highlights how the concept contributes
to the field of 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 previ-
ously, may apply to any given study in this category. Please apply them as appropri-
ate to your particular investigation.
» Authors may provide, or editors may suggest, that some information be provid-
ed 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 method-
ology. Along with other standard submission file elements, the primary manuscript
body pages file for empirical investigations / original research should include ele-
ments as called for in the applicable EQUATOR guidelines.
» NEMSMA is a longtime collaborator with National Association of EMS Physi-
cians in support of Prehospital Emergency Care (PEC). In continuation of that rela-
tionship, IJOP and PEC have established a collaborative relationship that exchanges
manuscripts in certain circumstances. Empirical investigations on clinical topics may
be forwarded to PEC for their initial consideration with author consent.

Methodology (<2,000 words)
» This category of submissions provides deep explorations of methods used or
may be used in research studies or improvement projects. These methods should
be novel in some way that makes them of significant interest in their own right,
separate from the studies in which they are utilized. These papers can also provide
a more detailed description of the methods than would otherwise be appropriate
in the primary research or improvement project manuscript. The primary paper’s
methods section may direct readers to a methodology paper in this category for
more detailed descriptions of the methods it utilized.
» Along with other standard submission file elements, the primary manuscript
body pages file for Methodology papers should contain appropriate elements from
the EQUATOR guidelines, as described for empirical investigations.

Quality Improvement Project Reports (<3,000 words)
» JJOP acknowledges the importance of quality improvement activities to optimize
EMS system performance and patient outcomes and welcomes manuscripts describ-
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ing quality improvement projects.

» United States regulations do not require quality improvement activities to have
Institutional Review Board (IRB) or Research Ethics Board (REB) approval. The
distinction between 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 previsouly es-
tablished 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 quali-
ty improvement to circumvent research compliance, conduct, or reporting standards.
» Authors may contact the editorial office if they are uncertain whether their work
should be submitted as a quality improvement or a research manuscript.

* Quality improvement project reports should adhere to the Standards for Quality
Improvement Reporting Excellence (SQUIRE) guidelines (http:/ / www.squire-state-
ment.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 per-
formance 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.

» The manuscript discussions and conclusions should highlight what the external
audience can learn from the reported experience, not just the activity’s internal suc-
cess or failure.

» Authors may provide, or editors may suggest, that some information be provid-
ed 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 method-

ology.

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 category
should be consistent with the Prisma 2020 guidelines for reporting systematic re-
views https:/ / www.equator-network.org / reporting-guidelines/prisma/.

Toolbox (<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 contains
the tool and a data file where the reader may try out the tool.
» Along with other standard submission file elements, the primary manuscript
body pages file for Toolbox papers should contain:
e Introduction - The manuscript shall include an introduction that provides an
overview of the type(s) of projects that the tool or technique could be used for
or the specifics of the project that it was actually used in.
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Guidelines for Authors

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

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

e 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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