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ARTICLE INFO ABSTRACT

Background: Freestanding emergency departments (FSED) are equipped to care for most emergencies, but do not
have all the resources that hospital-based emergency departments (ED) offer. As the number of FSEDs grows rap-
idly, emergency medical services (EMS) must routinely determine whether a FSED is an appropriate destination.
Inappropriate triage may delay definitive care, potentially increasing morbidity, mortality, and resource utiliza-
tion. We sought to evaluate paramedics' ability in determining whether a FSED is the most appropriate destina-
tion.

Methods: We conducted a retrospective study of two county EMS agencies and two FSEDs over a 25-month pe-
riod in Alachua and Levy County, Florida, USA. Both EMS agencies allow paramedic discretion in determining
transport destination. To determine whether paramedics can correctly identify patients that can be cared for
fully at a FSED, our primary outcome was the percentage of patients transported to FSEDs by EMS that were
discharged without additional hospital-based resources.

Results: We identified 1247 EMS patients that had a selected destination of FSED. We excluded patients that did
not arrive at their selected FSED destination, left before FSED disposition, or were transferred from the FSED to
unaffiliated hospitals. A total of 1184 patients were included for analysis, and 885 (74.7%) did not require addi-
tional hospital resources. Comparing the two EMS agencies yielded similar results.

Conclusion: In this study, involving two EMS agencies over a 25-month period, we found that 3 out of 4 patients
deemed appropriate for transport to a FSED by a paramedic did not require additional hospital-based services.
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1. Introduction

Throughout the United States, emergency departments (ED) have
witnessed an increase in patient volume and complexity, while the
number of EDs has decreased, further burdening the EDs that have
remained open [1-5]. Until recently, most EDs were hospital-based [6,
7]; however, in response to the ever-increasing demand for timely
emergency care, freestanding emergency departments (FSED) have be-
come a rapidly growing alternative to the traditional hospital-based ED
by promising shorter wait times at the same level of emergency care [8,
9]. FSEDs were introduced in the 1970s, but there has been a rapid and
accelerating growth more recently — 80 FSEDs existed nationwide in
2007, growing to 566 in 2016 (a 600% increase over 10 years) [7, 10, 11].

Abbreviations: ALS, advanced life support; ED, emergency department; FSED, free-
standing emergency department.
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AFSED, as defined by the American College of Emergency Physicians
(ACEP), is a facility that is “structurally separate and distinct from a hos-
pital and provides emergency care” [12]. FSEDs function similarly to
hospital-based EDs and are equipped to care for most emergencies
that may present to the facility [13]. However, because of their separa-
tion from a hospital, FSEDs do not have all the resources that hospital-
based EDs have to offer, namely, wards to admit patients, advanced im-
aging (e.g., magnetic resonance imaging), consultants, and procedural
capabilities (e.g., catheterization labs or operating rooms). Therefore,
any FSED that presents itself as an ED “should have policy agreements
and procedures in place to provide effective and efficient transfer to a
higher level of care if needed” [12].

Previous studies have found paramedics to be accurate in their abil-
ity to triage patients [14-18], while others have found their accuracy to
be unacceptable [19-23]. Moreover, some studies demonstrated that
paramedics are unable to determine medical necessity of ambulance
transport or ED care [19, 21, 24].

As the number of FSEDs continues to grow rapidly, EMS prehospital
providers will regularly face a new dilemma — whether a patient can
adequately be cared for at a FSED. Inappropriate triage and transport
to a FSED can delay definitive care and may affect morbidity and
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mortality, especially for time-sensitive conditions. Moreover, the mobi-
lization of additional resources needed to transfer the patient to a higher
level of care increases system costs.

We sought to evaluate the ability of paramedics in determining
whether a FSED was the most appropriate destination.

2. Methods
2.1. Study setting

This was a retrospective observational study conducted in Alachua
County and Levy County, contiguous counties in north-central Florida.
Alachua County is an urban county that encompasses 969 mile? and
has a resident population of 247,336 (2010 census). Alachua County is
served by Alachua County Fire Rescue (ACFR), which is a fire-
department-based EMS system and the sole advanced life support
(ALS) transport agency that responds to all 9-1-1 medical emergencies.
The agency's paramedics have an average length of service of 8.7 years
and their mean age is 37 years old. At the time of the study, ACFR staffs
12 full-time ALS ambulances and 4 critical care ambulances that re-
spond to approximately 50,600 requests for emergency medical assis-
tance annually and transports approximately 26,200 patients to
emergency departments.

Levy County is a rural county, encompassing 1413 mile? with a res-
ident population of 40,801 (2010 census). Levy County is served by Levy
County Department of Public Safety (LCDPS), which is a third-service
EMS system and the sole ALS transport agency that responds to all 9-
1-1 medical emergencies. The paramedics have an average length of
service of 6.3 years and their mean age is 37 years old. LCDPS staffs 7
full-time ALS ambulances that respond to approximately 7400 requests
for emergency medical assistance annually and transports approxi-
mately 5300 patients to emergency departments.

During the study, the only FSEDs available to ACFR and LCDPS as pa-
tient destinations were the Kanapaha ED (KED) and Springhill ED
(SHED) in Gainesville, Florida. KED (a 15-bed ED) and SHED (a 12-bed
ED) are affiliated to UF Health, a large urban university-based teaching
hospital. The annual census at KED and SHED is approximately 18,000
and 37,000, respectively. Patients that require additional resources are
typically transferred to the affiliated teaching hospital; although un-
common, patients do have the option to be transferred to several unaf-
filiated regional hospitals. The overall transfer rate from the FSEDs to the
main hospital is approximately 12%.

ACFR and LCDPS are under the direction of different medical direc-
tors, but the two agencies have identical “Determination of Hospital
Destination: Free Standing Emergency Department (FSED)” policies.
Both agencies give paramedics discretion with respect to transport des-
tination. The official protocol reads “Any patient potentially requiring
admission in the paramedic's best judgment (ex. elderly, weakness, diz-
ziness, dialysis, etc.) will be excluded and not considered eligible for
transport to a FSED”.

2.2. Study design

We reviewed prehospital care records of both agencies
(EmergencyPRO, Documed Systems International Inc.®, Jacksonville,
FL) between January 1, 2015 and February 6, 2017 for all patients
transported by the two agencies to KED or SHED, and linked these to
hospital records (Epic, Epic Systems, Madison, WI). Each agency's
EmergencyPRO was queried for all patients that had a selected destina-
tion of KED or SHED between January 1, 2015 and February 6, 2017. For
each patient, collected data from EmergencyPRO included patient age
and sex, EMS protocol used, and chief complaint. Collected data from
Epic included chief complaint, patient's FSED, and the patient's final dis-
position if the patient was transferred to the main hospital ED.

Patients were excluded if there was a discrepancy between the se-
lected destination and the arrival destination, or if a patient did not

stay for a complete ED evaluation (left against medical advice, left with-
out being seen, eloped). We also excluded patients transferred to an-
other unaffiliated receiving facility. Patients that were transferred to a
psychiatric facility were treated as “discharge”, because the patients
had been medically cleared. This study was reviewed and approved as
exempt by the University of Florida Institutional Review Board.

2.3. Measurements and outcomes

To determine whether paramedics can correctly identify patients
that can be cared for fully at a FSED, our primary outcome was the per-
centage of patients transported to KED and SHED by ACFR and LCDPS
that were discharged without additional hospital-based resources.
Based off of previous studies, including a meta-analysis that demon-
strated paramedic undertriage rates may be as high as 29% [14, 18, 19,
24], we selected 70% as an a priori threshold for reasonable paramedic
triage ability.

24. Data analysis

We entered data from the study into a Research Electronic Data Cap-
ture (REDCap, Vanderbilt University, TN) database for analysis. Descrip-
tive statistics were used to characterize the study population.

3. Results

We identified a total of 1247 patients that had a selected destination
of FSED between January 1, 2015 and February 6, 2017. We excluded 63
(5.1%) patients; 31 patients did not arrive at their selected FSED destina-
tion, 26 patients left before FSED disposition, and 6 patients were trans-
ferred to unaffiliated hospitals. Thus 1184 patients were included for
analysis. Complete patient characteristics are reported in Table 1.

Table 1
Characteristics of patients, chief complaints, and disposition (“Other” refers to chief com-
plaints with n < 10 in this cohort).

Characteristic

Median age (yr) 47
Male sex — no. (%) 457 (38.6)
EMS chief complaint — no.

Abdominal pain 70
Allergic reaction/anaphylaxis 10
Altered mental status 13
Chest pain 51
Diabetic emergencies 13
Dizziness 19
Fever 13
Headache 10
Hypertension 18
Musculoskeletal 127
Nausea and vomiting 77
Genitourinary 25
Other 92
Overdose/poisoning 33

Pain management 32
Psychiatric disturbance 72
Seizure 23
Shortness of breath 56
Syncope 17
Trauma 399
Weakness 14
Disposition — no. (%)

Discharge 834 (70.4)
Transfer to psychiatric facility 51 (4.3)
Transfer for consult 79 (6.7)
Transfer for direct admission 192 (16.2)
Transfer for additional imaging studies 24 (2.0)
Transfer for additional laboratory studies 1(0.1)
Transfer for additional medication 1(0.1)
Transfer for extra security/hospital staff 2(0.2)
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Table 2
Comparison between two different EMS agencies. Abbreviations: (1) ACFR: Alachua
County Fire Rescue; (2) LCDPS: Levy County Department of Public Safety.

ACFR LCDPS Combined
Characteristic
n 1085 99 1184
Median age (yr) 47 45 47
Male sex — no. (%) 419 (38.6) 38(384) 457 (38.6)
Disposition — no. (%)
Discharge 765 (70.5) 69 (69.7) 834 (704)
Transfer to psychiatric facility 49 (4.5) 2(2.0) 51 (4.3)
Transfer for consult 73 (6.7) 6 (6.1) 79 (6.7)
Transfer for direct admission 173 (159) 19(19.2) 192(16.2)
Transfer for additional imaging studies 21(1.9) 3(3.0) 24 (2.0)
Transfer for additional laboratory studies 1 (0.1) 0(0) 1(0.1)
Transfer for additional medication 1(0.1) 0(0) 1(0.1)
Transfer for extra security/hospital staff 2(0.2) 0(0) 2(0.2)

Of 1184 patients, 834 (70.4%) patients were discharged and 51
(4.3%) patients were transferred to a psychiatric facility, for a total of
885 (74.7%) patients that did not require additional hospital-based re-
sources. Besides the 192 patients that were transferred for direct admis-
sion, an additional 56 patients were admitted after ancillary services at
the hospital-based ED (e.g., laboratory testing, imaging, consultation).

As shown in Table 2, of 1085 patients transported by ACFR, 765
(70.5%) patients were discharged and 49 (4.5%) patients were trans-
ferred to a psychiatric facility, for a total of 814 (75.0%) patients that
did not require additional hospital-based resources. Of 99 patients
transported by LCDPS, 69 (69.7%) patients were discharged and 2
(2.0%) patients were transferred to a psychiatric facility, for a total of
71 (71.7%) patients that did not require additional hospital-based
resources.

As shown in Table 3, trauma was the most common EMS chief com-
plaint presenting to the FSEDs. Patients presenting with musculoskele-
tal complaints were transferred least frequently at 17.3%, while
patients presenting with weakness were transferred most frequently
at 71.4%.

4. Discussion

Paramedics provide a wide spectrum of prehospital care, ranging
from critical care to mobile integrated healthcare and community

Table 3

paramedicine. The increasing number of FSEDs provides yet another
evolving facet in paramedic decision-making.

The primary goal of field triage is “determining how best to get
the right person to the right place at the right time using the right
amount of resources” [25, 26]. The burgeoning of FSEDs highlights
the significance and implications of this critical concept. If EMS
transports a patient that requires hospital-level care to a FSED,
morbidity, mortality, costs, and resource utilization are expected to
rise. Inaccurate triage by prehospital providers may result in the
patient being brought to the “wrong place” (FSED versus hospital-
based ED), or at the “wrong time” (delay in care), or with the
“wrong number of resources” (e.g., additional transports, staff
demands, testing).

We sought to evaluate whether paramedics can correctly deter-
mine if a FSED can adequately care for a patient. Our study included
more than two years of data from two different EMS agencies from
an urban and a rural county, under different medical directors, and
the only two FSEDs that these EMS agencies transported to during
the study period. Both counties' EMS protocols allowed paramedics
to decide which patients to bring to FSEDs versus hospital-based
EDs. We found that paramedics have a reasonable ability in triaging
patients to the FSEDs, especially when considering the limited infor-
mation and resources available in the prehospital setting; we found
that 74.7% of patients brought by EMS to the FSEDs were discharged
from the FSED without requiring additional hospital-based
resources.

Both EMS systems exist in different settings but had similar results,
suggesting the standard paramedic without additional training will
generally select the FSED as a transport destination when it is
appropriate.

Richards et al. [18] asked EMS providers to predict admission to the
hospital, and their predictions were compared to actual patient disposi-
tion. Although the study was a prospective study using a questionnaire
and EMS was asked to determine disposition (admit versus discharge),
they found that EMS providers had an accuracy rate of 79%, similar to
our findings.

Previous studies evaluating paramedic medical decision-making
have yielded equivocal results. Some studies have demonstrated para-
medics are able to accurately triage patients [14-18], while others
have found their triage accuracy to be unacceptable [19-23]. Several
studies have found that paramedics were unable to determine whether
a patient needs transport at all [19, 21, 24]. The discrepancy between

Patient disposition for commonly presenting EMS chief complaints (“Other” refers to chief complaints with n < 10 in this cohort).

EMS chief Number of patients Discharge Transfer for direct Transfer for consult Transfer for imaging Transfer for other % of patients
complaint (n) (n) admission (n) (n) (n) (n) transferred (%)
Trauma 399 324 25 38 9 3 18.8%
Musculoskeletal 127 105 12 7 1 2 17.3%
Nausea and vomiting 77 60 14 1 2 0 22.1%
Psychiatric 72 59 11 2 0 0 18.1%
disturbance

Abdominal pain 70 47 17 5 1 0 32.9%
Shortness of breath 56 32 22 0 1 1 42.9%
Chest pain 51 37 13 1 0 0 27.5%
Overdose/poisoning 33 27 6 0 0 0 18.2%
Pain management 32 18 10 3 0 1 43.8%
Genitourinary 25 20 3 2 0 0 20.0%
Seizure 23 17 2 2 0 2 26.1%
Dizziness 19 13 4 1 1 0 31.6%
Hypertension 18 15 2 0 0 1 16.7%
Syncope 17 10 6 1 0 0 41.2%
Weakness 14 4 8 1 0 1 71.4%
Fever 13 9 4 0 0 0 30.8%
Altered mental status 13 9 3 0 0 1 30.8%
Diabetic emergencies 13 8 5 0 0 0 38.5%
Headache 10 8 2 0 0 0 20.0%
Allergic reaction 10 7 3 0 0 0 30.0%
Other 92 56 20 14 2 0 39.1%
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our results and those found in other studies appears to lie in the ques-
tion being asked. The studies that demonstrated unacceptable para-
medic triage accuracy evaluated whether paramedics could determine
if transport needed to occur [19, 21, 22, 24]. However, once it is decided
that the patient needs transport, it appears paramedics are able to dif-
ferentiate the different levels of care available at hospital-based EDs ver-
sus FSEDs.

4.1. Limitations

There are several limitations to our study. First, data validity is lim-
ited by the retrospective nature of our study. Second, the decision to
transfer a patient for further testing is based upon numerous factors
that are not routinely available to paramedics. Paramedics in this
study were neither formally nor routinely trained in what services are
available in the different ED settings. Third, we did not assess paramedic
reasoning for transport destination decisions, limiting the conclusions
regarding paramedics' true ability to predict FSED appropriateness.
Fourth, we did not assess the number of patients potentially inappropri-
ately triaged to the main hospital ED.

In our study, we have identified chief complaints that are consis-
tently associated with transfer to a hospital-based ED. Additional
studies are needed to further characterize clinical presentations or
diagnoses that are consistently associated with transfer to a
hospital-based ED. Although paramedics are not expected to make
clinical diagnoses in the prehospital environment, incorporating
dedicated training programs and decision tools may improve trans-
port destination decisions. Future studies should evaluate how inap-
propriate triage to a FSED affects costs, resource utilization,
morbidity, and mortality.

5. Conclusion

In this study involving two EMS agencies over a 25-month period,
we found that 3 out of 4 patients deemed appropriate for transport to
a FSED by a paramedic did not require additional hospital-based
services.
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