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ABSTRACT

Background: Alternative emergency medical services (EMS) disposition
programs have been developed for adults with low-acuity complaints.

One barrier to including children in such programs is a lack of evidence
regarding whether paramedics and emergency medical technicians (EMTs)
can accurately identify children with low-acuity complaints. Our primary
objective was to compare the accuracy of EMTs to that of paramedics in
identifying low-acuity pediatric encounters. Our secondary objective was
to determine whether support for alternative EMS dispositions differed
between paramedics and EMTs.

Methods: This was a planned secondary analysis of a cross-sectional study
of children transported by EMS to an emergency department (ED). Acuity
was defined using a composite measure that included physiological patient
assessments, resources used (including laboratory tests and radiographs),
and patient disposition. EMS clinicians rated on a Likert scale their level

of agreement that a patient had a low-acuity problem and could have been
transported by private vehicle, seen in clinic, or not transported. The sen-
sitivity, specificity, and positive and negative predictive values (PPV and
NPV) for paramedic and EMT acuity assessments were calculated.

Results: EMS surveys were completed for 84.0% of 996 participants (76.4% by
EMTs, 22.6% by paramedics). 35.1% of participants were classified as having
a low-acuity complaint. The sensitivity for identifying a child as low-acuity
was 24% (95% CI 20%, 38%) for paramedics and 50% (46%, 54%) for EMTs.
The PPV for identifying a child as low-acuity was 0.44 (0.28, 0.60) for para-
medics and 0.62 (0.55, 0.68) for EMTs. Only 20.5% of paramedics and 22.5%
of EMTs supported non-transport for children with low-acuity complaints.

Conclusions: Relying on EMS assessments of pediatric patient acuity may
lead to under-triage, regardless of whether a paramedic or EMT makes this
determination. Additional training and triage tools may be required before
children can be safely included in alternative EMS disposition programs.
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BACKGROUND

Of the 1.6 million children who seek help from emergency medical services (EMS) in

the US each year (Duong et al., 2018), up to 50% have low-acuity complaints that do not
require emergent medical interventions (Patterson et al., 2006; Ward, Badolato, et al.,
2022). EMS activations for children with low-acuity complaints can result in unnecessary
transports (Ward, Badolato, et al., 2022), increased healthcare costs (Alpert et al., 2013),
and longer wait times for more critical patients(Mell et al., 2017) and can contribute to
Emergency Department (ED) crowding (Derlet & Richards, 2000).

Alternative EMS disposition programs have been developed over the last 20 years for pa-
tients with low-acuity complaints (Millin et al., 2011). These programs include substitut-
ing taxis for ambulances, transporting patients to primary or urgent care clinics rather
than the ED, and treating patients in place without transport (Jensen et al., 2015; Kamper
et al,, 2001; Millin et al., 2011). The novel coronavirus (COVID-19) pandemic increased the
need for such programs. Many EMS agencies suffered critical workforce shortages (Satty
et al,, 2021), and patients were concerned about exposure to COVID-19 in healthcare set-
tings (Ward et al., 2023). The federal government has also encouraged innovation in this
area with the recent Emergency Triage, Treat, and Transport (ET3) program (Goldman et
al,, 2020).

Most alternative EMS disposition programs have not included children. In order to safely
include children in these programes, it is essential that EMS clinicians accurately identify
children with low-acuity complaints without missing patients with emergent illness or
injuries, or at risk of rapid deterioration. Diagnostic accuracy in children can be partic-
ularly challenging as many are non-verbal and may not have a caregiver present. Fur-
thermore, many EMS clinicians have limited pediatric training and exposure. (Hansen
et al., 2015; Jeruzal et al,, 2019; Rahman et al., 2015; Zaritsky, 1994) Little is known about
whether EMS clinicians can accurately determine medical necessity for pediatric patients
(Millin et al.,, 2011). Previous studies analyzing the accuracy of pediatric acuity assess-
ments by EMS clinicians have excluded emergency medical technicians (EMTs). (Kahalé
et al., 2006; Seltzer et al., 2001) In our previous study, we compared the accuracy of EMS
clinicians (grouping paramedics and EMTs), caregivers and ED staff in determining
patient acuity. For EMS clinicians we found a sensitivity of 0.46, specificity of 0.74, pos-
itive predictive value (PPV) of 0.60, and negative predictive value (NPV) of 0.62. (Ward,
Badolato, et al., 2022) EMS clinicians had similar accuracy to ED nurses and providers.
However, EMTs were grouped with paramedics in analysis, which may have obscured
differences between paramedics and EMTs. This is important because many jurisdic-
tions rely heavily on EMTs (National Registry of Emergency Medical Technicians, 2023)
and 27% of pediatric calls managed by EMTs result in non-transport (Ward et al., 2022).
Our aim, therefore, was to determine whether there are significant differences in accura-
cy between paramedics and EMTs when assessing pediatric patient acuity.

OBJECTIVES

Our primary objective was to compare the accuracy of paramedics and EMTs in identify-
ing pediatric patients with low-acuity complaints. Our hypothesis was that EMTs would
be less accurate than paramedics in identifying low acuity conditions due to limited pe-
diatric training and patient exposure. Our secondary objective was to determine wheth-
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er paramedics and EMTs differed in their support for use of alternative EMS dispositions
for children with low-acuity complaints. Our hypothesis was that EMTs would be less
supportive of alternative dispositions.

METHODS
StupY DESIGN AND SETTING

This was a planned secondary analysis of a prospective observational study of children
transported by EMS to a pediatric ED. (Ward, Badolato, et al., 2022) Most EMS transports
came from two EMS agencies with two-tier infrastructure, including paramedics and
EMTs (collectively described as ‘EMS clinicians’ in this analysis). Based on information
provided from the 9-1-1 caller, paramedics, EMTs, or both may be dispatched to a call
and make decisions about transport disposition. Both agencies are large, fire-based pub-
lic access EMS systems serving predominantly urban and suburban areas. One agency
is staffed entirely by career EMS clinicians; the other includes career and volunteer
clinicians. Both agencies require demonstration of pediatric skills in simulated events

or skills stations at least once a year. The study site ED receives the majority of pediatric
transports and serves as the local pediatric trauma center for both agencies. The local
Institutional Review Board approved this study (Pro00013740).

PARTICIPANTS

Inclusion criteria for enrollment were patients under 18 years old transported by EMS

to the ED. Exclusion criteria were interfacility transports, patients with an Emergency
Severity Index (ESI) score of 1 (requiring immediate life-saving interventions), (Gilboy et
al., 2011) and caregivers with a preferred language other than English or Spanish. Care-
givers, EMS, and ED clinicians for eligible participants were approached by research
staff and asked to complete a brief survey. This secondary analysis focuses solely on the
EMS clinician surveys. Participants were enrolled from August 2020 to September 2021
during enrollment windows (8 am - 11 pm on weekdays and 2 pm — 10 pm on weekends).

DatA COLLECTION

The data for this study were collected from participant surveys and the electronic health
care records of enrolled children. Participants (including caregivers, EMS clinicians and
ED staff) were asked to complete a survey on an electronic tablet device as soon as pos-
sible after ED arrival. Participants were provided with a survey preamble that described
potential EMS alternative dispositions that have been developed for low acuity patients.
They were then asked four questions about whether their child could be considered to
have a low acuity condition and if it would have been acceptable for their child to be
included in these alternative dispositions (Figure 3 and Figure 4). Participants rated on

a 5-point Likert scale their level of agreement with each statement. These survey ques-
tions closely match survey items developed in a previously validated survey (Power et
al., 2019), and were pilot tested to ensure face validity. EMS clinicians were asked to base
responses on their clinical impression and not with reference to a specific protocol.

Research staff extracted additional data from the ED and EMS electronic health care
records to determine ED resource use and disposition and any return visits within five
days of the index EMS encounter.
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OuTtcoOME MEASURES

In the absence of established criteria for classifying EMS patient acuity (Schmidt, 2004),
we derived a novel outcome measure based on consensus findings from the Neely Con-
terence: Developing Research Criteria to Define Medical Necessity in EMS (Cone, 2004a,
2004b; Mann, 2004). Our study definition of low-acuity, which was used as the reference
standard, incorporated physiologic assessments, resources used, and patient disposition.
We have previously published full details of how acuity was defined and the prevalence
and characteristics of patients with low-acuity complaints (Ward et al., 2023). To be clas-
sified as low-acuity, patients needed stable vital signs; did not require any procedures or
medications from EMS; did not require any radiographs, blood tests, IV medications, or
procedures in the ED; and were discharged home with no return visits leading to admis-
sion within five days. EMS procedures included airway intervention, IV placement, and
splint or cervical collar application. ED procedures included laceration repair, fracture
reduction, and procedural sedation.

DATtAa ANALYSIS

EMS clinician surveys and data abstracted from patient medical charts were used as the
data sources for our analyses. Descriptive statistics were generated to describe the co-
horts of patients transported by paramedics and EMTs. EMS clinician survey responses
were dichotomized by grouping “agree” and “strongly agree” as agreement and all other
responses as disagreement. We then calculated and compared the sensitivity, specificity,
positive and negative predictive values (PPV and NPV) for paramedic and EMT acuity
assessments when compared against the study reference standard for low-acuity. We
defined sensitivity and positive predictive value as the correct detection of low-acuity
because of our objective of identifying the accuracy of EMS clinicians in identifying
children with low-acuity complaints. Thus, in these analyses, specificity and negative
predictive value are measures of the correct identification of patients with emergent, or
high acuity, illness. When calculating the level of support from paramedics and EMTs
for specific alternative EMS dispositions, analysis was restricted to participants with
low-acuity complaints using the study definition. We considered differences in accuracy
to be statistically significant when the 95% confidence interval around the point estimate
of one group did not overlap with the point estimate of the other group. Differences in
the proportion of EMTs and paramedics supporting alternative dispositions were based
on chi square tests. We decided a priori to enroll 1,000 patients for the parent study to en-
sure we had sufficient power for the primary study objective, analyzing the prevalence
and characteristics of low-acuity pediatric patient transports. Analyses were performed
using SAS (SAS Institute, Inc, Cary, NC) (SAS/STAT 15.3 User’s Guide, 2023).

RESULTS

We enrolled 996 children in the parent study. EMS clinicians completed surveys for 837
participants (84.0%). Most EMS surveys were completed by EMTs (640/837, 76.4%), and
the remainder were completed by paramedics (189/837, 22.6%). EMS clinician type was
missing on 8 surveys. The mean age of the entire patient cohort was 6.9 years (SD 5.5).
401/837 (479%) patients were female. The most common race and ethnicity respons-

es were non-Hispanic Black (532/837, 63.6%) and non-Hispanic White (87/837, 10.4%).
65/837 (7.8%) of the patients required interpreters in the ED. The patients transported by
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paramedics and EMTs differed in several respects (Table 1). The cohort transported by
EMTs was younger and more likely to be non-Hispanic Black and publicly insured. As
expected for two-tiered EMS agencies, EMTs were more likely to transport patients with
low-acuity complaints both as measured by ESI triage level and by our study reference
standard. For participants transported by EMTs, 40.3% were triaged as ESI levels 4 or 5,
and 39.5% were low-acuity using the study definition. For participants transported by
paramedics, 29.1% were triaged as ESI levels 4 or 5, and 20.6% were low-acuity using the
study definition.

For the enrolled participants defined as having a low-acuity condition, paramedics
agreed that 19/39 (48.7%) were low-acuity, and EMTs agreed that 158/253 were low-acuity
(62.4%). The sensitivity for identifying children with a low-acuity complaint was signifi-
cantly lower for paramedics than EMTs (24% [95% CI 20%,38%] vs. 50% [46%, 54%)] re-
spectively) (Table 2 and Figure 1). The specificity for identifying children with emergent
medical needs (not low-acuity) was significantly higher for paramedics than EMTs (83%
[78%, 87%)] vs. 70% [66%, 74%], respectively). The PPV for identifying a child as low acuity
was 0.44 (0.28, 0.60) for paramedics and 0.62 (0.55, 0.68) for EMTs. The NPV for identify-
ing children with emergent medical needs (not low-acuity) was 0.71 (0.63, 0.78) for para-
medics and 0.59 (0.54, 0.64) for EMTs (Figure 2).

We observed limited agreement from both paramedics and EMTs in supporting that
alternative dispositions would have been appropriate for patients they were caring for,
who met the study definition for a low-acuity condition (Table 3). For patients defined
as having a low-acuity complaint, 35.9% of paramedics and 54.5% of EMTs agreed that
substituting a taxi for an ambulance would have been appropriate. For these low-acuity
patients, 56.4% of paramedics and 53.4% of EMTs agreed it would have been appropriate
for the child to be seen in a primary care or urgent care clinic rather than the ED. Both
paramedics and EMTs demonstrated little support for treatment in place and non-trans-
port for children with low-acuity complaints (20.5% and 22.5% agreement, respectively).

DISCUSSION

In this prospective observational study, both paramedics and EMTs had limited accura-
cy when identifying low-acuity pediatric patients as defined by our composite measure.
EMTs had a higher sensitivity than paramedics when identifying low-acuity pediatric
patients and a lower specificity. We did not observe a statistically significant difference
between the PPV and NPV of paramedics and EMTs. The differences observed in sen-
sitivity and specificity between paramedics and EMTs may stem from differences in

the patient cohorts transported by each group, or could be attributable to the different
training requirements and pediatric exposure for paramedics and EMTs. (Hansen et al.,
2015; Jeruzal et al., 2019; Rahman et al., 2015; Zaritsky, 1994) We were surprised to find
EMTs had a higher sensitivity in identifying low-acuity patients. This may reflect the
larger proportion of low-acuity patients they see, with paramedics erring on the side of
transport if they were dispatched to the scene. Greater exposure to high-acuity pediatric
patients may also explain why paramedics demonstrated a higher specificity, i.e. abil-
ity to detect sick children. The overall limited accuracy observed from both EMTs and
paramedics may reflect limited exposure to pediatric calls. We were not able to measure
pediatric exposure in this study.
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EMT cohort, n (%) Paramedic cohort, n (%) Total, n (%)
VARIABLE N=640 (%) N=189 (%) N=837
Age (years)
<1 88 (13.8) 13 (6.9) 102 (12.2)
1-3 188 (29.4) 66 (34.9) 257 (30.7)
4-6 93 (14.5) 18 (9.5) 111 (13.3)
7-12 136 (21.3) 55 (29.1) 192 (22.9)
13- 18 135 (21.1) 37 (19.6) 175 (20.9)
Mean age (std) 6.8 (5.5) 7.2 (54) 6.9 (5.5)
Sex
Male [ 334 (522) [ 98 51.9) [ 436 (52.1)
Race
Non-Hispanic Black 426 (66.6) 101 (53.4) 532 (63.6)
Non-Hispanic White 57 (8.9) 30 (15.9) 87 (10.4)
Hispanic 104 (16.3) 35 (18.5) 141 (16.8)
Other 43 (6.7) 22 (11.6) 66 (7.9)
Not Documented 10 (1.6) 1(0.5) 11 (1.3)
Interpreter
Yes [ 46 (72) [ 19 a0 [ 6578
Insurance status
Private insurance 109 (17.0) 49 (25.9) 158 (18.9)
Public 466 (72.9) 114 (60.3) 587 (70.1)
No insurance 35 (5.5) 12 (6.4) 48 (5.7)
Unknown 30 (4.7) 14 (74) 44 (5.3)
Date/time arrival
Office Hours (Mon-Fri, 8am—-5pm) | 460 (71.9) [ 130 68.9) [ 533 63.7)
Chief Complaint
Behavioral/psychiatric 40 (6.3) 3 (1.6) 43 (5.1)
Neurologic 65 (10.2) 56 (29.6) 125 (14.9)
Gastrointestinal 48 (7.5) 9 4.8) 57 (6.8)
Global/general 119 (18.6) 24 (12.7) 143 (17.1)
Musculoskeletal /skin 250 (39.1) 44 (23.3) 297 (35.5)
Pulmonary 88 (13.8) 36 (19.1) 125 (14.9)
Other 30 4.7) 17 (9.0) 47 (5.6)
Injury
Yes [ 260 40.6) [ 49 259) [ 311 372)
Motor vehicle crash victim
Yes [ 52 8.1) [8@2) [ 60 72)
ESI triage level
1/2 76 (11.9) 36 (19.1) 113 (13.5)
3 306 (47.8) 117 (61.9) 428 (51.1)
4 237 (37.0) 34 (18.0) 273 (32.6)
5 21 (3.3) 2(11) 23 (2.7)
Low Acuity®
Yes [ 253 (39.5) [ 39 20.6) [ 294 35.1)
2 There were 8 EMS surveys with no clinician type, so the total of EMT and Paramedic cohorts is 829 instead of 837.
© As defined using the novel composite definition developed for this study.

Table 1. Characteristics of enrolled children transported to the emergency department (ED) by Emergency
Medical Services (EMS), grouped by EMS clinician type.
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Sensitivity Specificity Positive Predictive | Negative Predictive
95% CI) (95% CI) Value (95% CI) Value (95% CI)
EMT (N=640) 50% (46%, 54%) 70% (66%, 74%) 0.62 (0.55, 0.68) 0.59 (0.54, 0.64)
Paramedic (N=189) 24% (20%, 38%) | 83% (78%, 87%) | 0.44 (0.28, 0.60) 0.71 (0.63, 0.78)
All EMS Clinicians (N=837)* 46% (43%, 50%) 78% (71%, 77%) 0.60 (0.54, 0.65) 0.62 (0.58, 0.67)
2 There were 8 EMS surveys with no clinician type, so the total of EMT and Paramedic cohorts is 829 instead of 837.

Table 2. Ability of Emergency Medical Services (EMS) clinicians to predict low-acuity pediatric patients.
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Figure 1. Sensitivity and specificity of EMTs and Paramedics for identifying children with a
low-acuity condition. Error bars depict the 95% confidence intervals.
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Figure 2. Positive and negative predictive values for EMTs and Paramedics when identifying
a child as having a low-acuity condition. Error bars depict the 95% confidence intervals.
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EMT (N=253") | Paramedic (N=39%) | Chi-Square
% Agreement % Agreement Statistic
This child's complaint could be considered "low acuity." | 62.4 48.7 2.7 0.102

P-value

It would have been acceptable for this child to be trans-
ported in a commercial ride-sharing service rather 54.5 359 47 0.030
than an ambulance today.

It would have been acceptable for this child to be seen
in a primary care clinic or urgent care clinic today 534 56.4 0.13 0.722
rather than an ED.

It would have been acceptable for EMS to have as-
sessed and treated this child today and left them at 22.5 20.5 0.1 0.778
home.

2 Number of participants transported by EMS who were classified as low-acuity using study composite definition

Table 3. Agreement of Emergency Medical Services (EMS) clinicians for children with low-acuity
complaints being managed by alternative EMS dispositions.

The PPVs observed in our study when EMS clinicians classified a child as low-acuity

are lower than in previous studies. A previous meta-analysis found a predictive value of
091 (0.71, 0.98) for paramedic determination of patients not requiring transport and 0.68
(0.48, 0.83) for patients not needing ED evaluation. (Brown et al., 2009) There are several
reasons we may have observed a lower PPV. First, most previous studies analyzing EMS
acuity determinations have excluded children. EMS clinicians have limited pediatric
training and less comfort managing children (Hansen et al., 2015; Jeruzal et al., 2019;
Rahman et al., 2015; Zaritsky, 1994) and, therefore, may have lower accuracy when assess-
ing acuity in children compared to adults. The only pediatric study in the meta-analysis
reported a predictive value of 0.98 when identifying children with low-acuity com-
plaints. (Haines et al., 2006) However, the reference standard was a physician assessment
based solely on an EMS verbal report. Second, the reference standard used in our study
for low-acuity may have excluded patients that other studies classified as low-acuity. For
example, if a patient received a radiograph, we classified the encounter as not low-acuity
regardless of whether any abnormalities were identified on the radiograph. Less conser-
vative reference standards have been used in previous studies, including physician opin-
ion (Haines et al., 2006; Pointer et al., 2001) and hospital admission status. (Levine et al.,
2006; Price et al., 2005; Richards & Ferrall, 1999; Zachariah et al., 1992) Third, our study
was restricted to children transported to the ED. Not including children managed on
scene without transport may have resulted in spectrum bias and worse performance in
identifying low-acuity children. Finally, our study included both paramedics and EMTs.
While we observed some differences between these two groups, the PPV when identi-
fying low-acuity encounters was not significantly different. This suggests that including
EMTs in our study does not explain the lower PPV.

We observed limited support among both paramedics and EMTs for alternative EMS
dispositions for children with low-acuity complaints. A narrow majority of EMTs agreed
that transport to a clinic site (53.4%) or transport by taxi (54.5%) would have been ac-
ceptable for children who met the study criteria for low acuity. Paramedics showed a
similar level of support for transport to clinic sites (56.4%) but a lower level of support for
transport by taxi (35.9%). Both paramedics and EMTs demonstrated very little support
for non-transport (20.5% and 22.5% respectively). These low levels of support are not
surprising given that only 48.7% of paramedics and 62.4% of EMTs agreed that children
defined by the study as low-acuity could be considered low-acuity. Previous studies have
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found that EMS clinicians believe many of their patients do not require emergency am-
bulance transport to the ED. (Crowe et al., 2018, 2020; Ward, Singletary, et al., 2022) Most
previous studies, however, have not assessed support for specific alternatives, and one
recent study noted a lack of agreement among EMS clinicians about whether children
should be included in such programs (Power et al., 2019). It is also important to note that
decisions around the transport for children are not based solely on medical acuity, but
also caregiver preferences and various social needs may need to be considered. EMS cli-
nicians may be reluctant to recommend alternative dispositions if they believe caregivers
will be opposed. (Ward, Singletary, et al., 2022)

To summarize, paramedics demonstrated significantly higher sensitivity when detecting
high-acuity children, but lower specificity than EMTs. Both paramedics and EMTs collec-
tively demonstrated low support for use of alternative dispositions, however paramedics

demonstrated lower support for use of alternative means of transport.

There are several implications of our findings. First, relying on clinical impressions of
acuity for non-transport decisions or alternative dispositions may be unsafe regard-
less of whether a paramedic or EMT makes this assessment. The lower limit of the 95%
confidence interval for the NPV when identifying children as having emergent needs
(not low-acuity) was 0.63 for paramedics and 0.54 for EMTs. This suggests that the un-
der-triage for children could be as high as 37% and 46%, respectively. There is, however,
no consensus on how under-triage should be defined, nor what an acceptable rate of
under-triage would be. (Mann, 2004) The safety of EMS clinician acuity assessments is
paramount, as one-third of all pediatric patients assessed by EMS are not transported
from the scene. (Ward et al., 2022) There is a lack of validated pediatric non-transport
protocols, so most of these non-transport decisions likely rely on the clinical gestalt of
EMS clinicians and caregivers. Despite the high rate of non-transport for children, safe-
ty outcomes after pediatric non-transport in the US are poorly described. Most studies
examining outcomes after pediatric non-transport have involved single EMS agencies
enrolled in small total patient numbers and have low follow-up capture rates. (Haines
et al., 2006; Seltzer et al., 2001) Our study suggests an urgent need to better understand
patient outcomes after non-transport by EMS.

Second, our study suggests that the clinical gestalt of EMS clinicians (both paramedics
and EMTs) may need to be enhanced with dedicated pediatric protocols and triage tools
to identify children who can be safely managed through alternative dispositions. Exist-
ing EMS triage measures focus on identifying severely ill and injured patients, have low
sensitivities, and perform poorly in children (Totten et al., 2018). EMS clinicians have not-
ed there is a need for pediatric non-transport protocols that include clear endpoints, in-
corporate vital sign parameters, and can be integrated into the electronic record. (Ward,
Singletary, et al., 2022) Tools such as the Paediatric Observation Priority Score (POPS)
have been pilot-tested in the prehospital setting with some success, (Morgan & Cutter,
2023) but further research is needed to validate their use in standard EMS protocols.

Third, pediatric alternative EMS disposition programs may be challenging to implement
if EMS clinicians continue to show only modest support for these alternative manage-
ment options. (Martin & O’Meara, 2019; O'Meara et al., 2015) Further qualitative research
is needed to understand EMS clinician perspectives on pediatric non-transport. It will
be important that any pediatric non-transport protocols and triage tools are developed
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with paramedics and EMT input and assessed for acceptability and feasibility with these
distinct groups of EMS clinicians.

Finally, our results highlight the need for comprehensive pediatric readiness in EMS
agencies. The recently launched National Pediatric Prehospital Readiness Project (NP-
PRP) provides an opportunity for EMS agencies to assess pediatric readiness. The project
is based on a combined policy statement addressing pediatric readiness in EMS systems
issued by the American Academy of Pediatrics (AAP), American College of Emergency
Physicians (ACEP), Emergency Nurses Association (ENA), National Association of EMS
Physicians (NAEMSP) and National Association of Emergency Medical Technicians
(NAEMTs) (Moore et al, 2020). The survey assesses readiness in several key domains in-
cluding: education and competencies for providers, equipment and supplies, interactions
with systems of care, coordination of pediatric emergency care, patient and family-cen-
tered care, patient and medication safety, policies, procedures and protocols, and quality
improvement/performance improvement. On completing this survey, EMS agencies will
be provided with benchmark data, a gap report and links to resources to improve readi-
ness.

LiMITATIONS

This study has several limitations. First, this single-center study was conducted in an
urban setting with two-tiered EMS agencies with robust pediatric skills verification
programs. Care should be taken extrapolating findings beyond this setting. Second, this
study compared EMS clinical impressions against a more objective composite reference
standard for low-acuity. Although we observed limited accuracy for paramedics and
EMTs, this does not mean that EMS clinicians cannot apply triage protocols with fidel-
ity to triage patients accurately. Third, this study was conducted during the COVID-19
pandemic, which altered both call volume and call types for EMS. (Lerner et al., 2020;
Satty et al.,, 2021) This may have impacted EMS clinicians' acuity assessments and levels
of support for alternative EMS dispositions. Fourth, this study was restricted to children
transported to the ED by EMS. Excluding non-transported children, most of whom have
low-acuity complaints, (Ward et al., 2022) may bias our results. Finally, there are limita-
tions related to our survey methodology. Participants were enrolled during windows
when research staff were available. Although the overall demographics of the enrolled
participants were similar to overall ED data, there may have been differences in the
patients enrolled and EMS clinicians between these enrollment windows and overnight
periods. Second, EMS clinicians were not blinded to interventions performed on the
participants, which may have led to us overestimating accuracy in identifying low-acuity
children. We minimized this impact by not sharing the study definition of low-acuity
with EMS clinicians. In addition, when completing the study survey EMS clinicians may
have been influenced by the clinical impressions of other EMS clinicians involved in
patient care prior to transport.

CONCLUSIONS

This prospective observational study is the first to show that both paramedics and EMTs
have low accuracy when identifying children with low-acuity complaints. This may
result in both overtriage and undertriage of pediatric EMS calls. We also observed lim-
ited support from both paramedics and EMTs for including children in alternative EMS
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dispositions programs, with less support from both paramedics and EMTs for treatment
in place/non-transport when compared to transport to alternative locations and trans-
port via alternative means. These findings suggest significant challenges to implement-
ing pediatric alternative EMS disposition programs. There is an urgent need for further
research to develop and validate non-transport protocols and triage tools for children
with low-acuity conditions. Our findings suggest that such triage tools must be assessed
for feasibility, reliability, and validity with paramedics and EMTs.

Strongly Disagree Neutral Agree Strongly Agree
Disagree
2) My child's complaint today could O O @) O O
be considered "low acuity".
3) It would have been acceptable O @) @) O O
for my child to be transported in
a commercial ride sharing
service (such as Uber or Lyft)
rather than an ambulance today.
4) It would have been acceptable O O @) O O
for my child to be seenin a
primary care clinic or urgent
care clinic today rather than the
ED.
5) It would have been acceptable O @) @) O O

for EMS to have assessed and
treated my child today and left
us at home today.

Figure 3. Survey questions administered to caregivers.

Strongly Disagree Neutral Agree Strongly Agree
Disagree
7)  This child's complaint today O @) @) O O
could be considered "low
acuity".
8) It would have been acceptable O O @) O O
for this child to be transported in
a commercial ride sharing
service (such as Uber or Lyft)
rather than an ambulance today.
9) It would have been acceptable O @) @) O O
for this child to be seenin a
primary care clinic or urgent
care clinic today rather than the
ED.
10) It would have been acceptable O O @) O O

for EMS to have assessed and
treated this child and left them
at home today.

Figure 4. Survey questions administered to EMS clinicians.
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