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Abstract

Objectives: We evaluated prehospital professionals’ accuracy, speed, interrater reli-
ability, and impression in a pediatric disaster scenario both without a tool (“No
Algorithm”-NA) and with 1 of 5 algorithms: CareFlight (CF), Simple Triage and
Rapid Treatment (START) and JumpSTART (J-START), Pediatric Triage Tape (PTT),
Sort, Assess, Life-saving interventions, Treatment/Transport (SALT), and Sacco Triage
Method (STM).

Methods: Prehospital professionals received disaster lectures, focusing on 1 triage
algorithm. Then they completed a timed tabletop disaster exercise with 25 pediatric
victims to measure speed. A predetermined criterion standard was used to assess accu-
racy of answers. Answers were compared to one another to determine the interrater
reliability.

Results: One hundred and seven prehospital professionals participated, with 15-28
prehospital professionals in each group. The accuracy was highest for STM (89.3%;
95% confidence interval [CI] 85.7% to 92.2%) and lowest for PTT (67.8%; 95% Cl 63.4%
to 72.1%). Accuracy of NA and SALT tended toward undertriage (15.8% and 16.3%,
respectively). The remaining algorithms tended to overtriage, with PTT having the
highest overtriage percentage (25.8%). The 3 fastest algorithms were: CF, SALT, and
NA, all taking 5 minutes or less. STM was the slowest. STM demonstrated the highest
interrater reliability, whereas CF and SALT demonstrated the lowest interrater relia-
bility.

Conclusions: This study demonstrates the most common challenges inherent to mass
casualty incident (MCI) triage systems: as accuracy and prehospital professional inter-
rater reliability improve, speed slows. No triage algorithm in our study excelled in all
these measures. Additional investigation of these algorithms in larger MCl drills requir-
ing collection of vital signs in real time or during a real MCl event is needed.
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1 | INTRODUCTION

1.1 | Background

Children comprise about 23% of the US population, and they are
affected directly or indirectly by disasters; however, many disas-
ter plans lack attention to pediatric specific issues.!™* Compared to
adults, children are more vulnerable during mass casualty incidents
(MCI), likely because of anatomic, physiologic, and developmental
differences.?

Triage algorithms have been developed to address the differ-
ences in adult and pediatric physiology. Currently, there are 5 com-
mon triage tools that apply to pediatric patients in disaster set-
tings: CareFlight (CF), Simple Triage and Rapid Treatment and Jump-
START (J-START), Pediatric Triage Tape (PTT), Sort-Assess-Lifesaving
interventions-Treatment/transport (SALT), and Sacco Triage Method
(STM).>7 A number of differences exist between these algorithms
(Table 1). Some are adaptations of adult triage tools with pediatric-
specific components. Some require more subjectivity and knowledge
of the impact of the disaster on the local system, and others use
more objective criteria, requiring more time to categorize patients but

increasing overall interrater reliability.®8-13

1.2 | Importance

General principles for the best triage algorithms balance accuracy,
interrater reliability, speed, and ease of use. Accuracy ensures dif-
ferent professionals using the algorithm on the same patient cal-
culate the same designation. Speed allows the highest number of
patients to be sorted in the shortest amount of time. Ease of use
affects the application of other principles and can account for how
higher-level thinking skills degrade in high-stress situations like an
MCI. Over- and undertriage of patients are other important algorithm
considerations, the former being costly for resources and the latter
being dangerous for patients. Although many studies have examined
the accuracy of pediatric MCI triage tools in assigning appropriate
triage categories, there are few studies that have assessed the accu-
racy of a prehospital professional to correctly use the triage algo-
rithm on pediatric patients, none of which have compared more than

2 algorithms.4-1?

1.3 | Goals of this investigation

This study was intended to evaluate prehospital professionals’ accu-
racy, interrater reliability, speed, and impression in a pediatric disaster
tabletop exercise both without a tool (“No Algorithm”-NA) and with 1
of 5 triage algorithms: CareFlight (CF), Simple Triage and Rapid Treat-
ment (START) and JumpSTART (J-START), Pediatric Triage Tape (PTT),
Sort, Assess, Life-saving interventions, Treatment/Transport (SALT),
and Sacco Triage Method (STM).

The Bottom Line

In this article Dr. Cheng et al performed a comparative eval-
uation of various disaster triage tools, including best clini-
cal judgment among paramedics. They found that there was
no “ideal” tool and there were inherent tradeoffs between
speed and accuracy among the tools tested. As accuracy of
the tools improved, the speed decreased. This study was con-
ducted using tabletop simulations where some information,
such as vital signs, was already provided to the participants
and future studies should utilize more realistic simulations

where all the information needs to be collected by partici-

pants.
2 | METHODS
2.1 | Study design

This was an interventional study involving prehospital professionals
available during normally scheduled 3-hour continuing education
(CE) sessions. Groups of prehospital professionals were scheduled in
the morning or afternoon sessions over a 3-day training period at 2
locations. The prehospital professionals were divided into 6 groups
based on convenience sampling by date and time of their normally
scheduled CE training. Before the study, each of the 6 algorithms
being studied was randomly assigned to 1 of the 6 sessions. A sample
size of 15 prehospital professionals per group, total of 90 prehospital
professionals, was calculated for a power of > 90% to detect a dif-
ference between the 6 groups. After consent, all eligible prehospital
professionals were enrolled into the study. CE credits and educational
experience were provided regardless of whether they participated
in the tabletop portion of the study. University of California, San
Diego human research protections program institutional review board

approved this study before implementation.

2.2 | Study population

Prehospital professionals were recruited from emergency medical ser-
vices (EMS) agencies within California Service Area 17, which includes
the cities of Del Mar, Encinitas, Solana Beach, and Rancho Santa Fe in
the county of San Diego. At the time of the study, all agencies used J-
START as their MClI triage algorithm. Trainees were not excluded from
participation in the study.

2.3 | Study flow

Figure 1 includes a flow diagram describing the 6 sessions of the study.
All 6 groups of prehospital professionals were provided an educational
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Disaster triage
lecture

(1 hour)

L4

Lecture on assigned
triage method
(1 hour)

L4

Tabletop exercise:
25 patient scenarios

Group practice with
13 patient scenarios

Survey

completion

FIGURE 1 Flowdiagram

1-hour lecture on disaster triage, followed by a 1-hour lecture focusing
on the triage method assigned based on the date and time of their nor-
mally scheduled CE training. They were provided 13 practice patients
as a group before testing, with feedback after each practice patient.
Each prehospital professional was provided a reference sheet contain-
ing the designated triage algorithm for use in the tabletop exercise.
For the PTT algorithm the physical tape was not provided, but a ref-
erence sheet with each of the height-based sieves (or tiers) was pro-
vided. For NA, a gestalt-based method was taught during the 1-hour
educational session, teaching the prehospital professionals to triage
pediatric patients based on their status and anticipated time-sensitive
interventions needed for survival. For this training, the criteria out-
comes tool from a paper by Donofrio et al. was primarily used to help
the prehospital professionals understand in which triage categories
(Black, Red, Yellow, Green) to designate the patients.2’ During the
tabletop exercise for NA, the professionals had ready access to refer-
ence the definitions for the 4 triage categories. NA, as a gestalt and
experience-centric algorithm, was an intentional addition to the study
based on research showing “gut feeling” is often a driving force during
triage designations in a disaster, although few studies have evaluated
its efficacy.2*

A precollected de-identified data set, from a prior study of pediatric
disaster triage was used to develop the 25 patient case descriptors. The
data set contained singleton patients under 14 years of age brought in
by ambulance as a trauma activation to a level | trauma center. Field
data (including prehospital narratives and treatments), and precom-
pleted outcomes for each triage algorithm (performed by an EMS and
pediatric emergency medicine fellowship-trained physician), as defined
by the Criteria Outcomes Tool (COT) was included in the data set.?°
Each case was coded and the field description of the patient along with
the original field vital signs were used for the tabletop scenario of a bus
crash.

For the tabletop exercise, each of the 6 groups of prehospital profes-
sionals were placed in a large classroom setting with individual desks.

On each desk was a stopwatch and a large sheet of paper with 25
patient scenarios represented with boxes. Following a shared start
time, the participants each began their own stopwatches and read the
form. Each box contained the patient scenario with a description of
the patient (Example: 13-year-old male, facial trauma, unresponsive,
lying in street. 50 kg. No respirations, faint palpable pulse at 40 bpm.
No change with rescue breaths. No movement with stimulation). Age,
chief complaint, pertinent physical exam findings, limited vital signs,
and interventions with the patient’s response were included. The pre-
hospital professionals wrote their triage level designation to the right
of the patient description. Although the prehospital professionals were
asked not to change responses once the patient was triaged, this was
not actively monitored during the scenario. Following the tabletop sce-
nario, the prehospital professionals stopped their stopwatch and com-
pleted a survey on personal demographics, previous disaster training
or experience, and algorithm feedback. Prehospital professionals were
instructed not to discuss the list of patients or the disaster scenario
to minimize communication between prehospital professionals with
those who had not completed the drill.

The demographic data collected included gender, age, years of EMS
experience, level of certification, and previous disaster medicine train-
ing. The prehospital professionals were provided a survey with Likert
scales from 1 (low) to 5 (high) to rate their impressions of ease of under-
standing, ease of performing, and ease of remembering, as well as use-
fulness in MCls with 10, 50, 100, and 1000 patients for their assigned
triage algorithm. Each triage algorithm, including NA, was presented
and tested in the same manner. Each group was given the same 25
patients to triage with their designated triage method to allow direct
comparison between the algorithms.

2.4 | Data analysis

Descriptive statistics summarized demographic variables, accuracy
(%), over- and undertriage (%), interrater reliability, and time to triage
25 patients for the 6 algorithms. The triage designations for CF, J-
START, PTT, SALT, and STM triage were compared with the precom-
pleted provided triage designation to assess prehospital professional
accuracy in the use of the triage algorithm. Accuracy was defined as
having precise matching triage designations (ie, prehospital profes-
sional triage of immediate matches the precompleted triage designa-
tion of immediate). The COT was used to assess accuracy for the NA
group.?® Given that the NA group, taught as a gestalt-based triage
method, is not previously studied in comparison to other pediatric
triage algorithms, we analyzed this group as a triage algorithm group
and not as a control, or gold standard. Accuracy was defined by the
number of correct triage designations by the prehospital professional
out of the 25 patient scenarios. The accuracy (in percentile) of each
triage algorithm was calculated with its associated 95% confidence
interval (Cl). The overtriage and undertriage were calculated based on
the comparison between the prehospital professional’s triage desig-
nation and the correct triage designation for each of the 25 patients

(ie, the prehospital professional undertriaged the patient using SALT
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TABLE 2 Characteristics of prehospital professional participants for all 6 algorithm groups before participation in the tabletop scenarios

CF J-START
n=28 n=15
Males 28 15
Age: Median (IQR) 38(30.5-46.5) 37(35.0-41.0)
Years in EMS: Median (IQR)  14.5(10.0-28.0) 15(10.0-15.0)
Level of certification 20(71) 15 (100)
Paramedic (% of group) 20(71) 15 (100)
AEMT 1 0
EMT-B 7 0
Disaster medicine training 5(17.9) 2(13.3)

(%)

* 2 declined to answer.

PTT SALT STM NA

n=18 NEH'S n=15 n=16

16* 15 15 16
39.5(34.0-46.5) 37(33.0-48.0) 40(37.0-52.0) 37.5(34.0-47.0)
17(11.0-22.0) 11(10.0-17.0) 15(8.0-22.0) 14.5(12.5-21.0)
15(83) 12 (80) 11(73) 14 (88)

15(83) 12 (80) 11(73) 14 (88)

1 1 1 1

2 2 8 1

8(44.4) 0(0.0) 0(0.0) 3(18.8)

Abbreviations: AEMT, advanced emergency medical technician; CF, CareFlight; EMS, emergency medical services; EMT-B, emergency medical technician-
basic; IQR, interquartile range; J-START, JumpSTART (Simple Triage and Rapid Treatment); NA, no algorithm; PTT, Pediatric Triage Tape; SALT, Sort, Assess,
Life-saving interventions, Treatment/Transport; STM, Sacco Triage Method.

TABLE 3 Prehospital professional accuracy and over- and undertriage percentages by algorithm with 95% confidence intervals

% Undertriaged
Algorithm -2 -1 Total
CF 0.3 10.0 10.3
J-START 0.0 8.6 8.6
PTT 0.4 6.0 6.4
SALT 0.8 15.5 16.3
STM 0.0 21 2.1
NA 0.8 15.0 15.8

% Overtriaged
% Accuracy (95% Cl) +1 +2 Total
74.0(70.5-77.2) 14.6 1.1 15.7
80.3(75.8-84.2) 10.8 0.3 11.1
67.8(63.4-72.1) 233 24 25.8
70.4(65.5-75.0) 13.1 0.3 183
89.3(85.7-92.2) 7.5 11 8.6
77.3(72.8-81.3) 6.8 0.3 7.0

Abbreviations: CF, CareFlight; Cl, confidence interval; J-START, JumpSTART (Simple Triage and Rapid Treatment); NA, no algorithm; PTT, Pediatric Triage

Tape; SALT, Sort, Assess, Life-saving interventions, Treatment/Transport; STM, Sacco Triage Method.

because delayed was selected when the correct designation was imme-
diate). Medians and interquartile ranges were calculated to describe
reliability among prehospital professionals. Time to triage 25 patients
was reported as medians and range, with a calculated median time per
patient to allow for comparison to previous studies. When compar-
ing Likert score ratings for prehospital professional impressions of the
algorithms, medians, and interquartile ranges were described, and the
Kruskal-Wallis test was used to test for a statistical difference among
the 6 methods.

Data were analyzed using Microsoft Excel 2016 v.16.16.4 (Red-
mond, WA), and SAS v.9.3 (SAS Institute, Cary, NC) using DBMS/Copy
(Dataflux Corporation, Cary, NC) for analysis. GraphPad Prism v8.0.1
(GraphPad software Inc, La Jolla, CA) was used to construct the box-

plot for interrater reliability.

3 | RESULTS

One hundred seven prehospital professionals were present for the CE
sessions, and 100% participated in the study, ranging from 15 to 28

prehospital professionals in each algorithm group. All 107 prehospi-
tal professionals were present for their respective triage method lec-
ture and the tabletop simulation scenario. Eight prehospital profes-
sionals participated twice because of the study’s schedule and their
2 algorithm participations were included as separate events in 2 sep-
arate triage algorithm groups. Separate analysis was done excluding
these repeaters and found minimal changes in the data, none of which
affected the order of results. Table 2 shows the participant character-
istics, including sex, age, years of EMS experience, level of certification,
and previous disaster training. Sex, age, years of EMS experience, and
level of certification were similar across all 6 algorithm groups.

Table 3 compares prehospital professional accuracy of triage algo-
rithm application. Prehospital professionals were able to apply the
STM algorithm group most accurately (89.3%; 95% Cl 85.7% to
92.2%), whereas the PTT algorithm group had the lowest accuracy in
using the algorithm (67.8%; 95% Cl 63.4% to 72.1%). NA and SALT
tended toward under- rather than overtriage (NA 15.8% vs 7.0%,
SALT 16.3% vs 13.3%). The remaining algorithms tended towards over-
rather than undertriage (CF 15.7% vs 10.3%, J-START 11.1% vs 8.6%,
STM 8.6% vs 2.1%), with PTT having the highest overtriage at 25.8%.
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FIGURE 2 Prehospital professional interrater reliability by

algorithm with each data point representing a prehospital
professional’s tendency to over- or undertriage. The boxplots
represent the minimum and maximum range excluding outliers
(whiskers), the interquartile range (box), the sample median (line), and
the sample mean (diamond)

Abbreviations: CF, CareFlight; J-START, JumpSTART (Simple Triage
and Rapid Treatment); NA, no algorithm; PTT, Pediatric Triage Tape;
SALT, Sort, Assess, Life-saving interventions, Treatment/Transport;
STM, Sacco Triage Method

TABLE 4 Prehospital professional median time to triage of 25
patients with range in minutes and seconds with calculated median
time to triage per patient in seconds by algorithm

Calculated
median time to

Median time to triage of 25 triage per patient

Algorithm patients (min:sec, range) (seconds)
CF 04:50 (2:23-6:40) 11.6
J-START 05:39 (3:06-8:24) 13.56
PTT 07:43 (4:53-20:11) 18.52
SALT 04:46 (3:35-6:41) 11.44
STM 10:53 (6:01-14:48) 26.12
NA 05:00 (3:58-6:22) 12

Abbreviations: CF, CareFlight; J-START, JumpSTART (Simple Triage and
Rapid Treatment); NA, no algorithm; PTT, Pediatric Triage Tape; SALT, Sort,
Assess, Life-saving interventions, Treatment/Transport; STM, Sacco Triage
Method.

Prehospital professional over- or undertriage by more than 1 triage
designation was low, with PTT having the highest percentage of over-
triage by 2 triage designations (2.4%). Prehospital professional inter-
rater reliability by algorithm is shown in Figure 2. STM demonstrated
the highest interrater reliability, and CF and SALT demonstrated the
greatest variability regarding professional scoring consistency.

The speed for the different algorithms varied tremendously
(Table 4). The 3 fastest algorithms to perform were CF, SALT and NA,

all with times of 5 minutes or less to triage 25 patients, an average

of 12 seconds or less per patient. STM’s median time to triage 25
patients was more than double these times and greater than 3 min-
utes longer than the nearest algorithm median time. PTT had 3 outliers
with increased time to triage 25 patients; no other algorithm had this
variation. NA had a narrow range of time to triage 25 patients (3:58-
6:22), whereas J-START, PTT, and STM had the widest ranges (3:06-
8:24;4:53-20:11; 6:01-14:48; respectively).

Table 5 compares the median Likert score ratings for the prehospi-
tal professional impression of ease of understanding, performing, and
remembering, as well as usefulness in MCls with 10, 50, 100, and 1000
patients for each of the 6 triage algorithms. CF and NA, the algorithms
that did not require vital signs calculations and had the least number of
steps, had the highest scores in all domains. STM was rated lowest for

ease of remembering and usefulness in MCls with 10-1000 patients.

4 | LIMITATIONS

This study has several limitations. Overall, the study numbers of pre-
hospital professionals and patient scenarios were small. It is possible
that alarger number of prehospital professionals or number of patients
to triage would have demonstrated differences in accuracy or impres-
sion for each algorithm. The prehospital professionals were selected
for each group based on a convenience sample, given their continuing
education schedule; therefore, there was a varying number of prehos-
pital professionals in each group (from 15 prehospital professionals in
J-START, SALT, and STM to 28 prehospital professionals in CF). Further,
although all groups had similar demographics, considerably more sub-
jectsin the PTT group (8/18, 44%) had prior disaster training, whereas
the other groups had little to no prehospital professionals with prior
disaster training. It is worth considering whether a PTT group with less
disaster training would have still performed more accurate triage or
had different Likert score impression ratings than our PTT group; lack
of this serves as an additional limitation of the study.

In addition, unlike a high-fidelity simulation, the paper-based nature
of a tabletop simulation limits the external validity of the results.
Notably for the algorithms requiring quantitative physiologic parame-
ters, these values were provided, and the time, difficulty, and interrater
variability of calculation under the stress of an MCl was not a factor for
the participants of our study. J-START requires calculation of a respira-
tory rate, and Sacco Triage Method requires an interactive neurologi-
cal exam and counting of respirations and pulse. Compared with a tool
like SALT, which requires none, these items potentially facilitated triage
when provided but could prove cumbersome if the onus were on pro-
fessionals to count. Therefore, the time to triage for these algorithms
was likely shorter in our study for these algorithms. Likewise, the accu-
rate application of the algorithm and prehospital professional impres-
sion Likert scores may have been artificially elevated for the algorithms
requiring such data.

The local prehospital professionals’ previous knowledge and use
of J-START may have impacted the study results, as the cohort
of prehospital professionals were employed in an EMS system that
uses J-START. In one study on the J-START and Smart triage tools,
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TABLE 5 Median Likert scores ratings for each triage algorithm with interquartile ranges and Kruskal-Wallis P value for difference
CF J-START PTT SALT STM NA Kruskal-Wallis
n=28 n=15 n=18 n=15 n=15 n=16 Pvalue
Easy to understand 5(4-5) 4 (4-4) 4 (4-4) 4 (4-4) 4(2-4) 5(4.5-5) <0.0001
Easy to perform 5(4-5) 4(4-4) 4(3-4) 4(3-4) 4(3-4) 5 (4-5) <0.0001
Easy to remember 4(4-5) 4(3-4) 4(2-4) 4 (4-4) 2(2-3) 5(4-5) <0.0001
Useful for 10 4 (4-5) 4 (4-5) 4 (4-4) 4(4-4) 3(2-4) 5(4-5) <0.0001
Useful for 50 5(4-5) 4(3-4) 4(2-4) 4(4-4) 2(2-3) 5(4-5) <0.0001
Useful for 100 5(4-5) 4(3-4) 4(1-4) 4(3-4) 2(1-3) 5(4-5) <0.0001
Useful for 1000 5(4-5) 4(3-4) 4(1-4) 4(3-4) 2(1-2) 5(4-5) <0.0001

Abbreviations: CF, CareFlight; J-START, JumpSTART (Simple Triage and Rapid Treatment); NA, no algorithm; PTT, Pediatric Triage Tape; SALT, Sort, Assess,

Life-saving interventions, Treatment/Transport; STM, Sacco Triage Method.

education did improve triage accuracy by ~10% (from 80% to 90%).%2
The triage algorithms were presented to the prehospital profession-
als just before the tabletop exercise, potentially limiting the ability
to understand the long-term retention of the previously unknown or
unfamiliar algorithms.

Lastly, 8 participants also contributed in 2 cohorts because of
scheduling redundancies. Separate analysis was undertaken to deter-
mine the impact of these 8 repeaters on the overall data. Although
there were differences found in the data analysis when excluding the
second participation event of the 8 repeaters, the changes were min-
imal with changes of accuracy of up to 0.4% and 2 changes in medi-
ans of 0.5 and 1 point. These minimal changes did not affect the overall
results. There were also no fundamental differences in the demograph-
ics of the repeaters verses the other study participants. Finally, 100%
of the reporting participants were male, which may limit the generaliz-
ability to other agencies (2 participants declined disclosure of sex clas-

sification).

5 | DISCUSSION
This is the first study comparing prehospital professional accuracy,
interrater reliability, and speed both without a tool (“No Algorithm”)
and with 1 of 5 common pediatric triage algorithms during a table-
top exercise. None of these algorithms excelled in all 3 areas of pre-
hospital professional accuracy, interrater reliability, and speed during
this exercise. Our study found J-START to have high accuracy and Lik-
ert impression ratings, though it performed with moderate speed and
interrater reliability. SALT and CF were found to be fast with high Likert
impression ratings but with lower accuracy, higher over-/undertriage
rates, and the lowest prehospital professional interrater reliability. This
is the first known pediatric MCl triage study comparing a gestalt-based
method, NA, to the other pediatric MCI triage algorithms. NA had the
third highest accuracy and speed; however, NA had a high level of
under-triage (15.8%), second only to SALT (16.3%).

Currently, no standards define the acceptable accuracy for MCI
triage algorithms used on pediatric patients. STM was applied with the
highest accuracy in our study (89.3%, 95% Cl 85.7% to 92.2%) and

is the second highest accuracy seen in any previous studies for other

pediatric MCI triage algorithms (highest 92.4%).1819.22-27 Qur study
accuracy percentages for J-START (80.3%, 95% Cl 75.8% to 84.2%)
and SALT (70.4%, 95% Cl 65.5% to 75.0%) were similar to results from
prior MCI studies for these algorithms (64.3% to 92.4% and 66% to
85.9%, respectively), showing that prehospital professionals can accu-
rately apply J-START and SALT in the majority of patients.'81922-27 No
previous studies were found examining prehospital professional accu-
racy for the remaining algorithms. Our study data can act as a starting
point for accuracy and overtriage/undertriage comparisons for future
studies on these pediatric triage algorithms. Likewise, as there are no
known previous studies comparing prehospital professional interrater
reliability by algorithm, our study data can be used as a foundation for
future studies with STM demonstrating the highest interrater reliabil-
ity, whereas CF and SALT demonstrated the lowest interrater reliabil-
ity.

Triage algorithms commonly prioritize overtriage, rather than
undertriage, potentially overusing resources but ensuring the largest
group of patients are selected that could require urgent intervention.3°
Our over- and undertriage percentages for J-START (11.1% and 8.6%,
respectively) are less than in previous studies (17.8% to 23% and 11%
to 12.6%, respectively) with a tendency to overtriage.182% The algo-
rithms with the highest overtriage (PTT 25.8%, CF 15.7%) are worri-
some as these algorithms may be more costly for resources and divert
medical attention away from more critically injured children.282? Our
data show an opposite tendency for SALT, toward under- rather than
overtriage (16.3% vs 13.3%, respectively).182426 |n fact, SALT had
the highest undertriage in our study, followed closely by NA (15.8%).
Notably, these undertriage percentages are higher thanin any previous
study (highest previously reported 12.6%).1823.24.26

Our time to triage was fastest for SALT, and these times were con-
siderably faster than previous studies (11.44 seconds vs 28-34 sec-
onds per patient).1824 Whereas our second fastest algorithm (CF) had
times comparable to previous literature (11.6 seconds vs 10-15 sec-
onds per patient).1213 STM, perhaps given the amount of data points
needed to compute STM’s scoring, was the slowest algorithm in our
study, although a previous study found STM to be much slower (26.12
seconds vs 70.9 seconds per patient).!! Providing respiratory rate and
pulse rate to the prehospital professionals, instead of having them
count these, likely shortened this time to triage for STM.
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6 | CONCLUSION

This study demonstrates the most common challenges inherent to MCI
triage systems: as prehospital professional accuracy and interrater reli-
ability improve, speed slows. No triage algorithm in our study excelled
in all 3 of these measures. This is the first study directly comparing the
prehospital professional accuracy, interrater reliability, and speed both
without a tool (“No Algorithm”) and with 1 of 5 common pediatric triage
algorithms. Our data can serve as comparison data for future investiga-
tion of prehospital professional use of these algorithms in larger MCI
drills requiring vital signs to be collected in real time or during a real
MCl event.
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