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Abstract

Objective: Prehospital time affects survival in trauma patients. Mass casualty incidents (MCIs)
are overwhelming events where medical care exceeds available resources. This study aimed at
evaluating the prehospital time during MCIs and investigating the effect of triage.
Methods: A retrospective analysis was performed using Florida’s Event Medical Services
Tracking and Reporting System database. All patients involved in MCIs during 2018 were
accessed, and prehospital time intervals were evaluated and compared to that of non-MCIs.
The effect of MCI triage and field triage (Field Triage Criteria) on prehospital time was
evaluated.
Results: In 2018, it was estimated that 2236 unique MCIs occurred in Florida, with a crude
incidence of 10.1-10.9/100000 people. 2180 EMS units arrived at the hospital for patient dis-
position with a median alarm-to-hospital time of 43.74 minutes, significantly longer than non-
MCIs (39.15 min; P< 0.001). MCI triage and field triage were both associated with shorter
alarm-to-hospital time (39.37 min and 37.55 min, respectively).
Conclusions:MCIs resulted in longer prehospital time intervals than non-MCIs. This finding
suggests that additional efforts are needed to reduce the prehospital time forMCI patients. MCI
triage and field triage were both associated with shorter alarm-to-hospital times. Widespread
use may improve prehospital MCI care.

Introduction

The impact of prehospital time on the clinical outcome of trauma patients is a well-known con-
cept in the international trauma community.1 A prolonged prehospital interval is associated
with increased in-hospital mortality rates, and efficient prehospital care with fast responses
is the norm in most countries.2-4 Emergency medical services (EMS) play a critical role in pre-
hospital care and are the initial health care providers on scene. They provide immediate medical
care and transport patients to a hospital for definitive care. In prehospital settings, EMS pro-
viders have to make fast and critical decisions under stress and uncertainty.6 In some incidents,
the EMS is overwhelmed by the number or severity of casualties, and the event is labeled as a
mass casualty incident (MCI).5

Multiple triage methods have been developed to guide EMS personnel in their decisions.7

MCI triage aims to quickly determine the priority of the patients’ treatment based on the
severity of their condition, and allows first responders to assess a large number of patients, with
the objective to do the best for the largest number of people with limited resources.8,9 Another
commonly used decision tool is the Field Triage Criteria (FTC). This tool helps EMS personnel
to decide which patients need to be transported to a trauma center for optimal care. Both triage
methods aim at decreasing mortality and morbidity by improving the efficiency of prehospital
trauma care. We hypothesized that efficient prehospital care, results in faster EMS responses
duringMCIs. The study’s primary aimwas to evaluate the prehospital time for patients involved
in an MCI and compare this with the prehospital time for patients not involved in an MCI. The
secondary aim was to evaluate the effect of triage on prehospital time.

Methods

Study Design

A retrospective analysis was conducted using Florida’s EMS Tracking and Reporting System
(EMSTARS) database. All EMS encounters submitted to the EMSTARS database from
January 1, 2018 through December 31, 2018 were assessed.10 The study was performed in
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accordance with the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) statement to secure proper
reporting and improve methodological quality.11 The EMSTARS
Data Use Agreement was signed, and approval of the study was
given by the Florida Department of Health. Institutional review
board exemption for this study was obtained, and the study was
performed according to the Declaration of Helsinki and
amendments.

EMSTARS Database and Setting

The EMSTARS database (version 3.4), developed to help collect
prehospital data, is used for benchmarking and identifying quality
improvement initiatives.12 It is maintained by the Florida DOH as
part of the National EMS Information System project (NEMSIS).13

The database contains data from 196 EMS agencies covering all 67
counties in Florida. Providers from participating EMS agencies
create an electronic patient care record for each response using
standardized forms. After filling out the patient’s record, this data
is submitted to the EMSTARS database. Some data are mandatory
to submit (e.g., specific time points, age, gender) and other data are
optional (e.g., use of a triage method). Time is mostly collected
automatically to create a precise record. The EMSTARS dictionary
lists the collected data in the EMSTARS database, specifies the def-
initions, and reports which data are mandatory and which are
optional to submit. The dictionary is available on the EMSTARS
website.12 The EMSTARS definition used for MCI is defined as
an event that overwhelms an agency’s EMS resources.

Outcome Measures

The primary aim of this study was to evaluate the median EMS
response time for patients who were involved in an MCI and com-
pare this with themedian EMS response time for patients whowere
not involved in anMCI. Several prehospital time intervals were cal-
culated and used in the analysis (see Table 1 for definitions). The
secondary aim was to evaluate the effect of triage on prehospi-
tal time.

In the EMSTARS database, 2 triage methods were documented:
(1) the method for MCI triage, and (2) field triage using the Field
Triage Criteria (FTC). MCI triage is designed to classify patients
according to the severity of the injury and help health professionals
decide which patient should be treated first. The MCI triage meth-
ods used in this dataset were the START triage method (Simple
Triage and Rapid Treatment) and the SALT triage method
(Sort, Assess, Life Saving Interventions, Treatment/Transport)
(see Appendices 1 and 2).8,9 Patients were classified according to
the severity of the injury and assigned to 1 of the following 4 cat-
egories: uninjured/minimally injured (green), moderately injured/
delayed (yellow), severely injured/immediate (red), or deceased/
dead (black). The field triage method evaluated in this study
was the FTC.14 FTC is the most used field triage method in the
US and is developed to identify injured patients who aremost likely
to benefit from specialized trauma center resources. The FTC is not
intended for MCI triage, but for the individual patient. It guides
EMS personnel to determine which patient should be transported
to a trauma center for appropriate treatment. It is published by the
Center for Disease Control and Prevention in collaboration with
the American College of Surgeons Committee on Trauma and
the National Highway Traffic Safety Administration. The FTC
consists of 4 steps: physiologic, anatomic, mechanism of injury,
and special considerations (Appendix 3). If step 1 or 2 is positive,

it is advised to transport the patient to the highest level of care
within the trauma system.

In total, 3 analyses were performed. The first analysis compared
the response time of transporting EMS units involved in an MCI
with EMS units that transported non-MCI patients, the second
analysis evaluated the response time when MCI triage (START
or SALT) was used and the third analysis evaluated the response
time, when field triage (FTC) was used.

Case Selection

For this study, all 2018 EMS activations in Florida were analyzed. A
total of 3 subsets were assessed: (1) a subset of unique MCIs, (2) all
EMS units dispatched to an MCI, and (3) all EMS units that trans-
ported MCI patients to a hospital. Patients were selected if they
were recorded as a 911 response (EMSTARS database code
(eResponse.05: 911 Response [2205001]) and if EMS registered
the patients as part of an MCI (eScene.07: [9923003]). Time inter-
vals were calculated for all transporting EMS units that transported
patients to a health facility. Cases with invalid time intervals (i.e.,
negative time intervals) were excluded from the analysis.

Identifying Unique MCIs

Multiple EMS vehicles can respond to the same MCI. To identify
multiple EMS encounters for 1 MCI, all EMS encounters with the
same ZIP code and time (with a range of 5 minutes) were identified
and evaluated. If this was the same for several EMS units, this was
considered as 1MCI. The following time points were evaluated: (1)
the moment the public-safety answering point was alerted, (2) the
moment that the dispatch was notified, and (3) the moment that
the EMS unit was en route. An EMS unit could transport several
patients per unit.

Statistical Analysis

All collected data were extracted from the EMSTARS database. The
incidence rate with the binomial 95% confidence interval was cal-
culated by dividing the estimated number ofMCIs found in Florida
by the total population of Florida in 2018.15 The Mann-Whitney U
test was used to compare 2 groups with unpaired skewed data, and
the Kruskal-Wallis test was used to compare more than 2 groups
with unpaired skewed data. For these tests, the assumption of
homogeneity of variance was tested using the non-parametric
Levene’s test. Statistical analyses were performed using SAS

Table 1. Time interval definitions

Dispatch time = time between receipt of 911 call and EMS unit notified
by dispatch

Turn out time = time between EMS unit notified by dispatch and unit en
routea

EMS response time = time between EMS unit notified by dispatch and
unit arrival on scene

Scene-to-patient time = time between EMS unit arrival on scene and
arrival at patientb

On-scene time = time between EMS unit arrival on scene and unit depar-
ture

Transport time = time between EMS unit departure and patient arrival
at destination

Alarm-to-hospital time = time between receipt of 911 call and patient
arrival at destination

Total EMS time = time between EMS unit notified by dispatch and
patient arrival at destination

aTime interval within EMS response time.
bTime interval within on-scene time.
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Enterprise Guide V7.1 (SAS Institute Inc., Cary, NC) and RStudio
V3.6.1 (RStudio, Inc. Boston, MA). For all hypotheses testing, a
P< 0.05 was considered significant.

Results

Case Selection

In 2018, 196 of the 285 licensed agencies in Florida (68.8%) sub-
mitted their data to the EMSTARS database. In total, 3653281 EMS
responses were submitted, and 3262 responses (0.09%) were
recorded as an MCI. Of these, 2180 units arrived at the hospital
(66.9%). Sometime intervals were excluded because of an invalid
negative time value (15 for scene-to-patient time, 1 for on-scene
time, and 1 for transport time). It was not possible to calculate
the dispatch center time and alarm-to-hospital time for 466 cases
because the moment of 911 call was not recorded.

MCI Characteristics in Florida

Among the 3263 documented EMS responses to anMCI, it was esti-
mated that there were 2236 unique MCIs (Table 2). This resulted in
an incidence of 10.5MCIs per 100000 people (95%CI, 10.1 - 10.9) in
Florida in 2018. Among the regions in Florida, the highest incidence
was seen in region 6, with 19.7 MCIs per 100000 people (95% CI,
18.0 - 21.5), followed by 15.0 (95% CI, 12.8 - 17.5) in region 1,
12.6 (95% CI, 11.5 - 13.7) in region 5, 11.8 (95% CI, 9.4 - 14.9)
in region 2, 9.8 (95% CI, 8.9 - 10.8) in region 4, 6.9 (95% CI,
6.3 - 7.6) in region 7, and 4.7 (95% CI, 3.9 - 5.7) in region 3
(Figure 1a). Most MCIs occurred in the late afternoon with a peak
between 4:00 PMand 6:00 PM (Figure 1b). Themajority of theMCIs
(78.5%) resulted in a response of 1 MCI unit.

Characteristics of Patients Transported
In total, 2180 EMS units transported MCI patients to a hospital
(66.8%). A total of 14.5% of the EMS units transported more than
1 patient from the incident location to the hospital (Table 3). MCI
patients were significantly younger than non-MCI patients (44.2 ±
26.2 vs. 59.6 ± 23.1 years; P< 0.001). Majority of the patients were
women (55.8%) and white (58.5%). The main primary symptom
for transportation was pain (19.4%), and the main cause of injury
was related to a motor-vehicle incident (43%).

Prehospital Time for Transported MCI Patients
Time intervals were calculated for all patients transported to a
health facility (Table 1 for interval definitions). The prehospital
time intervals of MCI patients were compared with all other trans-
ported non-MCI patients in the EMSTARS database. Significant
differences were found for all prehospital time intervals, except
for the turn out time interval (Table 4). MCIs resulted in longer
prehospital time intervals, except for the time-to-scene and
scene-to-patient time intervals, which were shorter. The median
alarm-to-hospital time was 43.74 minutes, and the total EMS time
was 39.75 minutes. On-scene time (15.80 min) and transport time
(14.10 min) comprised approximately a third of the total alarm-to-
door time. The most significant difference between MCI responses
and non-MCI responses was seen in transport time (14.10 min vs.
12.52 min; P< 0.001).

Prehospital Time with MCI Triage
For 625 patients, an MCI triage method was recorded (START or
SALT).8,9 When a triage method was recorded in the EMSTARS
database, this resulted in a significantly shorter median total

EMS time (38.12 vs. 40.40 min, P= 0.012) and alarm-to-hospital
time (39.37 vs. 45.00 min, P< 0.001). There was no statistical dif-
ference in on-scene time (15.53 vs. 15.93 min, P= 0.243) or trans-
port time (13.19 vs. 14.62 min, P= 0.08) when an MCI triage
method was used.

Of the triaged patients, 400 were classified as green, 137 as yel-
low, 76 as red, and 12 as black (Table 5). The total EMS time
decreased significantly when the priority of the triage category
was higher (H (3)= 5.969, P< 0.011). The total EMS time for
red patients was 35.77 minutes, while the total EMS time was
39.07 minutes for green patients.

Prehospital Time with Field Triage Criteria
The FTC was used for 710 injured patients and was associated with
a significantly shorter alarm-to-hospital time interval (37.55 vs.
45.70; P< 0.001). Steps 1 and 2 of the FTC attempt to identify
the most seriously injured patients and help EMS personnel decide
which patients should be transported to the highest level of care
within the trauma system (Appendix 3). When 1 of the 2 steps
was positive, the patient had to be transported to a trauma center.
This was associated with significantly longer transport time (17.60
min) and alarm-to-hospital time (43.75 min) (Table 6).

Discussion

MCIs are characterized by an overwhelmed EMS caused by an
imbalance between the demand for medical care and the supply
of available resources.5 This study shows that MCIs resulted in
longer alarm-to-hospital times than non-MCIs (43.74 min vs.
39.15 min). Triage methods are developed to help EMS providers
make fast and critical decisions. In this study, MCI triage and field

Table 2. Characteristics of MCIs (N= 2236)

Unique MCIs No. %

EMS units responded to 1 MCI

1 1756 78.5

2 256 11.4

3 109 4.9

4 51 2.3

5 28 1.3

6 11 0.5

7 8 0.4

8 7 0.3

9 4 0.2

>10 6 0.3

Incident location

Street, highway and other paved roadways 884 39.5

Non-institutional (private) residence 729 32.6

Trade and service area 171 7.6

School, other institution, and public administrative area 123 5.5

Other places 111 4.9

Institutional (non-private) residence 102 4.6

Not recorded 60 2.7

Not applicable 38 1.7

Sports and athletics area 12 0.5

Industrial and construction area 3 0.1

Farm 3 0.1

Abbreviations: EMS, Emergency Medical Service; MCI, mass casualty incident.

Disaster Medicine and Public Health Preparedness 3

https://doi.org/10.1017/dmp.2021.40
Downloaded from https://www.cambridge.org/core. ISPG/USA, on 13 Apr 2021 at 18:37:28, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://doi.org/10.1017/dmp.2021.40
https://doi.org/10.1017/dmp.2021.40
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


triage were associated with shorter alarm-to-hospital time intervals
(-5.63 and -8.15 minutes, respectively).

Mass casualty Incidents

The priority of the EMS is to deliver the fastest possible patient
care. However, responses to MCIs are often characterized by inef-
ficient overall control and lack of coordination because of their
sudden and infrequent nature. Our study may show this over-
whelming aspect by showing that prehospital time intervals are
longer when an MCI is declared. A previous study has been

published describing the characteristics of MCIs and evaluating
prehospital time intervals during MCIs in the United States.16

Unfortunately, the time intervals are not comparable because they
summarized their data withmean and standard deviation, while we
used median and interquartile range since our data was strongly
skewed. As a result, our time intervals are much shorter.
Nevertheless, their conclusion is in agreement with our study as
they also found prolonged time intervals for MCIs compared with
non-MCIs. Another study evaluated general prehospital time
intervals in the United States.17 In this study, the time intervals
(14 min for on-scene and 12 min for transport) were comparable

Figure 1. a. Frequency of MCIs by Region in Florida (n= 2236). b. Time andMonth of Occurrence of Mass Casualty Incidents (n= 2236). Abbreviation: MCI, mass casualty incident.
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with our non-MCI data (14.78 min for on-scene and 12.52 min for
transport). Most of the MCI (n= 1756) resulted in a response of 1
EMS unit. The majority of these units transported more than
1 patient per ride but only documented the demographics of 1
patient. Therefore, the estimate of MCI incidence may be more
accurate than the estimate of the number of MCI patients per
incident.

MCI Triage

Since mortality and morbidity are time-dependent during anMCI,
efficient timemanagement is an important goal.4 Decisions have to
be made despite uncertainty and limited resources during an MCI.
MCI triage was developed to guide EMS personnel and support
decision making for medical management of casualties during
MCIs. MCI triage must quickly identify individuals who would
most likely benefit from immediate medical attention while not

expending valuable resources on those who are not salvageable.
Our study results show that total EMS time decreased when the
MCI triage category was more urgent without extending on-scene
time. The total EMS time was 35.77 minutes for red patients and
39.07 minutes for green patients. We would expect the same trend
for on-scene time and transport time; however, yellow patients had
longer time intervals for these periods. While both red and yellow
patients had conditions that required urgent intervention, red
patients had more complex conditions and were the first to be
transported to a hospital for critical care. Yellow patients had to
wait but needed urgent care. It is conceivable that these patients
were treated on-site, resulting in longer evacuation times.
Interestingly, black (expectant) patients had the shortest total
EMS time, against the expected longer time intervals. During an
MCI, not every patient can receive high-quality care directly
because of the limited resources. In theory, this category should
have a low priority because these patients are either dead or have
such extensive injuries that they cannot be saved with the limited
resources available. Treatment for these patients would jeopardize
the survival of the other victims by diverting limited resources
away from salvageable patients. However, in practice, this category
is the most challenging for EMS personnel from an emotional and
ethical standpoint. The health professional’smindset has to change
from individual emergency care to mass casualty care in which the
focus is shifted to the entire patient group. However, this mindset is
difficult to learn.18 In overwhelming events, triage could help as a
decision tool. It allows the health professional to prioritize care ser-
vices and justifies hard decisions by doing the best for the most.

Field Triage

The FTC are developed to improve the coordination of transport
for individual patients.14 Transporting injured patients to the most
appropriate medical care facility is an important decision for EMS
personnel and can profoundly impact patient survival.18,19 It helps
EMS personnel to decide which patients should go to the highest
trauma center within the trauma system. A study from 2017 evalu-
ated the implementation of the FTC for general EMS responses and
found that the FTC had little effect on total EMS time. The authors
suspected this result was due to delays in information dissemina-
tion and adoption by EMS providers.20 Nonetheless, our study
shows that the use of the FTC was associated with significantly
shorter prehospital time intervals during MCIs. The effect of field
triage may be more visible during overwhelming events because
triage is more effective in structuring stressful events resulting in
more significant time differences. However, when step 1 or 2 of
the field triage was positive, this resulted in longer transport time
(4.22 min) and total EMS time (6.55 min). This result may be
explained by ambulances having to drive a longer distance to
the highest trauma center, resulting in longer time intervals.

Clinical Relevance

This study takes advantage of a large dataset that covers all counties of
Florida. By analyzing empirical data instead of experimental data, this
study has a key strength in understanding MCIs in the prehospital
setting. A recent study highlighted the importance of prehospital time
on survival in trauma patients.2 Our current study showed that MCIs
were associated with longer EMS time intervals resulting in a longer
alarm-to-hospital time (4.59 minutes extra). This finding suggests
opportunities for improvement in prehospital care for MCI patients
that can be centered on reducing prehospital time. MCI triage and

Table 3. Characteristics of transporting units (n= 2180)

Number of patients transported in unit No. %

1 1716 78.7

2 172 7.9

3 113 5.2

4 20 0.9

5 10 0.5

Characteristics of main patients transported μ σ

Age, y 44.2 26.2

Sex No. %

Female 1216 55.8

Male 714 32.8

Race

White 1276 58.5

Black or African American 498 22.8

Hispanic or Latino 212 9.7

American Indian or Alaska Native 55 2.5

Asian 15 0.7

Native Hawaiian or Other Pacific Islander 6 0.3

Most frequent primary symptoma

Pain, unspecified 422 19.4

Other general symptoms and signs 161 7.4

Pain, neck and back, multiple sites in spine 74 3.4

Weakness 74 3.4

Altered mental status, unspecified 64 2.9

Unspecified injury of nose, sequela 50 2.3

Shortness of breath 50 2.3

Chest pain, unspecified 49 2.2

Not applicable 45 2.1

Hemorrhage, not elsewhere classified 43 2.0

Pain in neck and back, cervical region 38 1.7

Pain in leg, unspecified 33 1.5

Unspecified injury of head 33 1.5

Headache 31 1.4

Generalized abdominal pain 30 1.4

Other chest pain 29 1.3

Encounter for general examination 28 1.3

Unspecified skin changes 27 1.2

Unspecified injury of unspecified lower leg 25 1.1

aPrimary symptom was missing for 874 patients.
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field triage were both associated with shorter total EMS response
intervals, and implementation of these triage methods may improve
prehospital care for MCI patients.

Limitations

First, 33.1% of the licensed EMS agencies in Florida did not submit
their data to the EMSTARS database. Therefore, the results may
not be generalizable to the entire state of Florida. In the future,

the quality of the database could be improved by increasing the
submission rate of EMS agencies.

Other limitations are inherent to the retrospective design of the
study. Retrospective research is prone to errors and missing data
due to inconsistent or inaccurate data collection. Some data fields
in the EMSTARS database are optional and not mandatory to sub-
mit. It is conceivable that some optional data were not submitted,
resulting in under-reporting of the outcome. To prevent bias from
under-reporting, we propose that the DOH makes more variables
mandatory based on specific conditions. For instance, the variable

Table 5. EMS Prehospital Time Using MCI Triage

Time interval Red Immediate Yellow Delayed Green Minimal Black Expectant P-valueb

No. 76 137 400 12

On-scene timea 14.33 (8.58 - 22.60) 17.18 (10.47 - 24.65) 14.98 (10.38 - 21.53) 14.93 (11.69 - 20.76) 0.273

Transport timea 11.14 (7.89 - 21.78) 14.97 (8.92 - 26.70) 14.43 (9.00 - 18.90) 10.33 (7.07 - 15.41) 0.088

Total EMS timea 35.77 (27.94 - 48.93) 37.12 (30.13 - 58.98) 39.07 (29.15 - 51.60) 33.23 (24.43 - 39.79) 0.011

Alarm-to-hospital timea 36.65 (32.75 - 59.45) 37.83 (30.12 - 63.72) 39.97 (30.92 - 48.92) 36.28 (30.57 - 45.88) 0.001

Abbreviations: EMS, Emergency Medical Service; IQR, interquartile range.
aMedian (IQR), min. Minutes are reported as decimal time.
bKruskall-Wallis test; comparison of the 4 triage categories.

Table 6. EMS prehospital time using field triage criteria

FTC Criteria Used Yesa Noa P- valueb

N 710 1,470

On-scene timea 16.00 (10.23 - 23.00) 15.72 (10.98 - 22.00) 0.589

Transport timea 12.30 (7.86 - 20.78) 15.00 (9.35 - 22.75) < 0.001

Total EMS timea 36.67 (28.40 - 52.72) 41.00 (32.00 - 54.00) < 0.001

Alarm-to-hospital timea 37.55 (30.15 - 51.38) 45.70 (34.23 - 61.00) < 0.001

Outcome of Steps 1 and 2 of Field Triage Decision Scheme

Positivea,c Negativea P-valueb

N 87 686

On-scene timea 15.58 (10.55 - 25.65) 15.18 (10.38 - 21.20) 0.226

Transport timea 17.60 (10.25 - 26.00) 13.38 (8.46 - 20.63) 0.017

Total EMS timea 43.48 (33.32 - 54.83) 36.93 (28.95 - 48.43) 0.007

Alarm-to-hospital timea 43.75 (33.32 - 58.40) 37.43 (30.08 - 51.16) 0.071

Abbreviations: EMS, Emergency Medical Service; IQR, interquartile range.
aMedian (IQR), min. Minutes are reported as decimal time.
bMann-Whitney U test.
cIf step 1 or 2 was positive.

Table 4. EMS prehospital time intervals for MCIs and non-MCI patients in Florida in 2018

EMS Documented as an MCI EMS Documented as not an MCI

Time Interval No. Median (IQR)a No. Median (IQR)a P - valueb

Dispatch center time 1714 1.00 (0.32 - 4.77) 1365312 1.00 (0.18 - 3.00) 0.032

Turn out time 2180 1.00 (1.50 - 2.37) 2067602 0.92 (0.25 - 1.50) 0.148

EMS response time 2180 7.63 (5.08 - 11.90) 2065374 7.70 (5.15 - 12.18) 0.029

Scene-to-patient time 2165 1.14 (0.65 - 1.14) 2059152 1.37 (0.85 - 2.98) < 0.001

On-scene time 2179 15.80 (10.78 - 22.41) 2065310 14.78 (10.00 - 21.02) < 0.001

Transport time 2179 14.10 (8.65 - 22.00) 2068889 12.52 (8.00 - 19.90) < 0.001

Total EMS time 2180 39.75 (30.93 - 53.32) 2068956 36.92 (28.00 - 52.00) < 0.001

Alarm-to-hospital time 1714 43.74 (33.33 - 83.38) 1365312 39.15 (29.83 - 60.00) < 0.001

Abbreviations: EMS, Emergency Medical Service; IQR, interquartile range; MCI, mass casualty incident.
aMinutes are reported as decimal time.
bMann-Whitney U test.
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“Triage Classification for MCI Patient” should become mandatory
when an EMS encounter is recorded as an MCI. In the current sit-
uation, it is possible to submit MCI data with no data value stored
for the variable “Triage Classification for MCI Patient.”

Another problem is inaccurate data collection. Negative time
intervals were excluded from the analyses, but positive incorrect
values remained unnoticed. To enhance the quality of the
EMSTARS database, mechanisms should be developed to prevent
wrong data submission.

Finally, interesting variables are missing in this retrospective
database study. It was not possible to extract information about
which MCI triage method (START or SALT) was used. Another
informative variable would be the reason why an MCI was regis-
tered as an MCI.

Implications

It is important to distinguish MCI triage from field triage. MCI tri-
age prioritizes patients by the severity of injury to allocate limited
resources when local resources are overwhelmed. In contrast, field
triage matches patients with the right resources when enough
resources are available. Both triage methods were associated with
shorter total EMS time and alarm-to-hospital time intervals. MCIs
are by definition overwhelming, and it is hypothesized that triage
may structure the situation by providing a step-by-step roadmap of
what to do. It helps EMS personnel make faster decisions, which
may lead to shorter prehospital time intervals. Based on this ration-
ale, we recommend that EMS agencies should use triage during
MCIs and implement these methods in their MCI protocol. If
an EMS agency does not have anMCI protocol, it is recommended
to develop it. MCIs are infrequent and by definition overwhelming.
Clinical exposure is low and preparedness is therefore essential.
Planning for MCI preparedness is the key to a successful outcome.

Directions for Future Research

Future studies should evaluate the clinical relevance of faster pre-
hospital responses during MCIs. Our study only evaluated time
and did not focus on the accuracy of the triage methods or clinical
outcomes.21 Previous studies have shown that faster prehospital
responses are associated with improved survival.2,22 Future
research should therefore investigate this for MCIs.

Conclusion

The time between the injury to definitive medical care in prehospi-
tal care is key to optimal survival for trauma patients.2 This study
shows that MCIs resulted in longer prehospital time intervals than
non-MCIs. This finding suggests that additional efforts are needed
to reduce the prehospital time for MCI patients. MCI triage and
field triage were both associated with shorter total EMS intervals.
Triage works as a decision tool helping EMS personal to make fast
and critical decisions. It seems that triage could also help in reduc-
ing prehospital time. Future studies are necessary to evaluate this
hypothesis.

Data Availability Statement. The data and materials are available to
strengthen the transparency and reliability of the study. The additional data
could be requested by sending an e-mail to the corresponding author. ©2020
Mayo Foundation for Medical Education and Research.
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