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Abstract
Background and Importance: The dispatch of Advanced Life Support (ALS) teams in
EmergencyMedical Services (EMS) is still a hardly studied aspect of prehospital emergency
logistics. In 2015, the dispatch algorithm of Emilia Est Emergency Operation Centre
(EE-EOC) was implemented and the dispatch of ALS teams was changed from primary
to secondary based on triage of dispatched vehicles for high-priority interventions when
teams with Immediate Life Support (ILS) skills were dispatched.
Objectives: This study aimed to evaluate the effects on the appropriateness of ALS teams’
intervention and their employment time, and to compare sensitivity and specificity of the
algorithm implementation.
Design: This was a retrospective before-after observational study.
Settings and Participants: Primary dispatches managed by EE-EOC involving
ambulances and/or ALS teams were included. Two groups were created on the basis of
the years of intervention (2013-2014 versus 2017-2018).
Intervention: A switch from primary to secondary dispatch of ALS teams in case of
high-priority dispatches managed by ILS teams was implemented.
Outcomes:Appropriateness of ALS team intervention, total task time of ALS vehicles, and
sensitivity and specificity of the algorithm were reviewed.
Results: The study included 242,501 emergency calls that generated 56,567 red code
dispatches. The new algorithm significantly increased global sensitivity and specificity of
the system in terms of recognition of potential need of ALS intervention and the specificity
of primary ALS dispatch. The appropriateness of ALS intervention was significantly
increased; total tasking time per day for ALS and the number of critical dispatches without
ALS available were reduced.
Conclusion: The revision of the dispatch criteria and the extension of the two-tiered
dispatch for ALS teams significantly increased the appropriateness of ALS intervention
and reduced both the global tasking time and the number of high-priority dispatches with-
out ALS teams available.
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Introduction
The dispatch of Advanced Life Support (ALS) teams in the context of Emergency Medical
Services (EMS) is still a hardly studied aspect of prehospital emergency logistics.1 The
different qualifications and competences of the professional figures dispatched on emer-
gency vehicles and the geographical characteristics of the covered area further complicate
the picture of EMS.2

There are several different models of dispatch systems used by EMS agencies. These
include the Medical Priority Dispatch System, Rapid Emergency Triage and Treatment
System, or the criteria-based dispatch system.3

Advanced Life Support teams can be dispatched on ambulances or carried in vehicles not
able to transport patients, such as medical cars, decoupling enhanced care from transport.
Twomodels of dispatch for ALS teams currently exist: primary dispatch, utilizing dedicated
dispatch criteria in order to minimize delays in arriving at the scene for patients with critical
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illnesses; and secondary or two-tiered dispatch models, which
dispatch ALS teams following EMS request from scene, thus
increasing their availability but carrying the risk of a delayed arrival
on critical scenarios.4

The ability of the dispatching system to discriminate between
the required EMS resources and their priority is fundamental in
order to grant patients’ safety, system efficiency, and cost control.2

Moreover, inappropriate severity code assignment and resource
allocation accounted for up to 65% of incident reports described
for emergency dispatch centres;5 therefore, the accurate identifica-
tion of patients that need an on-scene enhanced care team inter-
vention is fundamental.

Finally, high-priority dispatch codes usually involve the use of
sirens and road traffic rule exemptions for the dispatched vehicles;
this is of concern for EMS personnel, passengers, and other road
users so that the risk should only be accepted when it allows a
clinically significant time saving for management of patients
who are critically injured.6

In the context of a continuous system efficiency optimization
program, in 2015, the Emilia Est Emergency Operations Centre
(EE-EOC; Modena, Italy) underwent a profound revision of its
dispatch criteria and deployment procedures of ALS teams with
the objective to rationalize their primary deployment by increasing
the ability of the system to correctly target critical patients and also
considering the skills of the first responding team.

The primary objective of the present study was the evaluation of
the effects on the appropriateness of ALS intervention and ALS
vehicle utilization time of a transition from primary to secondary
ALS activation when a team with Immediate Life Support
(ILS) skills manages high-priority dispatches. Secondary objective
was to describe the effects of the modification of the triage
algorithm in terms of sensitivity and specificity in predicting an
emergency transport response.

Methods
Setting
The EE-EOC manages the emergency calls and dispatches
vehicles for the three provinces of Bologna, Ferrara, and Modena,
covering a total of 2.5 million inhabitants.

In particular, the urban area of Bologna and its surrounding
municipalities Casalecchio and San Lazzaro have a population of
450,739 inhabitants with a density of 2265.36 inhabitants/km2.
Its EMS is composed of eight ambulances equipped with
Basic Life Support (BLS) skilled rescuers (BLS vehicles); four
ambulances equipped with ILS skilled nurses (ILS vehicles); and
two medical cars carrying an enhanced critical care team composed
by an emergency physician (Emergency Medicine or Anesthesia
and Intensive Care specialists) and a nurse (ALS vehicles) with
ALS skills7 (ALS skills are intended as all the knowledge and train-
ing needed to understand and perform ALS as per European
Resuscitation Council [ERC; Niel, Belgium] 2015 Guidelines7).
The specific competences of the personnel of the different emer-
gency vehicles are described in Table 1.

Dispatching System
The EE-EOC dispatching center uses a criteria-based, computer-
aided dispatch system developed in the internal Emergency
Logistics analysis and development team (Appendix 1 and 2; avail-
able online only); emergency vehicles are dispatched on the basis of
a three-graded priority protocol (green, yellow, red) according to
the presumed severity of the event (Table 2).

The two cardinal criteria for emergency priority estimation are
based on the evaluation of breath activity and consciousness; the
crossbreed of these two evaluations drives the interview into an
algorithm that further refines the dispatch priority. Thus, a final
output is composed of a NATO phonetic alphabet letter indicating
the location, a number indicating the suspected pathology category,
and a color indicating the suspected priority. Additional informa-
tion collected from the telephonic interview is sent to an on-board
computer of the vehicles tasked to the job.

Because at the EE-EOC both the call taker and the dispatcher
operator are nurses, there is also the possibility that the two override
the priority set by the protocol, based on their experience.8,9

ALS Teams’ Dispatch Protocol and Severity Return Codes
The ALS vehicles (medical cars) are independent units not avail-
able for patient transport but dedicated to supporting BLS or ILS
vehicles in managing critical patients; they are usually activated in
red codes, but they can also be requested in any other emergency,
regardless of the code priority, if it is deemed necessary from the
personnel already at the scene.

Red code is furtherly subclassified into two categories, basic and
advanced, that identify two different levels of potential need for
ALS intervention. “Red code basic” provides a two-tiered manage-
ment of the emergency with a direct dispatch of a BLS or ILS
ambulance on scene while the ALS team is pre-alerted and even-
tually secondarily dispatched to the emergency site on the basis of a
second triage decision from the team on scene. During this time,
ALS is considered available for any other emergency. Second triage
on the field relies on the evaluation of vital parameter derangements
not correctable with devices and skills available for the dispatched
ambulance, or in case of symptoms that require additional evalu-
ation that may modify the diagnostic-therapeutic path of the
patient.

The “red code advanced” instead identifies emergencies prob-
ably requiring an immediate ALS intervention; therefore, the
enhanced care team is primarily dispatched to the scene in order
to avoid any possible delay, and is thus considered tasked and no
longer available for the system. Once on scene and after the
patient’s assessment and treatment, the dispatched personnel
assign a severity return code based on their field criteria, which goes
from zero (treated in loco, not needing hospitalization) to four
(dead; Supplement Table 1 – available online only). A medical
accompaniment to the hospital is usually mandatory, if available,
for severity code three. However, in case of potential instability,
the ALS crew may escort patients with a severity code two
(“2ALS”- Supplement Table 1).

Interventions to Increase the Appropriateness of ALS Team Dispatch
In order to improve the appropriateness of ALS dispatch, in 2015,
a revision of dispatch criteria was performed on the basis of the
analysis of internal data in order to reduce dispatch priority for cat-
egories frequently resulting in low-priority return codes (Appendix
1 and 2).

Moreover, primary and secondary dispatch criteria for ALS
were reviewed on the basis of available literature4 and the recogni-
tion that ILS skilled personnel is able to manage the initial stabi-
lization of most of the potentially critical patients and actively
discuss with ALS teams and hospital consultants the effective need
for an ALS intervention (Supplement Table 1).

Therefore, in order to reduce the effect of over-triage related to
the dispatch algorithm and as an additional measure, secondary
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ALS dispatch was extended to advanced red codes when an ILS
ambulance was tasked to that emergency.10 No changes were made
for BLS vehicles in case of advanced red codes (Table 2).

Moreover, a new code named BLUE, that is a variation of
the “red code advanced,” is automatically proposed by the new
algorithm (Appendix 2) for patients that are unconscious and
not breathing, gasping, or in case of unknown information about
the breath activity, thus having a high sensitivity for potential
out-of-hospital cardiac arrests.11 In this case, the ALS is primarily
dispatched to the scene, regardless of the co-dispatched vehicle,
in order not to delay the advanced resuscitation maneuvers
(Appendix 1 and 2 for criteria of assignment of BLUE code).

Study Design
After Institutional Review Board approval (150/2020/OSS/
AUSLBO), a single center pre-post intervention retrospective
observational study was performed involving all the emergency
dispatches managed by the EE-EOC in the years 2013-2014
and 2017-2018 in the urban area of Bologna and its surrounding
municipalities Casalecchio and San Lazzaro. The years 2015-2016
were not considered as they were considered years of transition
from the old algorithm to the new one.

Inclusion criteria were emergency dispatches managed by
the EE-EOC during the prementioned periods involving a
BLS/ILS ambulance and/or an ALS team. Exclusion criteria were

BLS ILS ALS

Skills/
Composition

Rescuers Nurses Emergency Medicine or Intensive Care
Physician þ Critical Care Nurse

A (Airways) - Airway unblocking

- Bag mask ventilation

- Airway unblocking

- Bag mask ventilation

- SGA positioning

- Airway unblocking

- Bag mask ventilation

- SGA positioning

- Orotracheal intubation

- Emergency surgical access
to airways

B (Breathing) - Oxygen therapy - Oxygen therapy

- Needle chest decompression

- Oxygen therapy

- Needle chest decompression

- Open thoracostomy

- Chest drainage positioning

- Invasive and non-invasive ventilation

C (Circulation) - Tourniquet

- BLS in case of cardiac arrest

- Tourniquet

- Venous line positioning

- Intraosseous access

- ECG - Cardiologist teleconsultation

- Analgesics, nitrates, adrenaline,
cardio aspirin, naloxone, glucose

- ILS in case of cardiac arrest

- Tourniquet

- Venous line positioning

- Intraosseous access

- ECG - Cardiologist teleconsultation
- cardioversion

- Sedatives, analgesics, NMBAs,
vasoactive drugs & others

- Hemostatic powders

- EFAST

- Assistance during delivery

- ALS in case of cardiac arrest

Criteria for ALS Activation - Chest pain

- Pain NRS> 5

- SBP< 90mmHg

- HR> 120bpm

- SpO2< 90% despite O2 therapy
or severe dyspnea

- Coma grade P/U on scale AVPU

- Major hemorrhage

- Impending delivery

- Cardiac arrest

- ECG positive for STEMI, PSVT,
ventricular arrhythmias,
symptomatic bradycardia

- SBP< 90mmHg despite initial fluid
resuscitation

- SpO2< 90% despite O2 therapy
or if CPAP is needed

- Coma GCS< 9 (after exclusion
of hypoglycemia/opiates/
benzodiazepines)

- Major hemorrhage

- Impending delivery

- Cardiac arrest
Gamberini © 2021 Prehospital and Disaster Medicine

Table 1. Composition and Skills of the Personnel Working on the Different Emergency Vehicles
Abbreviations: SGA, supraglottic airway; BLS, Basic Life Support and defibrillation; ALS, Advanced Life Support; ECG, electrocardiogram;
NMBA, neuromuscular blocking agents; NRS, numeric rating scale; PSVT, paroxysmal supraventricular tachycardia; EFAST, extended
focused assessment sonography for trauma; ECG, electrocardiogram; SBP, systolic blood pressure; SpO2, peripheral oxygen saturation;
CPAP, continuous positive airway pressure; AVPU scale, Alert/Verbal/Pain/Unresponsive; GCS, Glasgow Coma Scale.
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incomplete data, helicopter EMS missions, and secondary
transfers.

Data were extracted from the electronic database of the
EE-EOC by an operator blind to the objectives of the study; no
training was needed for the abstractor since the data extracted were
not at risk for inter-rater variability.

The dispatch code was collected and the return severity code for
each emergency call, the clinical classification of each emergency,
the type of emergency vehicle dispatched, the age of the patients
treated, and for medical cars carrying ALS teams, the arrival time
on scene and the unit utilization time. An ALS intervention was
considered appropriate if the return code was two (with physician
on board), three, or four (Supplement Table 1).

In case of interventions involving more than one patient with
the same emergency ID and dispatch code, such as road accidents
with multiple casualties, the return code with the highest severity
was considered for sensitivity test.

Human intervention on algorithm output accounted for less
than 2.5% of cases; therefore, raw algorithm output is not shown,
and only the final dispatch codes were taken into consideration.

Statistical Analysis
The study population was divided into two groups on the basis of
the year of intervention (2013-2014 versus 2017-2018).

Statistical analyses were performed using Stata/SE 14.2 for
Windows (Stata Statistical Software: Release 14; StataCorp LP;
College Station, Texas USA); continuous variables were expressed
as mean (standard deviation) or medians and interquartile range;
categorical data were expressed as numbers (percentages).

For the continuous variables, an independent samples t-test was
used, and the Kruskal-Wallis test when appropriate. For the
categorical variables, the Chi square test was used. DeLong test was
used to compare the AUC of the ROC curves of the two algorithms.

Sensitivity and specificity (with relative 95% confidence
intervals) were calculated on the global dispatch output considering

an expected return code zero, one, or two for dispatch code green
and yellow, and an expected return code “2ALS,” three, or four for
dispatch code red.

Another sensitivity and specificity test was performed only consid-
ering red codes in order to evaluate the direct ALS dispatch; in this
case, an expected return code zero, one, or two was set for dispatch
red code basic and an expected return code “2ALS,” three, or four
was set for red code advanced and BLUE dispatch codes.

Results
During the study periods, the EE-EOC received a total of 242,501
emergency calls, 56,567 of these generated red codes. There were
no records excluded due to missing data since the data storage sys-
tem extracts the dispatch-related data directly from the onboard
computers of the vehicles involved.

Globally, the composition of the dispatch output underwent a
significant modification after the implementation of the new algo-
rithm, with a proportional reduction in red codes and an increase of
yellow codes (Table 3). Moreover, the distribution of pathologies
generating red codes underwent a significant modification with a
relatively lower representation of respiratory pathologies and
an increase in trauma, cardiovascular, and neurologic codes
(Supplement Figure 1; available online only).

The new algorithm significantly modified the global specificity
of the system in terms of recognition of potential need for ALS
intervention and, moreover, it significantly increased the specificity
in terms of direct ALS dispatch (Table 3).

The ALS teams were required at the scene significantly less
frequently after system modification, and the appropriateness of
intervention significantly increased both considering all red codes
with ALS activation (from 39.6% to 42.4%) and especially for red
code advanced (from 37.2% to 51.6%), where the two-tiered
deployment based on ILS second triage was activated (Table 4).

A little but significant increase was observed in the amount
of unexpected ALS activations from 2.34% to 2.5% (green and

Code Expected Seriousness Subtype
Dispatched Vehicle before
2015 (Appendix 1)

Dispatched Vehicle after 2015
(Appendix 2)

Green Preserved vital functions - low
evolution risk. Patient is conscious,
normally breathing, and has no
chest pain.

Preferably BLS ambulance Preferably BLS ambulance

Yellow Preserved vital functions - high
evolution risk. Patient is either
confused, has mild dyspnea, no
chest pain, and able to speak.

Preferably BLS ambulance
except for neurologic and
obstetric dispatches

Preferably BLS ambulance
except for neurologic and
obstetric dispatches

Red Potentially life-threatening
condition, serious impairment or
loss of vital functions, potential
time-dependent pathology. Patient
has chest pain, is unconscious,
or with severe respiratory distress.

Basic Preferably ILS ambulance, ALS
teampre-alarm and approaching
to the scene, waiting for
confirmation

Preferably ILS ambulance,
medical car pre-alarm and
approaching to the scene,
waiting for confirmation

Advanced Preferably ILS ambulance,
concurrent ALS team dispatch

Preferably ILS ambulance; if ILS
vehicle, the ALS team is tasked
(not available for other
emergencies) but approaches
the scene and waits for
confirmation; if BLS vehicle,
concurrent ALS team dispatch

BLUEa - Preferably ILS ambulance,
concurrent ALS team dispatch

Gamberini © 2021 Prehospital and Disaster Medicine

Table 2. Dispatch Codes and Vehicles
Note: See Appendix 1 and 2 for further details.

a Code BLUE is a “Red Advanced” code where the patient is unconscious and not breathing, having high sensitivity for cardiac arrest. See
methods section for further details on BLUE code.
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yellow codes); however, the number of appropriate interventions
for unexpected activations was not significantly different. On the
other hand, the number of red code advanced and BLUE codes
without available ALS vehicles at the moment of the dispatch
significantly decreased.

The total unit utilization time per year of ALS vehicles
decreased after system implementation with a mean reduction of
144 hours per year, while the utilization time per dispatch in case
of appropriate tasking was not significantly affected.

Discussion
The main result of the study is that the transition from primary to
secondary dispatch of ALS teams in case of suspected high-priority
emergency scenarios managed by nurses with ILS skills are effec-
tive measures to increase the specificity of the system, to control
over-triage for primary ALS intervention, and to reduce the

unit utilization time, therefore keeping ALS available for other
high-priority emergencies.

The change in algorithm output in terms of color codes is
responsible for the increase in specificity of the dispatch system,
while the extension of the secondary ALS dispatch on high-priority
codes is the main cause for over-estimation control and the increase
in appropriateness of ALS intervention.

When considering prehospital emergency systems, generaliza-
tion is difficult due to the high variability of structures, logistic
aspects, and skills of the personnel.2 However, two main points
of discussion come from these results: dispatch criteria and primary
versus secondary ALS dispatch.

Dispatch Criteria
The non-proprietary criteria-based dispatch system developed and
applied at this institution demonstrated a sensitivity in line with

2013–2014 2017–2018 P

Dispatch Codes

Green (n, %) 40,356 34.4% 43,175 34.5%

Yellow (n, %) 47,901 40.9% 54,502 43.5%

Red-Basic (n, %) 21,370 18.2% 21,864 17.4%

Red-Advanced (n, %) 7,551 6.4% 4,955 4.0%

Blue (n, %) - 827 0.7%

Total 117,178 125,323 <.001

Sensitivity/Specificity of System in Recognizing Potential Need for Enhanced Care Team Intervention

2013–2014 2017–2018

0-1-2 2ALS-3-4 0-1-2 2ALS-3-4

Green - Yellow (n) 87,708 549 97,103 574

Red (Basic, Advanced, Blue) (n) 24,882 4,039 24,039 3,607

Value 95% CI Value 95% CI P

Sensitivity (%, CI) 88.0% 87.1%–89.0% 86.3% 85.2%–87.3% .014

Specificity (%, CI) 77.9% 77.7%–78.1% 80.2% 79.9%–80.4% <.001

ROC Area 0.83 0.825-0.835 0.832 0.827–0.837 .897

Positive Predictive Value (%, CI) 14.0% 13.6%–14.4% 13.0% 12.7%–13.4%

Negative Predictive Value (%, CI) 99.4% 99.3%–99.4% 99.4% 99.4%–99.5%

Over-Triage 86.00% 87.00%

Under-Triage 0.62% 0.58%

Sensitivity/Specificity for Direct ALS Team Dispatch on Red Codes

2013–2014 2017–2018

0-1-2 2ALS-3-4 0-1-2 2ALS-3-4

Red-Basic (n) 19,852 1,518 20,491 1,373

Red-Advanced þ Blue (n) 5,031 2,520 3,549 2,233

Value 95% CI Value 95% CI P

Sensitivity (%, CI) 62.4% 60.9%–63.9% 61.9% 60.3%–60.5% .664

Specificity (%, CI) 79.8% 79.3%–80.3% 85.2% 84.7%–85.6% <.001

ROC Area 0.711 0.703–0.719 0.736 0.727–0.744 .043

Positive Predictive Value (%, CI) 33.4% 32.3%–34.4% 38.6% 37.4%–39.9%

Negative Predictive Value (%, CI) 92.9% 92.5%–93.2% 93.7% 93.4%–94.0%

Over-Triage 66.62% 61.40%

Under-Triage 7.10% 6.30%
Gamberini © 2021 Prehospital and Disaster Medicine

Table 3. Distribution of Dispatch Codes, Sensitivity and Specificity Analysis
Notes: Chi square test was used to compare the dispatch outputs of the two different periods, sensitivity and specificity. DeLong test was used to
compare the ROC areas.
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literature reports from both proprietary and non-proprietary
algorithms,12–14 with a higher specificity at the expense of a high
over-triage (61% for direct ALS dispatch).

It is important for EMS running non-proprietary algorithms to
periodically check the sensitivity and specificity of the algorithms
adopted in order to gradually refine the whole system capability
to deliver the right assistance to the right patient. This plasticity
could be an advantage in terms of progressive adaptation to local
characteristics and, moreover, it also represents a major limitation
for this study in terms of external reproducibility. The full version
of the dispatch algorithm is available as an online supplement
(Appendix 2).

Primary versus Secondary ALS Team Dispatch
The most interesting and externally reproducible aspect investi-
gated from this study is the effectiveness of a secondary
dispatch for ALS teams aiming to drastically control primary
over-estimation. In fact, medical cars were requested on scene in
only 29.6% of red codes.

The extension of a secondary dispatch to high-priority codes
when the tasked team had ILS competences furtherly decreased
the net effect of over-estimation on ALS interventions without
increasing prehospital times (see following Safety section).

A key aspect of this system is the availability of ALS teams as
independent figures on the network, not involved into patient
transport, allowing to reserve their intervention to most critical

patients and thus rapidly becoming available again in case of unnec-
essary intervention.

Safety
The transition to the new algorithm globally produced a significant
decrease in all red code output and an increase in yellow and green
dispatches; however, while a significant increase was observed in
the activation of ALS team intervention from crews managing
low-priority dispatches, the number of appropriate activations in
this context was not significantly different. Moreover, the number
of red advanced and BLUE dispatches created without any
enhanced care team available at the moment of creation signifi-
cantly dropped.

Despite the secondary dispatch of ALS teams, the total duration
of appropriate interventions was not different after algorithm
implementation; this was probably due to the effective initial
stabilization by ILS teams.

Finally, in case of suspected cardiac arrest, the possibility to
override the algorithm by the BLUE codes grants the primary
dispatch of ALS teams helping to avoid the delay of advanced
assistance.

Limitations
The main limitations of this study rely in its retrospective nature
and the difficult comparability among dispatch algorithms, as dis-
cussed above. Furthermore, there is a time factor bias related to a
before and after study, as it is for the lack of external validity and

ALS Team Activity and Appropriateness of Intervention

Variable 2013–2014 2017–2018 P

Total Red Codes (Basic, Advanced, Blue) (n) 28,921 27,646

Total ALS Activations on All Red Codes (n, %) 12,185 (42.1%) 10,846 (39.2%) <.0001

ALS On Scene (n, %) 10,605 (36.7%) 8,192 (29.6%) <.0001

ALS Intervention Appropriate when On Scene (n, %) 4,200 (39.6%) 3,473 (42.4%) <.0001

Total ALS Activations for Red Code Advanced (n) 7,917 6,308

ALS On Scene (n, %) 7,126 (90.0%) 4,577 (72.6%) <.0001

ALS Intervention Appropriate when On Scene (n, %) 2,653 (37.2%) 2,360 (51.6%) <.0001

Unexpected ALS Activation, ALS Unavailability

Total Green and Yellow Codes (n) 88,257 97,677

ALS Activation on Green and Yellow Codes (n, %) 2,066 (2.3%) 2,445 (2.5%) .024

Appropriate Intervention (n, %) 536 (0.6%) 563 (0.6%) .380

Total Red-Advanced/Blue Codes (n) 7,551 5,782

Medical Car Unavailable for Red-Advanced and BLUE
Codes (n, %)

308 (4.1%) 169 (2.9%) .0004

ALS Team Utilization Times and Duration of Interventions

Daily Unit Utilization Time (hh:mm/day) 09:17 08:52 N/A

Yearly Unit Utilization Time (hh:mm/year) 6751:42 6464:04 N/A

Time to Cancellation of ALS Intervention (mm:ss - IQR) 5:54 (5:54–8:49) 10:37 (10:37–15:29) <.0001

Duration of Single Intervention - Appropriate Cases
(mm:ss - IQR)

42:11 (29:49–51:25) 39:00 (30:18–49:41) .686

Gamberini © 2021 Prehospital and Disaster Medicine

Table 4. Appropriateness of Medical Car Intervention and Availability of ALS Vehicles
Notes:
- Chi square test was used to compare frequencies. Mann Whitney U test was used to compare the continuous variables with non-normal
distribution (expressed as median and interquartile range – IQR).
- The total number of Red-Advanced/Blue codes is lower than the number of ECT activations on the same dispatch codes because some
dispatches involve more than one patient (eg, road traffic accidents); therefore, one dispatch code could be followed by two or more return codes.
- The variable “ECT for Red-Advanced and Blue codes” refers to unavailability of an ECT vehicle at themoment of the dispatch; the vehicle could
have been sent later during the mission.
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possible undetected variable that could have affected outcome of
the vehicles’ job over the time.

Conclusion
The extension of secondary dispatch of ALS teams to critical
dispatches managed by ILS vehicles and based on their field triage
could significantly improve the refinement of primary dispatch
over-triage and increase the appropriateness of ALS interventions,
fostering the redistribution of advanced resources towards the
most critical patients. The periodic revision of dispatch criteria
on the basis of effective appropriateness of previous dispatch
outputs could significantly improve the performances of non-
proprietary algorithms.
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