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Abstract

Background: Dispatch centres (DCs) are considered an essential but expensive component of many highly developed
healthcare systems. The number of DCs in a country, region, or state is usually based on local history and often related
to highly decentralised healthcare systems. Today, current technology (Global Positioning System or Internet access)
abolishes the need for closeness between DCs and the population. Switzerland went from 22 DCs in 2006 to 17 today.
This study describes from a quality and patient safety point of view the merger of two DCs.

Methods: The study analysed the performance (over and under-triage) of two medical DCs for 12 months prior to
merging and for 12 months again after the merger in 2015. Performance was measured comparing the priority level
chosen by dispatcher and the severity of cases assessed by paramedics on site using the National Advisory Committee
for Aeronautics (NACA) score. We ruled that NACA score > 3 (injuries/diseases which can possibly lead to deterioration
of vital signs) to 7 (lethal injuries/diseases) should require a priority dispatch with lights and siren (L&S). While NACA
score < 4 should require a priority dispatch without L&S. Over-triage was defined as the proportion of L&S dispatches
with a NACA score < 4, and under-triage as the proportion of dispatches without L&S with a NACA > 3.

Results: Prior to merging, Dispatch A had a sensitivity/specificity regarding the use of lights and sirens and severity of
cases of 86%/48% with over- and under-triage rates of 78% and 5%, respectively. Dispatch B had sensitivity and
specificity of 929%/20% and over- and under-triage rates of 84% and 7%, respectively. After they merged, global
sensitivity/specificity reached 87%/67%, and over- and under-triage rates were 71% and 3%, respectively

Conclusions: A part the potential cost advantage achieved by the merger of two DCs, it can improve the quality of
services to the population, reducing over- and under-triage and the use of lights and sirens and therefore, the risk of
accidents. This is especially the case when a DC with poor triage performance merges with a high-performing DC.

Keywords: Criteria-based dispatch centre (CBD), Over- and under-triage, Prehospital triage, Patient safety, Merger

Background

Dispatch centres (DCs) are considered an essential but
expensive component (human resources, computer-aided
dispatch systems, telecommunications hardware and soft-
ware) of many highly developed healthcare systems. In
Switzerland, the number of DCs is based on local history
and often related to highly decentralised healthcare
systems. There is a lack of evidence regarding the right
population catchment size [1]. Current technology like
global positioning systems (GPS) abolishes the need for
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closeness between DCs and the population. This is, along
with the need to reduce costs and the difficulty maintain-
ing those complex structures, one of the reasons we
observe mergers and a decreasing number of European
DCs [1]. Three types of dispatch systems are described in
the literature: the Medical Priority Dispatch System
(MPDS) [2], mainly used in Anglo-Saxon countries [3-5],
the physician dispatch in France [6], and the criteria-based
dispatch (CBD) used in some European countries [6, 7] as
well as some North American DCs [8]. In Switzerland,
only four DCs use the MPDS, while most others work
with CBDs. As in other countries, tasks entrusted to Swiss
DCs are not based on international consensus [9, 10] but
on national rules [11].
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Despite reluctance to merge DCs for non-rational or
political reasons, Switzerland went from 22 DCs in 2006
to 17 in 2015 to serve a total population of 8 million
inhabitants [1]. The last merger took place in January
2015 when the DC of state ‘A’ (catchment population of
768,000) took over the DC of state ‘B’ (catchment popu-
lation of 178,000), resulting in a total catchment popula-
tion of 946,000 inhabitants. From 2006 to 2015 the
average Swiss catchment population size per dispatch
evolved from 340,000 to 470,000 [1].

Priority dispatch accuracy is of prime concern in re-
search on prehospital care and consists of optimising the
match between patients’ needs and prehospital resources
[12, 13], despite a missing consensus on the accepted per-
centage of over- and under-triage for dispatch activity.
Our hypothesis is that the merger of these two DCs can
have a positive impact on quality and patient safety, the
most efficient dispatch offering a better services to the
catchment population after the merger by reducing over
and under-triage. The aim of this study was to quantify
over- and under-triage before and after the merger for
each state separately and for the whole catchment popula-
tion (A + B) after merging.

Method

Setting

The Swiss healthcare system is highly decentralised, as
each of the 26 states is sovereign regarding its healthcare
system, including its prehospital systems (emergency
medical services [EMS] and DCs).

This study was conducted throughout the states of Vaud
(Dispatch A) and Neuchétel (Dispatch B), both located in
the French-speaking part of Switzerland. Dispatch A is a
medical dispatch only, staffed by registered nurses and
certified paramedics with at least five years of field experi-
ences. It is a CBD system based on callers’ descriptions of
symptoms [13]. Dispatchers rely on their own experience
to conduct the interview. Each call is processed by the
same dispatcher from the beginning (interview) to the end
(dispatch) [13], and when appropriate, dispatchers deliver
telephone-guided life-saving manoeuvres to bystanders
[14]. Dispatch B takes care of medical, fire, and police calls
and is staffed by employees without any medical back-
ground. Their task regarding medical calls consists in
localising the event and then transmitting the information
to one of the EMS agencies according to pre-established
sectors without giving any pre-arrival instructions to the
witness. As dispatcher are not trained to perform medical
priority triage, to reduce risks, most interventions would
run with lights and sirens (L&S). In order to simplify its
system, State B proposed to merge its dispatch with State
A’s, which was accepted.

In Switzerland, priority 1 (P1, immediate departure with
L&S) is used in case of assumed vital risk for the patient.
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Priority 2 (P2, immediate departure without L&S) is used
for emergencies without vital risk for the patient, and prior-
ity 3 (P3) is a delayed departure for patients requiring a
transport [11, 13]. The prehospital network in both states
consists of a three-tier system. Prehospital emergency phy-
sicians may be dispatched by the DC or later at the request
from paramedics, either by ground or by helicopter [13].

Study design
We retrospectively analysed the triage performance of the
two DCs for 12 months prior to merging and then for
12 months after the merger. Secondary missions (inter-hos-
pital transfers), missions aborted, and those with missing
data (NACA score or priority of dispatch) were excluded.
The data collected from each mission were the priority
decided by the dispatcher and the NACA score (National
Advisory Committee for Aeronautics) (Fig 1.) [15] assessed
by the prehospital crews and transmitted to the DCs at the
end of the mission. The NACA scale is an eight-level scale
to assess the prehospital severity status of the patient; the
score is defined by the most serious clinical state experi-
enced at any time during the mission [13] and is used in
many Austrian and German EMS. In Switzerland, its use is
mandatory for all prehospital missions [15]. The NACA
score is significantly correlated with survival [16].
Over-triage consists of an immediate response with
L&S for a non-vital condition and implies the consump-
tion of limited resources [13], and it could also represent
a danger for EMS workers and the general population

e N

NACA 0: No injury or disease
NACA 1: Injuries/diseases without any need for acute physician care

NACA 2: Injuries/diseases requiring examination and therapy by a physician but
hospital admission is not indicated. Including: large contusions, finger and toe
fracture, 2™ degree burn (10-20% of body surface), exhaustion without hypothermia

NACA 3: Injuries/diseases without acute threat to life but requiring hospital
admission. Including: maxillofacial trauma, wound with a vascular/neurological
impact, 3° degree burn (10-20%), hypoglycaemia without coma, TIA, supra-
ventricular arrhythmia with conserved haemodynamic, right iliac fossa pain
syndrome, hypothermia stage I, 2" degree burn (20-30%), isolated limb fracture
(femur excluded)

NACA 4: Injuries/diseases that can possibly lead to deterioration of vital signs.
Including: open skull fracture, hypothermia stage Il, suspicion SCA, suspicion
ectopic pregnancy/placenta praevia

NACA 5: Injuries/diseases with acute threat to life. Including: head trauma GCS<8,
heart infarct, bradycardia (<30/min), tachycardia (>180/min), complete heart bloc,
eclampsia, hypothermia stage Ill, haemodynamic shock, multiple limb fractures,
acute dyspnoea, pulmonary oedema

NACA 6: Injuries/diseases transported after successful resuscitation. Including:
chest trauma with severe dyspnoea, aortic rupture, total airway obstruction, central
apnoea, emergency external pacing, cardiac arrest (ventricular fibrillation or asystole

from any cause)

NACA 7: Lethal injuries or disease (with or without resuscitation attempts)

Fig. 1 National Advisory Committee for Aeronautics (NACA) score
revised by the State of Vaud (13)
A\
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while running with L&S [17], with little or no benefit to
the patient [18, 19]. Under-triage is defined as an in-
appropriate low response without priority signs in the
presence of an acute case and may be harmful for the
patient [13].

According to the NACA scale (Fig. 1), a score of 4 or
greater may lead to a potentially vital threat. Therefore,
we assumed that those interventions are P1. All inter-
ventions with an NACA score of 1 to 3 are P2 or P3. Ac-
cordingly, P1 missions with NACA scores<4 were
classified as over-triage, and P2 and P3 missions with
NACA scores >3 were classified as under-triage.

Statistics

Simple descriptive statistics were used. Sensitivity, speci-
ficity, positive and negative predictive value (PPV &
NPV), averages, percentages, and standard deviation
(SD) with a 95% Confidence Interval (CI) were calcu-
lated using Microsoft Office Excel".

Definitions
Over-triage = P1 dispatch with NACA < 4 (false positives)/
all P1 dispatch (false positives + true positives).

Under-triage = P2 or 3 dispatch with NACA >3 (false
negatives)/all P2 or P3 dispatch (false negatives + true
negatives.

Sensitivity was calculated as true positives/(true positives
+ false negatives); specificity as true negatives/(false posi-
tives + true negatives).

Positive predictive vale (PPV) was calculated as true posi-
tives/(true positives + false positives); negative predictive value
(NPV) as true negatives/(true negatives + false negatives).

Results

Before merging, DC A totalled 27,886 primary missions
(Table 1): 15,749 P1 (56.5%), 8,484 P2 (30.4%), and 3,653
P3 (13.1%). The most frequent score attributed at the end
of the missions was NACA 3 (54.5%) (Table 1). Sensitivity
and specificity regarding the use of L&S and severity of
case were 86.0%/48.0% with over- and under-triage rates
of 78.0% and 4.6%, respectively (Table 2). DC B totalled
7,791 primary missions (Table 1): 6,342 P1 (81.4%), 1,172
P2 (15.0%), and 277 P3 (3.6%). As in DC A, NACA 3 was
the most frequently attributed (47.1%) (Table 1). Sensitiv-
ity and specificity were 91.6%/20.3%. Over- and under-
triage rates reached 83.9% and 6.5%, respectively. Before
merging there were 200 missions (0.69% of all primary
dispatches) with missing data (NACA and/or priority)
from DC A, and 1’139 (12.2%) from DC B.

After the merger, 38,748 missions were included
(Table 1): 15,470 P1 (39.9%), 17,584 P2 (45.4%), and 5,694
P3 (14.7%). The most frequent NACA score attributed
was 3 (51.6%) (Table 1). Global sensitivity/specificity
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reached 86.8%/67.4%, over-triage 70.8%, and under-triage
3.0% (Table 2).

Most over-triage before and after merging concern
NACA 3 missions regardless of DC (Table 3). Most
under-triage before and after merging concern NACA 4
missions regardless of population (Table 4). After mer-
ging, there were 5598 missions (12.2% of all primary dis-
patches) with missing data.

Discussion

Following the merger, the performance of DC A showed a
decrease in under-triage (3.0% vs 4.6%) without any
increase in over-triage (70.8% vs 78%), a better sensitivity
(86.8% vs 86.0%), and specificity (67.4% vs 48.0%) as a more
restrictive use of L&S (39.9% vs 56.5%). DC A was already
more efficient than DC B prior the merger but came even
better after merging. The only explanation is the impact of
the intensive continuous training taking place in this
dispatch for many years regarding over and under-triage.

DC B’s performance compared with post-merger per-
formance (A +B) showed a reduction in over-triage
(70.8% vs 83.9%) and under-triage (3.0% vs 6.5) and im-
proved specificity (67.4% vs 20.3%). As a result of the
over-triage reduction, sensitivity decreased from 91.6%
to 86.8%. The use of L&S strongly decreased from 81.4%
of all missions to 39.9%.

Under-triage in dispatch may have a negative impact on
patients’ safety [13]. Therefore, we can consider the re-
duced under-triage rate after the merger as an indicator of
improved quality of services for the whole population.
Over-triage is not harmful for the patients who benefit
from it. It may however lead to an excessive use of L&S
ambulances running hot for no or only little benefit for
the patient [18, 19] and potentially fatal complications for
the general population and EMS personnel [17, 20]. Over-
triage may also lead to a scarcity of ambulances and en-
danger patients, as P1 dispatch will not be diverted to an-
other suspected severe patient while P2 and P3 are very
often in our system. We can therefore consider the reduc-
tion of the over-triage rate post-merger as an indicator
not only of improved quality but also safety.

After the merger, the most frequent over-triage cases
remained NACA 3 missions and under-triage cases
NACA 4 missions. An explanation could be the subject-
ivity of the NACA score established by paramedics, and
secondly, the difficulty for dispatchers, as they triage
without visual cues, to differentiate future NACA 3 or 4
missions with their engagement criteria (P1, P2).

There is a lack of consensus on under- and over-triage
rates in dispatch science, despite expert recommenda-
tions [21]. We should not forget that over-triage may
reduce EMS capacities to respond to other patients,
while eradication of under-triage is impossible without
an increase of over-triage and reduced specificity.
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Table 2 Sensitivity, specificity, PPV, NPV, and under- and
over-triage for DC A and B before and after merging (A + B)

Page 5 of 6

Table 4 Under-triage concerning NACA 4 missions before
(DC A and B) and after (A + B) merging (% of total under-triage)

DCA%(©O5%Cl) DCB%(5%Cl) A+B%(95% Cl) DC A before DC B before WCP after
Sensitivity 86.0 (85.6-86.4) 916 (91.0-92.2) 86.8 (86.5-87.1) 79.5% 89.4% 87.2%
Specificity 480 (47.4-486) 203 (19.4-21.2) 674 (66.9-67.9)
PPV 21.7 (21.2-22.2) 16.1 (15.3-16.9) 29.2 (28.7-29.7)
transport, wich may overestimate under-traige. A clinical
NPV 954(952-956)  935(930-940) 970 (968-972) evaluation and score on EMS arrival would be the best to
Over-triage 780 (775-785)  839(83.1-847) 708 (703-71.3) evaluate dispatch’s priority decision. The high rate of miss-
Under-triage 4.6 (44-48) 65 (6.0-7.0) 30(28-32) ing data post-merger is mainly due to omitted transmission

Over-triage = P1 dispatch with NACA <4 (false positives)/all P1 dispatch (false
positives + true positives) Under-triage = P2 or 3 dispatch with NACA >3 (false
negatives)/all P2 or P3 dispatch (false negatives + true negatives) Sensitivity
was calculated as true positives/(true positives + false negatives); specificity as
true negatives/(false positives + true negatives) Positive predictive value (PPV)
was calculated as true positives/(true positives + false positives); negative
predictive value (NPV) as true negatives/(true negatives + false negatives)

This is due mainly to the heterogeneity of the dispatch
system (CBD, MPDS, physician dispatch) and EMS system
(two or three tiers), as well as to the absence of consensus
on the definition of high- versus low-acuity cases [13].
The study design also plays an important role in bench-
marking. Some compare dispatch priority and emergency
department (ED) evaluation [22], others dispatch priority,
EMS, and ED evaluations [23], and some dispatch priority
and EMS evaluation [13], like in this study. As in Dami et
al. [13], we decided to use the same methodology and
compare only dispatch priorities and EMS field findings
using the NACA score. We are deeply convinced that in a
three-tier system the accuracy of priority dispatch should
be evaluated by the first professional on scene for two rea-
sons. First, it would reduce the impact of elapsed time
from dispatch to clinical evaluation to its minimal, and
second, an ED evaluation does not take into consideration
possible improvement of the patient’s clinical condition
due to EMS treatment. As stated in 2015 [13], it is still of
prime importance for DCs to publish their results, as this
may allow benchmarking and therefore ‘permit reaching
of an international consensus on dispatch accuracy’.

This study has some limitations. It is an observational,
retrospective study in a specific local setting and, as stated
above, not applicable to other dispatch systems or two-tier
EMS. The NACA score is known to be described as
subjective [24] and not always reproducible [25], and the
patient’s condition may change for better or worse while
the EMS is on its way, inducing incoherence between the
dispatch and EMS findings on scene. Therefore it may not
always describe the patients clinical state on EMS arrival
on site, as a minority of patient worsen during EMS care or

Table 3 Over-triage concerning NACA 3 missions before
(DC A and B) and after (A + B) merging (% total over-triage)

DCA DCB
57.0% 52.3%

A+B
60.1%

of NACA scores. Those missing NACA scores were prob-
ably equally distributed between study groups, therefore
mitigating any bias regarding over and undertriage.

Conclusion

Apart from the potential cost advantages achieved by the
merger of two DCs, it can improve the quality of services
to the population, reducing over- and under-triage, increas-
ing the availability of resources, and reducing the use of
L&S and, therefore, the risk of accidents. This is especially
the case when a DC with poor triage performance merges
with a high-performing DC.
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