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rgency Services Organi sa

ltaly is af capptoyi mately 6O0winih la orno bcuistti zreengsi,on al go
model . Several topics are defined on a regional | evel
(all l evel s, from hospitals to family doctors, to Eme

ambul ance

have

comply in

Public Safety AnsWweeregarPoiaursr € PtSIAPs) 9 . Reg

replaced the emergency numbers with the single

the near future (Figure 1).

FigureUpdated map of 112 diffusion in Italy

n

Italy, there are fnouunrb emasi:n emer gency
T 112 sssed historically by the national military pol
policing both military and civilian popul ations.
PSAPs on the territory, managing the traditional

9!'wht 9! b 9a9wD9b/ | bn
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Under the Ministry of Defence, Carabinieri is a n
national | evel

T 11%has besaldlly the National Police since 1968. The
of a provincial Police headquarters, manages the
Questuras (PSAPs) managing the TPhd igel iacteergreency n
national agency wunder the Ministry of Interior (N

T 11%as besad by the Firefighters since 1987. The F
headquarter ss hhmamegesi ce. There are currently 100
managing the Fire emergency number. Firefighters
Ministry of I nterior, managed at a -inrmdempemmdenrdtevel

regions).

T 11%has besed by tohsepiPtraelh Emer gency Medi cal Service
Each province manages the service (110 provinces)
as Lombardy and five other regions where the serv
|l evel. Emergency Medical Seibitéesyareeael ocal des
from the Ministry of Health.

This heterogeneous conformation of responsibilities r
to i mplement a single Emergency Number, namely 112: 't
of which have tloodelcipewdrheir processes, and others a
nati onalanldelveelcoor di nati on of ministries when managin
number, mainly because the Carabinieri already used 1
The process implemented in all edl2dyP3ARBd ainrd alrtda IOp eir &
Procedures (SOP) document, created jointly by the Dey
Department of Public Rescue and Fire Brigades bel ongi
the Arma dei Carabinieri bebDeodnngcieng to the Ministry of

The SOP document deal s with:

w Procedures for the 112 PSAP call takers;

w Mapping of all di spatching PSAPs involved in the
jurisdictions and timetables of availability;

w Met hods of call transfer and d&SaPsransdgf éhebet wee

di spatching PSAPs including the XML data format t
involved with emergency services PSAPs or 112 PSA
the data transfer;

w Handling of calls in a foreign | anguage;

w Handling of tecrhewdermdancisae,s di sast)er recoveries,

w Responsibilities for the maintenance of the 112 s
In particular, it is worth noticing how the SOP docun
empl oyees fAAppointed of Public Trustoibewttosr Anti ed a
Law no. 146, of June 12, 1990: the call takers, being
that is created for the benefit and the interests of
nature of their employment for redelsatfioon Pmatltier Sy ua
are applied to their contracts. I n addition, it is it
specifies that 112 PSAPs manage incoming emergency CcC:
real emergency <call s andorrred catt edli sdmatac tiong hRSAP. The
therefore, has no for mal management functei.ogn. ,over t he
di spatching) .
I n this context, it is interesting to read data about
that gives us awmaeastiurse usredhand how well it is known
European population and in I|Italy.

9!'wht 9! b 9a9wD9b/, b}
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The use of the numbering (old numbering versus the ur

moni tored all around Europe through an annual report.
i mpl emdgriton of 112 the European Union emergency numbe
to 112 increased by 3% to 153 million compared to 20:
of emergency calls (including to the national emer gert
use)marered steady at 270 million. Calls to 611206 repr
calls in Europe in 2021, in Iltaly the awareness giverl

significative increase (19% in 2020 to 89% in 2021).

1.1 Emergency <call s halntdali inagn
Regions that have made the tr;

The emergency call is managed at two | evels: the PSAI
it, after locating thie. &abter Pol o ctehd 1RSAR2t he Car abi
the Firefighters (115) and the Prehospital Emergency
manage the emergency situation dispatching the calll

What ever national emergency number youecall!l (1%3, 11°
received by the 112 PSAPL1.

When the PSAP1l operator answers the call, he receives
| ocation of the caller in real time, which are aut om:
(contact card).

The formiimst adrent ed with information on the type of a
transferred, together with the call, to the appropri

intervention (Figure 2).

FigureThe path of the emergency calll
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1.2 Call Geol ocati on

Ther adi ti onal caller |l ocation is done using the servi
datcaent reonnected to the telecommunication providers.
providers are obliged to provide the | ocation of thei
subscribers are |l ocated using the Providero6s database
triangulation. In both cases, the 112 PSAPs receive 't
Mol <central geoderctartsdi oy datea Cal |l ing Limdethee®DPi fier |
(tel ecommunication provider identifier). The |l ocatior

approxi ma edeggca@2nds and displayed directly in the 112
technol ogy was activated in 2011 in the fémtslty pil ot
available in all other 112 PSAPs in Iltaly. I'n time, i
geol ocation méahlodanadst he smartphone app fAiWhere Are
more precise geolocation data than the regular MNO cc¢
alwiong more accurate results Fismelclival Aty @ me erdusrMd b ialree a
L ociadfhAML.

The AML system was born in 2016 in the United Kingdor
for the precise | ocalisation of the mobile terminal i
the emergency call is activated, the deviseiftsom whi
position using several technol ogies i n spodrualilnegl by ac
the call without any other action by the caller, the
receiver is automatically sent to the r2gbeagRPence PSAP]
thanks to updates done by | OS a@@ad| Avndeoi dhet hhatiddaP:
territory benefit from th38OG%I| onfcadasead.i olhha attraan simi7L0s i
data by the AML system takes a few secondsllt2o be pr oc
(<30 sec), appearing to the PSAP1 operator during the
operator then has the task to verify the accuracy of
reliable data among those available and it is forwarc
over the nation is taking place an i mplementation of
112 PSAP1 towards PSAP2. The AML position acquisitior
new form and the different | ocalization mohdatlhieti es t I
relative position coordinates wil/l be visible to the

=

3 Dispatching of the Emerge

The duty of tthaek elrl 2e ncdasl lwhen:

A The emergency call is forwarded successfully to a
A The incident ofotmec CADt sdft waraek elry itshesucealelssful |y
forwarded to the same di spatcher. The integration dev
software alldw&etrhe ocklnlow if the data is received an
on his screen. OgtéonbBesneet wer & drarhkeed, ctame cd alsle t he
incident and archive it (at 112 PSAP1l Il evel).

From now on, the emergency is the responsibility of t
with the citizen the dat-bhakece{(hedatabim ahet gahnhér al
reason for the emergency) and continue the interview,
the event, in order to create the most appropriate di

9!'wht 9! b 9a9wD9b/, b}
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2. Transition process from t h
numbering to 112 in Tuscany

Given thentfataigone of the I talian emergency call manage
someti mes widely differentiated even within the same
emergency number has | ed to enormous changes i n ter ms
technology. dtwiltyh st@ambhardy to set up the first PSAP1
|l ocates itself halfway in the European project for t}
system for emergencies. The activation process of 11:¢

with the DRGT0330237 /02017 and ends with the | aunch of t
PSAP1 on 10 December 2020. The Tuscan PSAP1 is the | ¢

activity for the provinces of Florence and Prato. The
remai ni ng Tuisnccaens p(rAorve z z o, Pistoia, Lucca, Massa Carrtr
and Livorno) took place gradually over 2021 and was f
remodelling of the PEMS PSAPs 2 in the whole region.
3. Call system managlomemitt aln

service

3.1 Théropmmpe t al emergency medi

For a correct and complete analysis of the health eme
Tuscany, it is necessary to report some structural da
for the management ofhecahlelasl trhe leanteirngge ntcoy tcovering 3.6
inhabitants which is equivalent to 6.2% of the I1tali:é
162 residents per square km compared to 189 on aver acg
was obtained by cdhaeanbsintiyn@&thegsgnce metropolitan area)
sparsely popul ated areas (southern Tuscany), ranging
(8. 4%) to the region's 87 mountainous areas (25. 1% of

TownsTuqcaanrye small: of théaatvet alt 28ast236. 000 reside
these, 140 have | ess than five thousand. 51% of resic
fewer than 30.000 peopl e.

The dynamics of the most recent decade have seen a mi

urban aggl omehat isomas| £stt rur al communi ties.

Ageing is a peculiar characteristic of the Iltalian poc¢
The seobneést area after Liguria is Tuscany, which hac
more ancient than t henerde atn @fgel tod!| ywriTuhe i s 45 years
slightly older than the national average of 44 years
Tuscany) . Despite Tuscany |l ow rate of population gr ow
children aged 0O tbhelBbowssambngEurope with 11,7% (1tal
compared to a median of 25 countries' 17, 1%. Hence, -
200. 000 children to reach the European average. | n ¢t
2001 population censusp Tescaentlsogstor3 2% 6f its popul

it can be determined how quickly the ageing process |

9!'wht 9! b 9a9wD9b/, b}
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the |l oss has not been seen with great intensity in it
been 180.000 | osseqn amangyowumigl drdul ts under the age o
incremented units of 65 years and over. We now have n

with thaegeolidhdex rising from 158% to 192 %.

The popul ation in working age has4®Gpameaistedhdy 101. O
increased as a result -@%) tdheclli5Be 0i0M tume tnyYmber of <ch
bet ween the ages of 15 and 24.

All the PEMSr éxfSsArishr ee compani es that operate accordi
territorial jurisdiction:

w NoriwWest Tuscaaly Heal th Agency ha2s ctoweerREMS PSAPS
1.253.959 inhabitants;

1.PEMS PSAP 2 Alta Toscana which covers the provinc
Carrara;

2.PEMS PSAP 2 Livorno and Pisa which covers these t

municipalities of Castelfranco di Sotto, Montopol
Santa Croce sull'™Arno;

w Central Tuscany Local Heal th Agency that has two
1.6208 75 nhabitants;

1.PEMS PSAP2 Pistoia and Empoli which covers the pr
municipalities of Capraia and Limite, Cerreto Gui
Empoli, Fucecchio, Gambassi Ter me, Montaione, Mon
Mont espelimhelii, Cdstel franco di Sotto, Mont opol i i n
and Santa Croce sull'™Arno;

2.PEMS PSAP2 Florence and Prato which covers the pr
the Municipalities of Capraia and Limite, Cerreto
Empol i, Fucecchio, Gambassi Ter me, Montaione, Mon
Mont espertoli, Vinci) and the province of Prato.

w SoutEhast Tuscany Local Heal th Agency that has two
818. 148 inhabitants;

1.PEMS PSAP2 Arezzo which cfoverez2zde province

2.PEMS PSAP2 Siena and Grosseto which covers the pr
Grosseto

3. The PEMS PSAP2 Florence and Prato is the one that
of emergency calls among the whole region with 13
t he y2eCazrl.

3.2 Organisation

PEMS PSAPs2 have the task of managing the entire terrt

emergencies and urgencies, including the transport of
bet ween hospitals and other serviced aald asdi vidnes.
Whil e inside the regional PSAP1 works al most excl usi
PSAPs2 are managed by healthcare professionals mainl
technical personnel. One of the outangndisng hfee&t ghes
reliance on operational resources provided by volunt e
al ways been able to rely on an uni maginable resource
assistance is needed. This is due tostwhe dredgityn' svhiu i
sets it apart from the rest of the world for having t
originating with the first patient transportation in

9!'wht 9! b 9a9wD9b/, b}
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3.2.1 Call taking and emergen

The emergency call i SS pPaSsAsPe2d tthor otuhgeh PRENM comput er sys
voice accompani ment; the | ocation procedure of the e\
by the 112 technical operator and the nurse at the re

health emergency only mfeierdmattioo ma kfeolal cawed by t he ass
seriousness of the event and the dispatch of the most
assessment of the severity of the event is perfor med

3.3 The oO0Dispatch Systembd

The Dispatterh Wwayss i ntroduced in order to unify and mak

of evalwuation and definition of emergency interventi
PSAPs2 in Italy. I't i s a meetshtoadbolliasghir atahlett @dlt ru daift ulont
| ocati oenmn,t pcaltaissi fi cation, evalwuation of the severity
and involve contingent r enseoduirccaels ,o niensc |(usduicnhg ansonPol i ce
Firefighters). This is a guide for the reception and
medi @aalsi stance, which aims to optimize the telephone

correct assessment of the degree of complexity of the
activation of the most suitable means and crews for i

hands of the health care professionals is an effectiyv
the rescue request and consequentially the most appr
that can be activated have on board cr evaspaviitlh tdyi:f f er
fifasitd ambul ances that can perform basic |ife support
automatic defibrillator (BLSD) called BRAVO, ambul anc
| NDI A, ambul ances with a doctor on boarmd oalrlseed oMl KE,

board called ALFA and the helicopter PEGASO. The neec
effective system based on patient assessment processce

rationalize intervention. The efficienciyeadfinhtklke syst
tri sayestewh,jich is exclusive prerogative of healthcare
interpreted differently depending on the operational
and depending on the regions that have defined it.

4. The pirnglesmented by 112 PS/
Tuscany

4.1 Analysis of the Activity

From the beginning of the actisgsihgeobebDembmbeB1&80t BO:
the Tuscan PSAP1 has managed 4.063.478 calls. The ave
1.

9!'wht 9! b 9a9wD9b/, b}
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Tabl e PSAP1 Average process time is the time spent by
staff forwarding the call to the PEMS PSAP2
B Year 2021 20
B Year2022 2
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As happened in other regions one of the main concern:
equi valent to add an egenaystapltowhhehemesults in a
making the system |l ess efficient and potentially dang¢
medi cal emergenci es.
This statement turned out not to be true even in Tusc
ef ficieinlctyeriinndg and forwarding to the correct PSAP2 o
cleaning them from everything that was not an emerger
unappropriated calls, requests for information etc.
emergency callsofohewaP8ABEs2 with more than half of t
PEMS foll owed by the security forces, than by Firefi
accounts only the 0.03% both n 2021 and 2022 of the
forwarded by the Tuscan PSAP1.
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Graph 1

Calls forwarded to PSAPs2 Year 2021

Harbourmaster

Fire Fighters

Police and Carabinieri PEMS

Graph 2

Calls forwarded to PSAPs Year 2022

Harbourmaster

Fire Fighters

Police and Carabinieri PEMS

I action performance of the Tus

Dealing with the f
| warded to each PSAP2 and the ¢

percentage of cal
year.

i
s

er
or
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Graph-Bercentage bbrwalrted to each PSAP2 and the call
PSAP1 during 2021

112 113 Police

115 Firefighters 118 PEMS

Forwarded .

Not Forwarded .

Graph-RPlercentage of calls forwarded to each PSAP2 and
that end in PSAP 1 during 2022

112 113 Police

115 Firefighters 118 PEMS

o Fowerded @

Not Forwarded .

About 1/3 of the calls do not reach thgeu®SAPsR2r tiovehi
reducing their workI|loads.

Al l emergency numbers stil!]l exist: 112 PSAP can deter
and can understand if the citizen dialled the correct
if they made a mistake.

9!'wht 9! b 9a9wD9b/ | bm
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In that cadwakeéhmecan redirect the call to the proper
mi srouting of the call, which could | and on the wrong
a first level 112 PSAP. Regarding the calls directed
representienccotmieng number dialled to activate PEMS dur
202 2.

GrapHh-Ilncoming call numbering forwarded to PEMS in 20

Incoming call numbering forwarded to PEMS PSAP2 year 2021

112
113
115
118
Graph-I6ncoming call numbering forwarded to PEMS in 20

Incoming call numbering forwarded to PEMS PSAP2 year 2022

112
113
115

118
Still more than 1/3 of the humbemi pgptuloaiconvas es P&IME
there is a 9.14% increase in awareness in 2022 with e
Activate PEMS vs 18.6% of 2021 and this is in |ine wi

9!'wht 9! b 9a9wD9b/, b}
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42Cal | management quahlostpyi thayl -
Emergency Medicine PSAP2 bef o
i ntroduction of 112

As explained in paragraph 3.1 the PEMS PSAP2 Fl orence

manages the highest number of emergency calls among t
calls rédoaeiwgdthe year 2021. The provinces of FIl orenct
3144 square kilometres and have a resident popul ati or
density of 347 inhabitants/square kil ometre. To bet
of t8APP influenced the activity of the PEMS PSAP2 of
year periods were analysed: the first from 1 November

before the beginning of the activity of the Tuscan PS¢
2021 to 3beDeker@2 after the beginning of the activit

Comparing the two periods under analysis the average
decreassg, vl %.

Tabl e PEMS PSAP2 average calls per day

B 1Dec 2018-30Nov 2020 600
B 1Gen 2021-31Dec 2022

5
©
©
o
2 400
]
o
Q
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©
2
<
N
o
& 200
o
&)
=
i
o
0
This data should be obéad pnoghessomteexnhcrease in the
to the PEMS PSAPs2 throughout I taly, which has been e
the pandemic. Thanks to the good filter action perfor

In terms of performancehef %t bé& PEMBsP8APRP®eted within
the two penrnlgdase shown in Table 4.

9!'wht 9! b 9a9wD9b/ | lJIIH
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Tabldee Percentage of calls answered within 5 seconds b
FIl orence and Prato

[ 1Dec 2018-30Nov 2020 50
B 1Gen 2021-31Dec 2022

%Calls answered <5 sec

There is a +8,98 % of calls answreireeld snatiessi tabhhy5 =
significant (p<0,05).

Table 5 shows the % of calls answered within 30 secor
di fferences between the two periods.

Tabl ePercentage ahswalbkd within 30 seconds by the PE
Fl orence and Prato

I 1Dec 2018-30Nov 2020 50
B 1Gen 2021-31Dec 2022
40

30

20

%Calls answered <30 sec

10

Statistically significant is al so-6t0h&8%)edcdwmdti on i n ut
abandoned-7cigl6l%) (in the two periods compared (p<0, 05)

9!'wht 9! b 9a9wD9b/ | bIﬂ:



aLDw! ¢Lhb ¢h wMMH I la

EUROPEAN EMERGENCY NUMBER ASSOCIATION

Tabl ePércentafteal i sanswermgdt he PEMS PSAP2 Florence an
Prato
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The introduction of the Tuscan PSAP1 improved the per

to its excellent filtering and | ocalization action.
distress calls so the health care professiwvntysoare ¢
the management of real emergenci es.
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