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ABSTRACT

In the GEOSTAT 1B project the project partners (number of National Statistical InstiiSéss

agreed on working together on a case study calculating puwagon within 30 minutes from

emergency hospitals. The aim of this case study was to show the possibilities as well as the advantages
of using population data in GRID formatnotherpart of the project has been to study the

consequences of data confitelty policies applied by various NSIs.

This case study is making use of the 1km?2 GEOSTAT1B population grid in combination with
georeferenced road networks and emergency hospitals in order to determine the travel time to
emergency hospitals. The popidatwithin the driving distance of intereistdivided into various
groups ofage and sexlhis makes it possible to generate statistics over any part of the popufation:
examplefemalepopulation over 65.

In the European context this study has sirtigesri to The European Core Health Indicators (ECHI).
ECHI is a list of 88 health indicators identified by policy area. One of these is indicator 80: Equity of
access to health care services, which is based on survey results and include question about travel
distance to medicalare.

Using GIS (Geographical Information Systems) for studying travel time to emergency hospitals can
complement the surveys of Eurostat and be an i

AUTHOB

Ola Erik Nordbeck, Statistics Norway

Irena Dulova,Arslan Ahmedov, Statistics Bulgaria
Stepan Moravec, Petr Klau@zech Statistical Office
Ulle Valgma, Statistics Estonia

Marja TammiehteLuode PasiPielaStatistics Finland
Francisco Caldeira, Mario LucgStatisticsPortugal

Hugo Poelman, EuropaaCommissiors Directorate General (DG) for Regional and Urban Policy

! ECHl indicator development and documentation,201

n|



TABLE OEONTENTS

N 051 = Uod S UPPPPTUPPRN 2
11 T 2
I 1 110 o 18 Tox 1o o PO PSP 5
1.2 BACKGIOUNG ... ..ttt e et e e et et e e e et e e e eaa e eeees 5
02 AN 0 PP PP 5
G I o =] o3 7= T Lo = PP 5
1.4 EmMergency NOSPIALL........ccuiiiii e e e 6
P Y/ [51 1 0 e Yo (o] o )V ZS TP UPPPPTRUPPPN 6
P R B T 1 - WU ] o ORI 4
2.2. Driving time diStanCEB SEIVICE @IBAS.........ccuuuunieiiiiieeieii e e et e et e et e e e e e eenans 8
2.3 Calculating the population in SEIVICE @r as...........coevuuieiiiieeeii e 8
2.4. The consequences of applying data confidentiality rules.............cooooiiviiid 9
3. RESUIIS AN QISCUSSION. .....uuiiiiieiie ettt e e e e e et e e e eenns 10

3.1. Results of intersecting 30 minutes service areas with total population data on statistit@l units

3.2. Results of intersecting 30 minutes service areagpojiblation divided by age groups....12

3.3 Results of studying confidentiality threshalds................ooooiiiii e 13

. Conclusion and fUrther IMPIrOVEIMENTS........iii e 14
. COUNLIY CBSE STUAIES ..cett ettt et e et ettt e e e e e e e e eaa s 15
I A O Tl a1 2 =T o]0 o] o PP 15
5.1.1 NatiA] CONEXL.......niiiiiie et e e e et e e et e e e e 15

5.1.2 National data USEd..........coouuuiiiiiiieiii e 15
B.LLB RESUIS. ...t 17

5. 2 ESTONIA . ..ttt 24
5.2.1 NaAtiONAT CONTEXE ... eieiti et e e e 24
5.2.2 National data USEd..........coouuuiiiiiiiieeei e 24
B.2.3 RESUIES. ... e e 26

5.3 FINIANG. ... e 31
5.3.1 NAtiONAT CONTEXE ... it e e 31

Lo \\F= 11T g t= X o £ = N 0 =T o 31



5.3.8 PrOCESS ...t 34
5.304 RESUIES. ...t e 35
R N0 Y= Y PP 39
5.4.1 NAtiONAT CONTEXE ... ittt e e e e een e 39
5.4.2 National data USEd..........coouuuiiiiiiiiiiei e 39
B.A.B3 RESUIS. ... e 41
ST =101 = U TP PPPRPPR” o1
5.5.1 National CONEXL.......civeiiieiiiiie et e e e 4D
5.5.2. National data USEA...........coiiiiiiiiiiiii e 46
5. 5.3 RESUIES. ... e a7



1. INTRODUGQON

1.1BACKGROUND

The GEOSTAT 1B project is the second part of an ESSnet action launched by Eurostat. GEOSTAT
aims to undertake mapping of the 2011 Population and Housing Census on a 1 kmz2 grid. The project is
making guidelines and is setting standardsiaropean National Statistical Institutes (NSI) aiming at
producing a population grid including breakdowns by sex and age. The project started in 2012 and
lasted until end of 2013.

1.2AM

In the project one important part has been to prove the usalbilijyid statistics as well de
demonstrate the advantages of using grid statistics instead of administrative bouridnies
analysing population data with spatial analysethods Another part of the project has been to study
the consequences of datantidentiality policies in various NSIs. This implies that the study
considered the consequences of various confidentiality thresholds used by NSIs when publishing
population data. In the case of population grids this means the minimum number of peesais
cellthat can be published without having to suppress the data.

1.3 RELEVANCE

Asacasestudnnite pr oject consortium dec jbdds@ncdiodeabht udy t h
care servicewith a focus on different aggroups In the Europeacontextthis study has similarities

to The European Core Health Indicators (ECHI). ECHI is a list of 88 health indicators identified by

policy area. One of these is indicator 80: Equity of access to health care s@higéslicator is

relevant for fdbwing policy areas:

- Sustainable health care systems

- Health system performance, Quality of care, Efficiency of care, patient safety
- Health inequalties (including accessibility of care)

- Health in All Policies (HIAP) including occupational and eommental health

The indicator is amdex of selfdeclared unmet need for health care sesyidgined as the total self
reported unmet need for medical care (medical examination or treatment) for the following three
reasonsl. financial barriers2.waiting timesand 3.too far to travél The preferred data type is
survey data and the preferred sourdeusostat, European Statistics of Income and Living Condition
(EU-SILCY.

ECHI is mentioned in the Eur ope awesti@ointHealth @asiaon st
part of ATowards Soci al | -nnelugligg tinnple mentingf tlerEurdpeao wt h  a

2 ECHI shortlist, 2012
3 ECHI indicator development and documentation, 2012
4 1bid



Social Fund 2012 0 2.0This working document establishes the role of health as part of the Europe
2020 policy framework. It strengths the link between European health policies and support for

health system reforms in the context of the European Semester. In order to help member states design
reforms and improve the efficiency of health systems the Commission and the Economic Policy
Committee identified a number of areas where structural reforms and efficiency gains could improve
the sustainabilty of health systems. @fi¢hese areaare;improving data collection and using

available information to underpin the improvement of thequardnce of health systems; in particular

the collection of health data using the European Community Health Indicators (ECHI) and developing
tools to better assess the efficiency of health syStems

Using GIS (Geographical Information Systems) for studyiiagel time to emergency hospitals can
complement the surveys of Eurostat anofireshte an i n|
will be done with the work of the Regional Development Policy Division at OECD wsodraed

out a similar study ahsuggested this as an indicator of accessibilty to public services and a way to

measure webeing at the regional level

1.4BVERGENCYQS$PITAL

An emergency hospitas a part of a broad&mergency Medical Services (EMEMS includes also

pre-hospial care.Pre-hospital care proviescare at the site of accident as well as transporting the

patient. The EMS varies in between countries anethergencyospital can here have anportant

role in the prehospital caras acenter for ambulance vehiclestaff and focommunication

However, in this case study it is not thre-hospital care thatis in focus, but access to hospitals with
emergency care-paphatmc@ganhamdlioe i 8i mvermgatatthe nt t hat
hospital. Below follow anexample(figure 1)illustrating the trajectory from a medical emergencywto
patientds departure from a hospital

( el X Prehospital Care Hospital Medical Care ¢ Patieats

. —_— — |
\ Emergencies / = G \_health status /
g s > merg. npatient/ | R
On-Site Enroute Dept. Outpatient |

FIGURE 1. THE FRAMEWORK FOR SY STEM ANALYSIS OF EMERGENCY MEDICAL SE RVICES (EMS)°

2. METHODOLOGY

The project consortium agreedasing a common methodology based on comparable datasets and
approach whentudyingaccesso emergency hospitalin addition tothes 0 cal | g A bott om
partnergin the project the case study was complemented with a similar case study carried out by
Stdistics Bulgaria. Statistics Bulgaria used their newly generated/ b populdtidon griddataset in

order to calculate the access to all Centers for Emergency Health Care and regional branches.

5 Commission Communication, Investing in health, 2013
6 Ibid

7 OECD, 2012

8 Thomas Krafft et al, 2003

9 Ibid



1 Bottomup population grid is based on register data thatdecgeereferenced information
that allow the NSI to aggregate the datatttistical units of a larger scale in form of grids or
municipalities (LAUZ2).

91 Hybrid population grid uses only partly register data and have to complement this using large
scaledata. This can be data on a municipality level or an even higher level in the hidcarchy
example county level (LAU1).

The various partners interpreted Emergency hospitals as the following institutions in their country:

Czech Republic:136 hospitals withintensive care units and internal or cardiology departments. This
is a selection out of 184 hospitals with beds for acute care (excluding narrowly specialized or detached
establishments).

Estonia: 19 hospitals providing emergency care (taking into acdbartiospitals of the Estonian

AHospital Master Plando and not ambulance s$tatiol

Finland: 56 hospitals6é6 and health centresdé emenngency

BN

emergency roomso in the northern part of Finlanc

Norway: 44 hospitals wittemergency rooms (excluding pnespital services as ambulance services,
emergency medical communication centres and

Bulgaria: 28 Centers for Emergency Health Care and regional branches in the smaller towns (ip most
cases munipality centers) including medical teams with equipped vehicles.

In spite of differences ibetween the project partneéhe data wastil found valid for proving the
advantages afising population data on 1 km x 1 km grids instead of municipality aFbadocation

of these emergency hospitals was later useddimulating the perce ntage ofthe population living
within 30 minute s of driving time from emergency hospitalsThe reasons for choosing 30 minutes
in this study were based on discussions irptogct consortium and on similar studies at OEGd
Statistics Norwal.

2.1DATA USED

It was also decided to use the following georeferenced data in this assignment:
- Hospitas with emergency assistanas described under tirgroduction chapter
- Roadnetwork including information about speed limits

- Finland and Norway used in this study their national road network from road authorities while
Bulgaria, Czech Republic and Estonia used the TeleéAtlaad data with assistance from
European Commission's Brtorate General (DG) for Regional and Urban Policy

- Statistical units in form of 1km x 1knrigs and municipalitieswith relatedpopulation data
divided by age groupand sex

Y oECD, 2012
1 statistics Norway, 2010
12 http://mapinsight.tieatlas.com



- Centroids (central point) of buildings or addresses with populationdsli@iad by age groups
and sexThesecentroids refer in the case of Czech Republic, Estonia and Finland to point data
of buildings carrying information about the people living on these addresses. In the case of
Norway the points refer to addresses with the safoemation

More about the data used by the various partners can be found under the result chapter.

2.2.DRIVING TIME DISTAISCESERVICE AREAS

In order to calculate the driving time distances the road network data was used based on attributes of

speedmits and lengths. This data was used in ordestatdish30-minutess o cal l ed fAservic
around emergencyolpitas.
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FIGURE 2. SERVICE AREAS WITHIN 30 MINUTE S DRIVING TIMEFROM EMERGENCY MEDICAL CE NTRES AND
REGIONAL BRANCHES *?

The service area mas heredelimited by aseries of so called isochrondsofine for travel timg that
connecs the hospitals with placdom/towhich it takes30 minutes to travel using the road network.

When generating the service areas ArcGIS give the user the tptiamvert the isochrones to areas
in a detailed or generalized manner. For this study a large portion of areas will be in rural
environments and it is therefore recommended to use detailed service areas. A more thorough
description of these two alternas can be found in the national case study of Finland sgeer 5.4

2.3CALCULATING THE POFUUON IN SERVICE ARE

The service areas were thereafter used for identifying the population within 30 minutes driving
distance. The population data were heygresented on the following statistical units (geometrical

13 Statistics Bulgaria, 2013



objects): 1km x 1km grids, municipalty areas or centroids (central point) of buildings or addresses.
When overlaying the various datasets all grids/municipalities/centroids were selectede¢hat we

overlapping the service areas. Working with GI

therefore be used in this text (see figure 3).

FIGURE 3. INTERSECTION OF A SERVICE AREA AND STATISTICAL UNIT **

When selecting 1km x 1km grids and muniéipaareas that intersect the service area they wil cover
population that excesdhe population withithe service area while the detailed address/building

points cover only the population within the service area. This means that the intersectistragedlu

in figure 3 can be produced as a new geometrical object, but the population data wil still include data
for the whole original grid/municipality. Due to confidentiality and data protection issues the NSIs do
not publish population distribution @more detailed level than giidor municipality units.

2.4. THE CONSEQUENCESARHLYINGATA CONFIDENTIALRULES

A constraintto the advantages pfiblishing population data ogrids is the data confidentiality

policies of the various NSIs. Thesdiges are not applied on municipality units but only on grid

units. By introducing these confidentiality thresholds and suppressing data the advantages of smaller
and standardized grids are reduced and eventually lost.

In order to verify the consequenagdsapplying thresholds Estonia and Norway tried out how four
different thresholds would affect the result of this case study. The levels used here were 3, 5, 10 and
50. These thresholdsere then tested orff@érent variables?. total population,2. popuktion by sex,

3. population by ag and4. population by age and sex.

When testing the various population bretgwns the project suppressed grid cells that had any
variables below the threshaid interest This means thad grid cell wil be suppressedrfa specific
variable in case thiareshold is setto 3 and any population group utidevariableis below 3
Textbox 1 belonshowsan example of how to test theogt detailed population breaown;
Apopulation by age and sexo.

TEXTBOX 1. WO EXAMPLESOFHOW TO TEST THE C ONFIDENTIALITY THRES HOLDS

1. Total Population for grid cells where: "&dPopulatiorf >= 3
2. Total Population fogrid cells where:

"FemalePopulation 0 to 14= 3 AND "FemalePopulation 15 to 64= 3 AND "FemaleP opulation
over 65 >= 3 AND "MalePopulation 0 to I4>= 3 AND "MalePopulation 15 to 64" >= 3 AND
"MaleP opulation over 65>= 3

1 http://en.wikip edia.org/wiki/Intersection_(set_theory)
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3. RESULT®AND DISCUSSION

3.1.RESULTS OF INTEREE3OMINUTES SERVICE ARBATH TOTAL POPUDANT DATA
ON STATISTICAL UNITS

Benchmarking grids rad municipalty boundaries with addresses/buildings stibat grids are the

most appropriate statistical unit. Figure 4 ilustrates the differences in geographical coverage. The map
in the middle shows that intersecting municipality centroids with théceeairea results ia fact,that

many address/building points that are within the service, aredocated outside the selected

municipalities. When intersecting with the whole municipality areas the result is the opposite;
Address/building points outsidthe service area fall inside the selected municipalties. These

differences are not as important in the right hand map, where grid centroids and grid polygons are
compared.

Figure 4 illustrates the advantages of using grids as the more detailed iedteflriee address
/building centroids are here used@nchmark the two other statistical units.

% ® Hospitals

i Hospital Service Area (30 mins)

Address points intersecting Service Area

®  Hospitals

Hospital Service Area (30 mins)
+  Address points intersecting Service Area
GRID centroids intersecting Service Are;

GRID intersecting Service Area

Statistical GRID (1kmx1km)

| Service Area (30 mins)

- Municipalities with centroids intersecting Service Area

Municipalities I Municipalities intersecting Service Area

FIGURE 4: SERVICEAR EAS ACCESSIBLEIN 30 MINUTES FROM EMERGEN CY HOSPITALS INTERSECTING
POPULATION ATDIFFER ENT LEVELS OF STATIS TICAL UNITS.

Left: Statidical units on various geographical levels used in the analysis

Middle: Result of intersectinthe municipalitiesalternatively the municipaltycentroids withthe 30
minutes service areassome of thenunicipalties have bothcentroid andmunicipalty aeas that
intersect the service areas. In the figure this has as a consequence thatdipealitiesiiin violet are
also included in the turquoise category.

Right: Resti of intersecting the gridalternatively thecentroidsof the grids with 30 minuteservice
areasSome of thegrid cells have both centroids and grid cells that intersect the service areas. In the
figure this has as a consequence that the grids in dark red are also included in the green category.
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CHART1: RESULTS OF INTERSECTING 30 MINUTE SERVICEAREAS WITH POPULATION DATA ON STATISTICAL
UNITS. THE COLORCODEIS THESAMEAS IN FIGURE 3 ABOVE

100
90
80
70
60
50
40
R30
£20
]
510
a0
Czech . .
Republic Estonia Finland Norway
M Intersecting address/building
- . - 98,8 90,2 0,0 73,7
centroids with service areas
B Intersecting 1Tkm*1km grid
. - . 96,8 38,3 0,0 67,3
centroids with service areas
" . "
[} Intersectmg 1km %km grid 99,4 915 87.9 756
polygons with service areas
| Intersect\r!g mun|_C|pa||ty centroids 93,9 817 721 475
with service areas
| Intersect\r_lg mun|_t|pa||ty polygons 99,8 971 96,1 886
with service areas

The impact of differences in geographical coverage becomes everobvious when statistics are
attached to the intersected address/hgilgboint, grids and municipalitiesThis is ilustrated in chart
1, in which different countries are compaiederms of their population proportion living within 30
minutes service areashe most important factor here is the size of the municipalitias variesnside
andin between the countries, while the size of the grids is constant.

In chart 1 it also appears that the results for the Czech Republic are significantly better than in the
other countries. The main reason for this is that the 30 enisetrvice areas ithe Czech Republic
cover most of the countryébés territory while thi:

The main differences in between the countries in this accessibilty study lie in:

A Hospital coverage

A Population distribution

A Size and the physical geography (e.g. hiliness, coastline, Islkexl3 of the countries.
A Road network (incl. coverage and speed limits)

The results of the benchmarking show that the best approach is to use grid polygons. The afentroids
the gids are easier to handle, but as for the municipalities the population distribution inside the grid
polygon is not known. However, based on the theory that people live close to the road network the
service areas might indicate where the population @&tsitlin the gridThe case studies proved that
results based on grid data are more similar to buiding based cengrsids than municipalty level

data. Thecentroids of building/address give thesnoorrect results, but as mentioned in chapter
2.3confidentiality and personal data protectjpolicy make this not possible.
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3.2.RESULTS OF INTEREE30MINUTE SERVICE AREAS WRFOPULATION DIVIDED B
AGEGROUPS

As described above there are differences in between the project partners when it toenes to
popul at i o reesgenayhospitathartt? dlustrates the differences betweengmgeips and
is based on population data on grids.

CHART2 RESULTS OF INTERSECTING 30 MINUTES SERVICEAREAS WITH P OPULATIONDATAON 1 KM*1 KM
GRIDS (GREEN IS AREAS REACHABLEBY CAR AND VIOLETIS THE OP POSITE)

75

v
=]

Percent %

| H
4 1

<14 15-64 >65 Total <1

5-64 >65 Total <14 15-64 > 65 Total <14 15-64 >65 Total
Czech Republic Estonia Finland Norway

not reachable by car| 0,6 0,6 0,6 0,6 7,8 8,1 10,8 8,5 11,0 11,4 16,1 12,1 238 24,8 233 244
reachable by car 99,4 99,4 99,4 99,4 92,2 91,9 89,2 91,5 89,0 886 83,9 87,9 76,2 75,2 76,7 75,6

The coverage of the Czech territory with 30 minutes service areas of emergency hospitals is very high
and consequently there are no major differences in between age groupsesind sex

Considering differences in various age groups access to emelgepigisthere are similarities
between Estonia and Finland. As illustratedCimart 2, thehospitalaccess for children and working
population isbetter than access to the same utkiits for elders.

In Norway the figures are very different. Only 75,6 % have access to emergency hospitals in 30
minutes driving distance. This can be compared to 99,4 % in the Czech republic, 91,5 in Estonia and
87,9 % in Finland. The access is alséedént when comparing age groups. In Norway it is the

working age group that reduces the average and not the élghars from this situation in Norwayé
population distribution is characterized by a concentration of elderly people in the countrgsitie an
working people in the citieg he differences in between the accessibilty to various population groups
can beexplained by differences in regional and social policy.

Comparing these results with the work of the Regional Development Policy DivisibeGD called
fiMeasuring the Access to Publ'tshowShatthe accesshiity t h e

> OECD, 2012
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(driving time) in the Czech Republic is very similar to the situation in Germany. The results in the
OECD report show that 99,9 % of the Gampopulation have access to a public hospital in 30
minutes driving distance. In France, the corresponding percentage is 98,4. However, it is,not clear
how comparable the OECD definition of Public Hospitals is with our definition of emergency
hospitals.

3.3RESULTS OF STUDYINGIRDENTIALITY THRESDS

National Statistical Institute@NSIs)depend omeliabiity and therefore issues psrsonal data
protection and confidentialty issues arportantwhenpublishing statistics The rules to assure the
confidentiality of personal data are differambetween the European NSIsthis case study we have
focused on the population within 30 minutes from emergency centers. Howewantfite ntiality
issue isan even more important issuesparely populad areas and for data representing many
variables. For example in Estonia there is no threshold for total population data whepguirtish
grid level, but thresholds exists for thther variables. In Finland the threshold is 9 for all varsabie
Norway there are no threstud for total population and sex, lagebreakdownscan only be

provided as the averaggeof the population by grid.

When introducing thresholds of confidentiality on th@udation grid, the suppressddta wil lead to
aloss dgrid cells and consequently to the loss in number of population. This is ilustrated in chart 3
and 4. These charts show that in case a NSl is publishing population data with many vaiaéles a
same time as they suppress datadiselt can be amndeestimationof 35 39% compared tthe
benchmarkin such case it shouldeconsideedto use thelata of municipality unit level

CHART3. BENCHMARKIN G POPULATION DATAFO R FINDING OUTTHE CO NSEQUENCES OF DATA SUPPRESSION,
INSIDE30 MINUTES SERVICEAREAS IN ESTONIA. 0 % REFER TO THE POPULATION BYADDRESS/BUILDING
CENTROIDS.

Consequences of using confidentiality thresholds on Estonian
population data
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CHART 4. BENCHMARKING POPULAT ION DATAFOR FINDING OUTTHE CONSEQUENCES OF DATA SUPPRESSION,
INSIDE30 MINUTES SERVICEAREAS IN NORWA Y.0 %REFER TO THE POPULATION BY ADDRESS/BUILDING
CENTROIDS.

Consequences of using confidentiality thresholds on Norwegian

population data
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According to the two charts it is also clear that there are more cells with population variables under the
threshold values in Estonia than in Norway. The reason to this is that tiwe seeas in Estonia cover
alsoremote andess populate@reas This means that in case the resulting statistics for Norway would
focus on the population outside the service area this would lead to a big loss of data due to
suppressionas in Norway theamote areas stands mainly outside the service atasstics Estonia

is currently working on ways to improve the confidentiality threshold issues by usomgralled

rounding methodMore information about this can be founchtip//www.stat.ee/67@and read

about in thecoming GEOSTAT 1C project reporting.

4. CONCLUSIOMND FURTHER IMPROVENIS

Theresults of tke differentcasestudies demonstrates clearly the advantages of grid based statistics
compared to administrative boundaries for carryingspatial analyses. Grids give a more correct
result of the population distributioNevertheless, introducing of confidentialty threshciael
consequenthsuppressin of grid cellsbelowthese thresholdsayresult in that the advantages of grid
statisics are lostin casea NSl is about tpublish populationdatawith multiple variablesat the same
time as they operate with high threshold levaheybetteruse administrative boundari@s reporting
unities

Grid statistics in this case study provedoe very usefwhen i dentifying the popu
distance to emergency hospitalsThis workcanbe an importantomplemento Eurostatsurveysn
connection to the work witBCHI andindicator 80. Some modification will be needed, but thislystu
might already give Eurostat a better understanding of why theigwexgs reply differently based on
nationaliy.

Using GIS in this work can be further improved, andfirs of allimportant tomprove the
definitions and ensur@common understaind of the definitionswhen comparinghe medical service
sector in Europdt would also be an advantageftother studyexisting national legist@n, in this
casdegislation on emergency medical servicesid eventually includaddiional service arsavith a
lower driving time distance
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As pointed out in the OECD study, traffic load isi@portant limiting factor for the accessibility and
it is therefore relevant to studlye capacity of the road netwotk.remote areas it can also be an
advantagéo find out more about how to includamergency transports by helicopter, plane or inoat
the study

5. GOUNTRY CASE STUDIES

5.1 CZECH=EPUBLIC

5.1.1 NATIONAL CONTEXT

Since ' of April 2012 a new law for the emergency medical services has came int@éaoling to
which an arrival time of an ambulance to a patient has been set to 20 minutes. One of the targets of
this health reform was thdtd ambulancesresponse time wil not exceed twenty minutes in 95 per
cent of casedlhis time limit doesnot neel to be fuffiled only in bad weather conditions. The

previous recommended time limit, which was not nevertheless defined by law, amounted to 15
minutes.

However, the object of this case stahgs notonsistin the accessibilityto ambulance stationgut

in the accessibilityto emergency hospital#Apart from the crucial difference in the character of

provided servicefre-hospital care X acute care forpatients) the emergency hospitadge

characterized bgless dense network facilties andtherefore ofteralso by a different localization.

It is related to the fact that an ambulance has to reach a patient as soon as possible in order to save and
stabilize its life and only then transport it to the hospitgdrtwvide it further intensive cardzven

though the driving time tahospitalis crucial informationfor anambulanceit is absolutely obvious,

that evernhe decisionmakersshould have reliable dataaboutwhich regions countries or age groups
havewaorseaccessibilityto hospitalsthan he othersin order to take appropriate equalizing measures

5.1.2 NATIONAL DATA USED

POPULATION

CONTENTS

Population data in 1km x 1km grids as well as in municipalities come from the Population and
Housing Census 2011. Population data comprise of a dédagiee total population and of 8 datasets
for the population broken down by sex and age into three age groups accoEhtg3d&Gtandards:
(F_00 14;F_15 64;F 65 ;M _00_14; M_15 64; M_@#)datasets include usually resident
population only.

The totl population and the population by sexis equivalent to the official census results. The sum of
the population breakdowns by sex and age groups does not equal with the total number of men or
women population, or with the total population as a whole becafushknown age by 35 627

persons.

COVERAGE

Population data afimked to the georeferenced building points in Register of Census Districts and
Buildings. The total georeferenced population is lower (b@38) than the total population reported
underthe official census results, since some persons were not possible to assign to the building points
(e.g. homeless people, people living in buidings without final approval or in emergency buildings or
shelters). However, the percentage of the censusgtiopulgeoreferenced to building points amounts
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to 99,7 %. The calculated shares of population within service areas are related to the total
georeferenced population, which may cause a moderate distortion (overestimation) of the results, but
this approacheems to be methodically more correct than division by the total population, which

would significantly influence the results of the population breakdowns.

UPDATING

Population data comes from the Population and Housing Census 2011, exactly they rel@@'to the
March 2011 (census decisive moment). Population and Housing Census is being carried out every 10
years. As a result of the absence of a population redstaied population data are available only on

the municipalty level in intercensal periodhds, production or an update of the population grid based
on the aggregation method between censuses is not possible yet.

SOURCE
Czech Statistical Office

EMERGENCHMOSPITALS

CONTENTS

Georeferenced dataset of emergency hospitals was produced@gettte Sitistical Officebased on

the data of thénstitute of Health Information and Statistics of the Czech Republic (IHIS CR), which

is in charge of collection, processiagd providing health establishments statistics in the Czech
Republic. Czech Statisticalffize received from IHIS CR tabular address data of 184 hospitals with
beds for acute care that approximately correspond to the defintion of emergency hospitals. However,
the list contained some narrowly specialized or detached establishments like tpsycélaabiltative,
surgical or gynaecologic institutes, which do not fit the thematic scope of the case study. In the first
step of processing this data, checking all the facilties in terms of their suitabilty for the case study
had been conducted.ngily, overall 136 suitable hospitals with intensive care units and internal or
cardiological departments have been chosen. In the second step Czech Statistical Office georeferenced
address data of selected hospitals. As a reguiine dataset of relevahospitals including their

coordinates and unique identifiersr elineating service areas around the hospitals has been prepared.

COVERAGE
The dataset covers whole country.

UPDATING
Dataset on hospitals and other health establishments produced byRHi Sigdated continuously.
The data omospitals with beds for acute care used in the case study came from 30. 6. 2013.

SOURCE
Institute of Health Information and Statistics of the Czech Republic (IHIS CR)

ROAD NETWORK

CONTENTS

Georeferenced dataset (lfeatures) representing the comprehensive road network (main roads and
street network), and including a speed attribute per road segment (speed appropriate for safe driving
while respecting the regulatory speed limitations per road category).

COVERAGE
The cataset cover the entire territory.
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UPDATING
Road network data are regularly updated. The data used in this case study have been provided in 2012
and reflect the network situation of 2011.

SOURCE
TomTom Multinet 3.6

ADMINISTRATIVE BOUNRES

CONTENTS

Administrative boundaries dataset applied in the case study consist of a dataset with boundaries of
6253 municipalities, which delimit the municipality area and of a dataset with a country boundary.
Map outputs also contain a dataset with boundaries of 14 NBU&@ions.

COVERAGE
Administrative data cover the whole territory of the Czech Republic.

UPDATING

Administrative geodata produced by Czech Statistical Office are updated every quarter and the version
used in the case study comes from 1. 7. 2013. Updatingsed on the spatial data of cadastral areas
from the Czech Office for Surveying, Mapping and Cadastre.

SOURCE
Czech Statistical Office ardzech Office for Surveying, Mapping and Cadastre

5.1.3 RESULTS

MAPS
MAP 1: LOCATION OF E MERGENCY HO SPITALS | N THE CZECH REPUBLIC
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MAP 2: SERVICEAREAS FOR 30 MINUTES OF DRIVING TIME FROM/TO E MERGENCY HOSPITALS | N THE CZECH
REPUBLIC
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MAP 3: WHOLEAREA OF MUNICIPALITIES OUTSI DE30 MINUTES SERVIC EAREAS
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MAP 4: CENTROIDS OF MUNICIPALITIES OUTSI DE30 MINUTES SERVICEAREAS

MAP 5: WHOLEAREA OF INHABITED GRIDS OUTS IDE30 MINUTES SERVICEAREAS
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