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1. INTRODUCTION

Byggdastofnunhas commissioned Nordregio to conduct a comprehensive assessment of the
accessibility that all Icelandic residents have to the full range of public health services throughout
Iceland. AdditionallyByggdastofnurhas asked Nordregio to provide an overviefvthe national

level discourse on public health policy, particularly focussing on how other countries deal with the
issue of accessibility, particularly in rural, remote and sparsely populated areas. The intent of this
work is to support the ogoing polcy discussion regarding the distribution of public services,
including, but not limited to, health services. Below, we will present a short background for our work,
an overview of our analytical approagtresentation of results, followed lastly by a dission of the
spatial dimensions of Nordic national health policies.

2. BACKGROUND

LOSt I YyRQa { (NI (S-300 haw @ikl gbjedtives df: Ergating greatarrequality of
opportunity for work and services for all people in the country; mitigating differences in living
standard; and promoting sustainable development of tkegions in all parts of the country. Special
support shall be given to regions suffering from downward demographic trends and heavy
dependence on single sector industries. The inspiration behind the Strategic Regional Plan thus has
an explicit spatial oleictive¢ development needs to become more balanced among all the regions of
Iceland.

The plan has four designated areas where targeted actions must be undertaken: (1) Infrastructure,

(2) Special measures in vulnerable communities, (3) Employment aRdl§ig Services.

Specifically regarding the fourth key argapublic servicesc t KSNBE A& |y 202SOU0A
inhabitants of Iceland, irrespective of place of residence and personal means, should enjoy the same
opportunities as regards access to puldarvices as a consonant with the demands of a modern
a20ASGedsg 1'a &adzOKXI GKS NAIKGE 2F OAGAT Sya (G2 ol
for principle areas of public services, e.g. as regards medical services, policing, eductitios, cu
communications, and telecommunications.

This pilot study objectively and quantitatively measures the accessibility of all Icelandic residents to
health services. Health services are defined based on the locations presented on the Ministry of
WelfalS Qa ¢ Stip:Awwiv.$elfeddarraduneyti.is/tolfraedi_heilby.


http://www.velferdarraduneyti.is/tolfraedi_heilb/

3. ANALYTICAL APPROACH

Accessibility is measured using a network analysis of: the location of each health facility, the
distribution of the population (using a 1Kmopulation density grid) and the road network (including
speed limits) The data sources used in the analysis are as follows:

1. Health Facility Locations: Ministry of Welfare, Icel&Byggdastofnun

2. Distribution of the Population: Registers Iceland and the National Land Si0#&§

3. Road network, including speed limitSpen Street Map

Using theinformationabove we RS G SNYAY SR 4KSGKSNI 2NJ y23G Sl OK LRL
within a 30 minute and 60 minutdriving time threshold to each health facility. These results are

shown on maps, where populated areas within green buffer areas are accessible to the given
typology of health service defined by the map. Likewise, the tabular results present the percentage

of the population in each administrative unit that has access to the given typology of health service.

Put simply, what percentage of the regidmmpulat2 y A & | OGS afaeAlds S2 i 2K Sak-f G KOk
inadé LISNA2R 2F GAYS 06& RNAGAYy3IO

Health fcilities aremapped based on thgrouping presented below. The logic has been to start with
the most comprehensive medical facilities then steise adding additional facilities to the analysis.
1. Specialised hospitals (2)
2. Specialised hospitals (2)Hospitals with 24/7 surgical servicé)
3. Specialised hospitals (& Hospitals with 24/7 surgical services (&) Hospitals with
overnight care (6)
4. Specialised hospitals (& Hospitals with 24/7 surgical services (&) Hospitals with
overnight care (6% Primary health care centres (47)
5. Speialised hospitals (2% Hospitals with 24/7 surgical services (&) Hospitals with
overnight care (6% Primary health care centres (4&)Part time health care centres (22)

3.1 Detailed GIS methodology

The methodological core of the study is thatratwork analysis, or its subfields of service area /

market area analysis. Network analysis is the study of graphs and relations between discrete objects,
rooted in graph theory In the field of geographic information systems (GIS), network analysis

typid f £ &8 O2yOSNya NBflFdAz2ya 2F 2062S0Ga Ay | a@3INI LI
corresponding spatial data (Fischer, 2004). Network analysis is the basis of many common GIS
analysis and processing tasks, the most important being possiatyof routing, used e.g. in web

map services and navigators. Simple routing analyses can be further refined into analyses of service

! Graph theory. V.B. AlekseevV.P. KozyrevA.A. Sapozhenko (originator), Encyclopedia of MathéRiatics.
http://www.encyclopediaofmath.org/index.php?titte=Graph_theory&oldid=15471
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or market areas, accessibility to any spatially defined object, to name a few. TypitalgBtSservice
area analyses a@most always based on graph theory.

Open GIS and open data, especially open spatial data has enabled an increasing utilization of spatial
analysis in spatial analysis and planning tasks. In this research project, the network used in the
analysis was ceted from spatial data on the Icelandic traffic network, acquired from
OpensStreetMap (OSM), a collaborative open database project for creating a free map of the world.
The data was downloaded from GeoFabrik, a company who create regular extracts oe#tedSM

data (which by nature is continuously updated) for free download. The data was dated and
downloaded 23.5.2015. Especially in more economically developed countries the OSM data contains
traffic network route/location data and corresponding attribudata on speed limits in high quality,

often more detailed than in many conventional web map services.

In order to be used in network analysis, raw OSM traffic network data must be converted into a
routable network (a graph, its nodes and edges/paths different rules between these). This can be
achieved in multiple ways, but here the open osm2po converter was used. Its algorithm stores the
graph as spatial SQL data. In another project at Nordregio, a Python programming larizasegk

script was createdhat utilizes the open PostgreSQL database management system, its spatial
extender PostGIS and pgRouting extension to calculate routing algorithms on OSMbaksdd

network graphs. The script was run in the open GIS software Quantum GIS (QGIS). Tge routi
algorithm used here was ariant of Dijkstra's algorithfn possibly the most used routing algorithm

for calculating shortest paths between graph nodes. The used algoritnmtake into account
RAFTTONGYIB G [ £t 2y3 GKS y S g keddodt disidnce $dR be2oflculatédA OK |
Different properties of the traffiog/ St g2 N] 02 dzZf R @534 (KES NI NEAYSRI SINSE a0 &
distance and driving time, to name a few. The OSM traffic network data includes abundant speed

limit information, contaning different speed limits for e.g. different road segments and types.

Put simply, the algorithm calculates shortest paths from a given set of points, in this case locations of
health care facilities, and finds the paths and nodes of the network thabeareached within the

given cost limits. As we were interested in the areas that can be reached, so called alpha shapes were
created for these nodes of reachability, in other words minimum enclosing polygons for the
furthermost reachable network nodes fro each given facility. As in this case we were interested in

the service or catchment areas of health care facilities based on car traffic, those locations along the
road network were selected and enclosed with a service area polygon that could be rdemimeal

given facility within 30 or 60 minutes driving timEhese polygons then enabled us to analyse the
spatal configuration of Iceland's populatidn relation to the areas where health care facilities are
accessible within the desired time limit, & & ONBIF 1SR £ OO0SaaAoAt Ade LI
joined to provided population grid data. The tintleresholds used in this stud30 and 60 minutes

? Dijkstraalgorithm. M. Hazewinkel (originator), Encyclopedia of Mathemalti€d.:
http://www.encyclopediaofmath.org/index.php?title=Dijkstra_algorithm&oldid=11354
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roughly correspond to similar studies on servieachability in other Nordic countri#dswhere such

time distances have been found typical in accessing local and regional level services. In order to fine
tune the accessibility polygons, unpopulated mountainous areas (> 500 m.a.s.l.), areas far from
population (>10 km) and sea areas were removed from tHggams.

The population data used in the study was ceshin 2015 by Registers Icelaatl 1 knf spatial
resolution, received via Byggdastofnun. The health care facilities/institutions data was created by
and received from Byggdastofnun, created from dhtathe Ministry of Welfare and the search
engines landlaeknir.is and ja.is. The data, received in an address list format, was geocoded in QGIS.
After the health care accessibility information was attached to the population grid data, statistics on
the popuation's health care accessibility in Iceland and its regions were calculated in QGIS.

4. RESULTS

In the following pages each of the maps are presented sequentially, followed by corresponding tables
showing the regional results.

¥ Tammi, |. Pirkanmaan palveluverkko 2040.
http://maakuntakaava2040.pirkanmaa.fi/sites/default/filesiiRanmaan%20palveluverkko%202040.pdf
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Iceland
Accessibility to health services by road
Specialised hospitals 2015

Legend
Registerted residence (indicated on a 1km2 grid) Average driving time
Facilities 30 min

NORDREGIO

Nordic Centre for Spatial Development + Specialised hospitals 60 min

Data sources:
Registers Iceland, Ministry of Welfare, National Land Survey of Iceland.




Sudurland

Iceland
Accessibility to health services by road

Specialised hospitals and hospitals with 24/7 surgical services
2015

Legend
Registerted residence (indicated on a 1km2 grid) Average driving time
NORDREGIO ol Specialised hospitals 0 min
Nardic Centrfor Spatil Déelopment @ Hospitals with 24/7 surgical services 60 min
T T — i

Registers Iceland, Ministry of Welfare, National Land Survey of Iceland.




NORDREGIO

Nordic Centre for Spatial Development.

Iceland
Accessibility to health services by road
Specialised hospitals, hospitals with 24/7 surgical services
and hospitals with overnight care 2015

Legend
Registerted residence (indicated on a 1km2 grid) Average driving time
ol Specialised hospitals 30 min
@ Hospitals with 24/7 surgical services 60 min
@ Hospitals with overnight care
Data sources:

Registers Iceland, Ministry of Welfare, National Land Survey of Iceland.




Sudurland

Iceland

Accessibility to health services by road

Specialised hospitals, hospitals with 24/7 surgical
services, hospitals with overnight care and primary
health care centres 2015

Legend
Registerted residence (indicated on a 1km2 grid) Average driving time
*! Specialised hospitals 30 min
@ Hospitals with 24/7 surgical services 60 min
NORDREGIO @ Hospitals with overnight care

UL NORIECara fod SRR Disdpeaant 0 10 20km @ Primary health care centres

"~ .~ BYGGDASTOFNUN o Data sources: . )

I\ Registers Iceland, Ministry of Welfare, National Land Survey of Iceland.

Map 4
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Sudurland

10

20 km

Iceland

Accessibility to health services by road

Specialised hospitals, hospitals with 24/7 surgical
services, hospitals with overnight care and primary and
part-time health care centres 2015

Legend

Registerted residence (indicated on a 1km2 grid) Average driving time
+ Specialised hospitals 30 min
$ Hospitals with 24/7 surgical services 60 min

@ Hospitals with overnight care
@ Primary health care centres
® Part-time health care centres

Data sources:
Registers Iceland, Ministry of Welfare, National Land Survey of Iceland.

Map 5
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TABLES

Tablel Accessibility to specialized hospitals for total populai{e)

Region 30min 60min

Hofudborgarsveedio 99,90 100,00
Sudurnes 5,84 99,79
Vesturland 0,00 62,37
Vestfirdir 0,00 0,00
Nordurland vestra 0,00 0,27
Nordurland eystra 70,66 82,69
Austurland 0,00 0,00
Sudurland 0,01 51,43
Total 70,85 85,39

Table2 Accessibility to specialised hospitals and hospitals with 24/7 surgical services
total population (%)

Region 30min 60min

Hofudborgarsveedio 99,99 100,00
Sudurnes 5,84 99,86
Vesturland 61,03 70,87
Vestfirdir 64,03 67,94
Nordurland vestra 0,00 0,27
Nordurland eystra 70,66 82,69
Austurland 33,88 70,87
Sudurland 0,01 51,43
Total 76,17 89,42
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Table3 Accessibility to specialised hospitals, hospitals with 24/7 surgical services a
hospitals with overnight care for total populatigfo)

Region 30min 60min

Hofudborgarsveedio 99,99 100,00
Sudurnes 99,86 99,86
Vesturland 74,54 95,79
Vestfirdir 64,03 67,94
Nordurland vestra 53,37 82,79
Nordurland eystra 80,37 92,10
Austurland 33,88 70,87
Sudurland 75,05 87,79
Total 91,21 96,15

Table4 Accessibility to specialisdtspitals, hospitals with 24/7 surgical services, hospit
with overnight care and primary health care centres for total populafiin

Region 30min 60min

Hofudborgarsveedio 100,00 100,00
Sudurnes 99,86 99,86
Vesturland 97,87 99,97
Vestfirdir 89,36 98,44
Nordurland vestra 93,81 99,83
Nordurland eystra 95,59 99,58
Austurland 92,90 99,72
Sudurland 99,02 99,88
Total 98,84 99,90
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Table5 Accessibility to all facilities for total populatig®o)

Region

Hofudborgarsveedio

Sudurnes
Vesturland
Vestfirdir
Nordurland vestra
Nordurland eystra
Austurland
Sudurland

Total

100,00

99,86
97,87
96,73
94,40
99,12
98,11
99,02
99,48

60min
100,00
99,86
99,97
99,34
99,83
99,97
99,81
99,88
99,95
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5. NORDIC NATIONAL HEALTH POLICIES

Provision of health care servicdgms been a central political/policy issue in the other Nordic
countries. This is especially the case in Finland, where a debate over the distribution of decision
making for the health sector is egping. Other key trends include the issue of health sector
privatisation in Sweden and administrative reform in Denmark. Likewise there is generallytiartwo
approach, with primary care (often including elderly and loexgn care) being handled at the
municipal level, with specialized care and hospitals organa&ethe regional or national level (with

the exception of Finland where the aforementioned reforms are addressing this issue). Generally
speaking, there are trends toward ensuring sufficient distribution of primary care throughout
countries (e.g. in ruraand remote areas), combined with concentration of specialized services in
central areas and innovative solutions to reduce spatial barriers to health services. This especially
includes air transport and IT solutions.

The following synopsis of Nordic s$iah dimensions of health care is based on Nordregio working
material within the Nordic Working Group on Demography, as well as reference to academic
research and specific investigations into national policy discourses. National profiles are presented
below, followed by a short discussion.

5.1 Sweden

Responsibility for specialist and hospital health care in Sweden is place@ aouhty council while
primaryand elderly care is the responsibility of the municipalities. The 21 county councils coordinate
specialist health care in six health care districts. In each district there is a university hospital
responsible for the education of medical doctors, nurses and other personnel. In 2007, a government
investigation was published proposing a reform of thgional structure in Sweden. The aim was to
merge the existing county councils into larger units in order that they had a population base large
enough to ensure the financing and efficiency of specialist health care. The ambition was also to
move the respasibility for regional development issues to the elected regional level. This reform
proposal was however not realised at that time though the question of merging county councils to
increase efficiency in health care remained on the agenda. In spring 2@l §uestion of merging
county councils remerged on the political agenda as the government appointed two officials to
ddza3Sad yS¢ 3IS2IANI LIKAOIE 062NRSNBE T 2markdt, deatSy Qa
care, education, culture and environm@ahissues (Ministry of Finance, 2015).

The general policy debate in Sweden about the provision of health care is currently focused on the
issues of inequality in health care between different county councils, long waiting times, the
difficulties associad with concentrating specialist health care facilities and need for more cost
efficient health care (Swedish Agency for Health and Care Services Analysis, 2014).
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Telemedicine is increasingly used as a way of providing health care at a distance Ipatisétys

populated parts of Sweden in particular and in the country as a whole more generally. The main
purpose of the care at a distance initiative is to be able to provide health care closer to the patient
and to make specialist health care competenceilaisée where it is needed (Lakartidningen, 2014).

The national agency for innovation, Vinnova has financed a project to establish a national platform
for care at a distance (telemedicine) which has been implemented by Karolinska University hospital
in Sto&holm and Vasterbotten County Council (Vinnova, 2015).

In 2015, Tillvaxtanalys (Growth Analysis) conducted a study on Service Accessibility in Sweden.
Concerning health care, their findings showed that recent trends have followed the same pattern as
during preceding years: the number of permanent service facilities has decreased for most types of
services. However, the deregulation of pharmacies and the choice of healthcare reforms have meant
that the number of primary care pharmacies and health clinicsihasased during the last five
years which, from a national perspective, has led to improved accessibility to pharmaceuticals and
health clinics.

A followrup study by Tillvéxtanalys shows that the number of health clinics has increased
considerably since2007. The increase has mainly occurred in areas With or very high
accessibility to towns. 80 % of all health clinics are located in these areas. The greater number of
health clinics is almost exclusively a result of an increase in private healds.clm2014, more than
95,000 people had at least a-Minute car journey to their closest health clinic while 29,000 people
had more than a 3®ninute journey. The majority of people, just over 97 % of the population, have
less than 20 minutes to theiradest health clinic. However, the study did not distinguish between
type of health service, it was strictly concerning health clinics, regardless of services provided,
opening hour, etc. No other study regarding the measurement of health accessibilifpuves

5.2 Denmark

Access to higlguality healthcare was an important part of the municipal reform that took place in
2007. However, accdbdity was not determined in terms of distancgnstead the guidelines from

the Ministry of Health stated miniom population thresholds for new future hospital structure.

At the heart of Danish public health policy is the notion that quick access to appropriate treatment
for the injured or acutely ill should be available to all. This can only be ensured by nieadsrse
network of local health care service facilities, even in their remote and sparsely populated areas. In
sparsely populated areas where people have to travel significant distances to access even primary
health needs, emergency and specialised sevare being increasingly integrated, so that resources
for referral and treatment are used in the most efficient way possible. For example, in 2010 the
parliament decided to allocate funds to the local health care services in rural areas and balicd me
helicopter arrangements.

National strategy for digitalization of health care 2012017

-15-
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including better collaboration between hospitals, municipalities #relgeneral practices. Thus, the
need arises for the rerganisation of health care services, where specialized treatment is centred in
FTSH6SNE Y2NB &ALISOAIFfA&ASR K2alLWAdlrfasz YR gKSNBE Y2N
own home Here,digitization is a key tool in the creation of more accessible, coherent and efficient
health care services. The strategy was prepared by the National Board of Health IT, and sets an
ambitious course of action for further work in this area. The main faceas of the strategy are
better and more effective treatment, increased patient safety, and easier workflows for staff. This
means an increased focus on the dissemination and application of existing IT solutions, including the
phasing out of papebased vorkflows. The strategy includes the following five focus areas:
1. Health to citizens in new ways, including telemedicine and telehealth
Digital workflows and processes
Consistency in patient care
Better use of data
Prioritising, execution and visibility

a s WD

Medical coverage in all regions of the country

In some regions attracting medical staff has become a challenge. A change in the Health Act in 2014
aimed at ensuring that people in all parts of the country have access to a general practitioner. With
the amendnent, the regions have among other things been given new opportunities to establish and
run general practice clinics themselves, and to outsource the operation of the practice to private
actors. This organisational approach to general practice clinickats/edy new, but the Ministry is

aware that the regions have already started to set up clinics within this new framework.

Key documentation (in DanisHittp://sim.dk/media/67783/Regionalpolitiskedegoerelse2010.pdf
(specific section: "Styrkelse af den praehospitale indsats og de neere tilbud")

5.3 Norway
The health care system is semi decentralised; responsibility for specialist care lies with the state

(administered byour Regional Health Authorities), while the municipalities are responsible for
LINAYFNE FYyR f2y3 GSNY OFINB® | SIfidK aO22NRAYLFGAZY
improve the coordination of hospital care with other health services in order to eegsting times
OWAYIINR SO Ff®dZ HamMoO® LY WdzyS H/2000),WWEKS / 22 NRA
passed in the Parliament. The report highlights the consequences of demographic change for health

care utilisation and proposes major structuraforms to reduce the demand for hospital services.

The main tools in the reform are economic incentives, legal means and the restructuring of tasks and
responsibilities between the specialist and primary health care sectors (Romgaren et al., 2011).

In the Gire Plan 2020 (White Paper no. 29, 2211 3) the Government followed up on the care plan

2015 by launching a raft of new measures with a stronger focus on innovation in the public sector.

CKAA YSg WAYYy20F GA2Y LINE INI Y asitrasuction of Wefayeld NA 6 dzi S
technologies, new methods, and new organisational solutions adapted to future needs. At the same

time it will form the basis for state and municipal planning, with special measures to support and
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stimulate municipal eff orts oresearch, innovation and development in the care field for the period
up to 2020. This will be done through:
1 Reinforcing the regional health and care centres such that they become important partners
in research, development and innovation activities.
1 Aligrment of some of the instruments managed by innovation and research institutions at
the national level in order to promote innovation in municipal health and care services.
1 Strengthen efforts related to research, innovation and development both in the
munidpalities and through relevant programmes administered by the Norwegian Research
Council.

While the Care Plan 2020 is part of a comprehensive innovation effort in the municipal sector as a
whole, we were unable to find concrete discussions on the issueowsitoring or understanding the
accessibility to health care services.

5.4 Finland

Perhaps the most interesting in relation to Iceland is Finland, where ongoing reforms to the public
health sector are a crucial political/policy issue at present. The general aim of the reform has been to
respond to the challenges faced by the municipaditand to ensure that highuality services can be
provided to all citizens independent of their place of residence. The reform has aimed to do this by
effectively centralising the health care system, which has hitherto been decentralised and where the
municipalities have traditionally had tasks and responsibilities for primary AND specialized health
care (Finnish Ministry of Social Affairs and Health, 2014).

Currently, @ch municipality shall see to it that residents receive the necessary specializedaimed
care as referred to in the Health Care Act. In order to organize specialized medical care in accordance
with this obligation, each municipality must belong to a joint municipal hospital district to ensure
that services are available and universallyessible in their area to the residents, emergency
medical care, including emergency medical services, air ambulance and patient transfers. According
to Section 45 of the Health Care Act, only in highly specialized cases and in certain areas are they
centralized on a national level in specific catchment areas.

A major reform of the health care and social services provision is currently being prepared in Finland,
and it is estimated that the new system could be operational in 2808. As one of the key
elements of the reform, the role of organizing health care provision will be transferred from
municipalities and joint municipal authorities to regional authorities, especially in the case of
specialized care. As a part of the reform the autonomy of théoregprovinces will be strengthened

and at the same time almost half of the tasks of municipalities (health and social services) will be
transferred to the regional entities. This will reduce the number of organizing health care authorities
from almost 2000 15-18, according to the current statements of legislators. As a part of the reform
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is to find significant savings in public health care provision, it is likely that the process will lead to
significant digitalization of health care services accompanigd minimizing the amount of health
centers, especially as of specialized care units.

Up to date news and information on the process can be found at:
http://alueuudistus.fi/fen/frontpage

Status quoof health service accessibility in Finland
Rehunen et al. (2012) found that:

- Inrural settlements circa 20 % of the inhabitants had a distance of over 5 km to a health
center.

- In sparsely populated areas, over @0of the inhabitants live over 10 km fraarhealth
center and 3% of the people had a distance of over 30 km.

- Most of the people with a distance of over 10 km lived in the sparsely populated regions of
Lapland, Kainuu, Northern Savonia and Ostrobothnia. Poor accessibility in Lapland, Finnish
Lakdand and the archipelagoes is often due to the demanding geographies.

- Of all Finns 946 lived under 1Bninute car drive away from a health center.

Figurel: Distance to health centes from different types of areas in Finland. Source: Rehunen et al. 2012. (modified)

Huotari et al. (2012) have analyzed accessibility to 24h health services. They established:

1 Approximately 724 of residents are within 20 minutes of at least one 24h servic& 20
within 20-40min, 5% within £-60min, 3% within 6690min and <P6 within over 90min. If
the number of 24h facilities were cut down to half, the corresponding figures would be 63,
23, 9, 4 and . If they were cut down to 20 facilities, the figures would be 54, 25, 13, 6 and
2 %. Noably, the ongoing health and social services reform could lead to such reduction of
24h health service units.

1 On average, residents have a 48 minute time distance to university hospitals, ranging from
19 minutes (median) in the Helsinki region to 1h 45utes in the Kuopio university hospital
OF GOKYSYyid ¢KSNB I NB OdzNNEB olbfthe people can@eich inNI f K
less than 30 minutes, X in 3660 minutes, 1®0 in 22 hours and 26 in 2 hours or more.
The accessibility status quo a6 the 30 current delivery wards (note: some of the wards
have closed down after the study) was similarly9@917%, 4% and 1%, the median being
circa 14 minutes.
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