168

S| E R

politicas sociales

NACIONES UNIDAS

/ \pplication of information

and communication technologies
for health systems in Belgium,
Denmark, Spain, the United
Kingdom and Sweden

Javier Carnicero
David Rojas

Social Development Division
Santiago, Chile, November 2010

* *
* gk

EUROPEAID
European Union  Co-0PERATION OFFICE




This document has been prepared by Javier Carnigcetdavid Rojas, of the Social Development Divisid
the Economic Commission for Latin America and tlailibean (ECLAC), in the framework of the actistief
the project @LIS2 “Alianza para la Sociedad denfarimacion 2 - Dialogo politico inclusivo e intenshio de
experiencias”, which was implemented jointly by EX@.and the European Union.

The views expressed in this document, which has tEroduced without formal editing, are thosehefauthors
and do not necessarily reflect the views of thea@izgation.

United Nations Publication

ISSN: 1564-4162

ISBN: 978-92-1-121746-9

LC/L.3267-P

ORIGINAL: SPANISH

Sales No.: E.10.11.G.73

Copyright © United Nations, November 2010. All rights reserved
Printed in United Nations, Santiago, Chile

Member States and their governmental institutions may reproduce this work without prior authorization, but are requested to
mention the source and inform the United Nations of such reproduction.



CEPAL - Serie Politicas sociales 68 Application of information and communicati@eiinologies for health systems in ...

Index
EXECULIVE SUMIMANY.....coiiiiiiiiiiiiiiee ettt eee et e e e 5
INEFOAUCTION ..ttt a e 15
L. SCENAIIO...ci i ittt 17
A, BEIgIUM s 17
B, DeNMAIK ....coiiiiiiiiiiiii et mm e 22
C. SPAIN.ce 26
D. The United KiNQOM..........uuuuiiiimiiieesmmmmmreseeeeeeeeeeaeaaaaaaaaeeens 30
B, SWEEN . e 34
[I.  eHealth implementation..............cccccciiiiiiiiiiiiiiiireeeeee e, 39
A, BEIgIUM s 39
B, DENMAIK ....coiiiiiiiiiiii e 41
L OT S o - 1 o F SRR 45
D. The United KiNQOM..........cuuuiiiimiiieesmmmmmreseeeeeeeeeaaeaaaaaaaaeeens 49
B, SWEEN .o e 53
F. International collaboration............ccccueeiiiiiiiiiiiiin e, 56
[1l. Analysis and CONCIUSIONS.............uuuuirrmiiiiiiiiiiiiieiieerrererieeeeeeeeeeeens 59
A. Healthcare system features.............cccceoeieeeccceeciiiiiinnnnnnn, 59
B. eHealth project characteristics...............oo i cmeme e, 60
C. Results analysis ........cccooiiiiiiiiiiirrrrree e 62
D. Some key aspects in eHealth project planning................. 69
Bibliography ....cccovviiiiiiie 77
Y o] 011 T [ 83
Serie Politicas sociales: issues published...........c.ccoccviiiiveeeiiiiciinenn.. 89



CEPAL - Serie Politicas sociales 68 Application of information and communicati@eiinologies for health systems in ...

List of tables

Table 1 Basic data about Belgium..............oo i 18
Table 2 Healthcare expenditure in Belgium— 2008......ccooe oo e 19
Table 3 Healthcare professionals in Belgium— 2008.. e eeeeeeeeeeeeieiiiiiiiiiieciiesseeesinnnnnnnn 20
Table 4 Basic data about DENMATK...........coii i ieeeeee e 22
Table 5 Healthcare expenditure in Denmark — 2007 .....ccoevveeeieeiieeeee s 23
Table 6 Healthcare professionals in Denmark — 2003............ccoooiiiiiiieccieicc e 24
Table 7 Basic data about SPaiN ...........uuiiiiiiiceeeeeee e e 26
Table 8 Healthcare expenditure in Spain — 2008.........ccccieiiiiiiiii e 27
Table 9 Healthcare professionals in Spain — 2008 .........cccccoiiiiiiiiiii e 29
Table 10 Basic data for the United KiNgdOm ........ccccoceeiiiii i 30
Table 11 Healthcare expenditure in the United Kingdom — 2008.............cccccvvivivviiiineennenne. 31
Table 12 Healthcare professionals in the United Kingdom 9.200.................ccccooeeeeiienee 34
Table 13 Basic data aboUt SWEAEN ........ooii i 35
Table 14 Healthcare expenditure in Sweden — 2008.... oo eeeeeeee 36
Table 15 Healthcare professionals in Sweden — 2002....cccceeereviieiiiiiiiieeceeeeeeeeeeeeeeeeeeeeeee, 38
Table 16 ICT use in the National Health System ................oo oo, 48
Table 17 Planning how to implement the NHS electronic headibrd (2002-2010) ..........ccceeeennnne 51
Table 18 NPfIT progress status in 2006 and 2009 .. «eeeeeeeeeeesieieesiesseesssnnneneeereeeeeeees 53
Table 19 Features of the healthcare systems studied.......ccceeevvvvviiiiiiiiiiiiiiiiiiiiiieeeeee e 60
Table 20 Strategies employed by the eHealth projects studied .o.........cccooeiiiiiiiiiiiiiies 61
Table 21 Planning models and coordination for the eHealflqis studied .............oovvvvvevvvvveennnen. 61
Table 22 Strong points of the eHealth projects Studiedu ..o, 63
Table 23 Weak points of the eHealth projects studied ................vvviiiiiiiiiiiiiiiiiiiieeeeee e 64
List of figures

Figure 1 Belgian population pyramid (in thousands)— 201Q........ccccccccvvviiiiiiiiiiiiiiiecceeeee 19
Figure 2 Healthcare competency distribution in Belgium ..o 21
Figure 3 Danish population pyramid (in thousands) 0201..............cccoeeiiiii e, 23
Figure 4 Healthcare competency distribution in DENMAIK cececeeevvvvvvviviieiiiiiiiiiiiieiiiieiieeeeeeeen 25
Figure 5 Spanish population pyramid (in thousands)E020...........ccccccvvviiiiiiiiiiiiiiieeeee 26
Figure 6 Healthcare competency distribution in SPaiN .ccccceevvvvvveeeii e, 28
Figure 7 The United Kingdom population pyramid (in tb@nds) — 2010............ccevvveeiiinnnnnnnnns 31..
Figure 8 Healthcare competency distribution in the United dhong.............coovvvvivieiiiiiiiiiiiinniennnn. 33
Figure 9 Swedish population pyramid (in thousands)E020............ccooeeiiiiiiiiiiiciieeeeneeee 35
Figure 10  Healthcare competency distribution in SWeden.......cc.coooiiiiiiiiiiiiiiieeeeee. 37
Figure 11  Healthcare infOrmation SYSIEM...........ceuemmeerrrrrrmmmrrirriiririerrreeeererereereerreeaeeeaeaeaseeesees 75



CEPAL - Serie Politicas sociale$ 68 Application of information and communicati@ethnologies for health systems in ...

Executive summary

The Economic Commission for Latin America and tharibean
(ECLAC) is currently developing the “Alliance fohd Information
Society, phase 2 (@LIS2) - Inclusive political diglle and exchange
of experiences” ProgrammeThe main purpose of this programme is
to encourage political and regulatory dialogue leetvLatin America
and Europe in order to facilitate the formulatiodi egional,
subregional and national strategies designed toeldpv the
information society in Latin America, drawing insgion from
experience in Europe.

Within this context, eHealth experience in some dpean
countries detailed in this document showcases waemments and
advances, as well as difficulties and relevant etspie be addressed in
the implementation of actions aiming to expand iamgitove access to
people’s health. From a cooperative and produciivierchange
perspective, these experiences are expected tailnget to the
formulation of strategies and projects designed ingplement
information and communication technologies in LA€athcare.

This document describes and analyzes implementatibn
eHealth in several European countries, as well tesngths and
weaknesses, using this experience in order to stijmmanagement
and execution of this kind of projects in other ramos. Five EU
member States evidencing different degrees of adraant in their
national eHealth projects have been selected fis fhurpose:
Belgium, Denmark, Spain, the United Kingdom and &ave

1 This program is being implemented with finansiapport provided by the European Commission.
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In addition to these five cases, a brief study basn made of several international
collaboration projects for the implementation odss-border spaces for eHealth that most of these
countries are currently participating in.

A. Scenario

1. General overview of these countries
General population characteristics of the counstadied are listed as follows:

— Belgium is a densely populated country with a mdngepulation ageing trend following
several decades of a steadily declining birth natéch has stopped in recent years. The
country is divided into three linguistic commungtjeeach of which speaks a different
language and is highly self-sufficient because drhiaistration system decentralization.
This leads to substantial complexity when it coteesompetency distribution, including
healthcare, as well as major differences betweehtee communities.

- Denmark’s population density is slightly higher thidoe European Union average. The
birth rate has been falling slightly over the Iieen years. The country is divided into
five regions and almost one hundred municipalitiedpwing simplification of these
administrative limits executed in the mid-2000s dnder to specifically improve
healthcare system management.

— Spain’s population density is below the Europeariobraverage. Following several
decades of population ageing due to a steadilynplbirth rate, a massive influx of
immigrants has helped to stop this process. Thatopis divided into 17 autonomous
communities, which have progressively adopted stvecentral government
competencies, including healthcare service manageme

— The United Kingdom is one of the largest and mamtsgly populated states in the
European Union. The country has also evidencecad#y falling birth rate in recent
years. The UK is a unitary state made up of fountges (England, Scotland, Wales and
Northern Ireland), each of which has its own natladministration entities and its own
healthcare system independent of the other cosni@iéhough United Kingdom citizens
have the right to healthcare in any of the foursting services. This study focuses on
National Health Service (NHS) [REF: http://www.nliigNHSEnNgland/thenhs/about/
Pages/overview.aspx] England, England’s healthsanédce.

— Sweden is one of the least densely populated arstl geographically dispersed countries
in the European Union. The country’s birth rate basn steadily increasing since a steep
decline fifteen years ago. The country is dividatbitwenty-one counties and three
hundred municipalities, although other historidgaliis lacking any current administrative
value are frequently used.

2. General healthcare system characteristics

Healthcare systems in these five countries offévarsal coverage to citizens and are financed by
public funds, most of which stem from tax colleatiolhe only exception is Belgium, which is
mainly financed by the country’s social securitysteyn. 2008 healthcare expenditure came to
approximately the EU-15 group average (9.5% of GDWi}h Belgium approximately three-
quarters of a point higher and the United Kingdgpraximately three-quarters of a point lower.
Private sector participation is still minoritarytislightly more important in Belgium and in Spain.
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All of these systems are decentralized when it cmeehealth competency distribution.
Regional administrations are in charge of manadjiaeglthcare services and social services are
provided by local administration in some countriesch as Denmark and Sweden. Central
governments are in charge of legislation and coattbn at a national level.

Depending on the country, healthcare systems @if¢ients different degrees of freedom
when it comes to choosing physicians and hospéaters. These also empower the role of the
primary care physician as the point of first contiac the patient with the system to a greater or
lesser degree in order to authorise sending thierab specialized care services if necessary (the
gatekeeping process). The most open system isviedish system, which offers the patient total
freedom of choice and dispenses with gatekeepiig. mMost restrictive system is the Spanish
system, which offers freedom of choice within thablic system, but this is limited by
geographical criteria.

Healthcare staff also varies from one country totl@r and may be made up of public
employees, private employees or independent piriofess. As for volume, healthcare systems in
Belgium and the United Kingdom are well-staffedt Benmark and Sweden are considered to be
poorly staffed in some lines of work, such as mgsh Denmark because of working conditions or
physicians in Sweden, due to the population’s gaaigical dispersion.

Some government healthcare objectives are commarh as financial sustainability and
expenditure restraints by adopting new planning@agnent procedures associated to productivity
and improving pharmaceutical management. Anothareshobjective is the shortening of waiting
lists in keeping with citizen expectations. As &Health, only the United Kingdom has expressly
included implementation of the same among linegaernment action lines from the very start.
The same happened in Sweden following the new gavent administration in 2006, although the
country’s eHealth strategy is pretty much in lingwthat espoused by the former government.

B. e-Health implementation

1. Belgium

The first eHealth projects in Belgium were execuiadthe private sector, with a view to
simplifying and enhancing the efficiency of admirasive processes. Subsequently, demographic
charges predicted in Europe and the progressivieggéthe population led to the consideration of
ICTs as a means of also improving the quality oflice care.

Due to current healthcare facility distribution kitegions in charge of healthcare service
provision, the Belgian strategy was to promote athatlinical information, guaranteeing patient
mobility and medical care continuity. The use afgtards allowing interoperability of the different
systems with access viewing of laboratory testltesand diagnostic imaging, medication plans,
clinical reports, discharge reports, vaccinatioms ather tests became indispensable.

The following elements were developed for this jpgg the Kmher technological standard
for sharing information; the Sumehr catalogue, Whis used to store a patient's summarized
clinical record; the Carenet national networks ifomicing management and BeHealth for access
to clinical information. This access must also Gieatthe right safety measures to guarantee
information confidentiality.

The Belgian healthcare system is currently develppbasic systems such as patient
identification, the electronic prescription (thesfiproject failed and a second is being develdéped
collaboration with another two countries, but ppistt expansion is still pending), medical order
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management, and requests for interconsultationnamigile access to information, among others.
The federal government is focusing its efforts awordination and compatibility of different
regional projects, determining the legal framewarkguired and promoting the incorporation of
eHealth into educational and staff programmes &aithcare professionals. The Belgian agency in
charge of promoting eHealth in the country’s nagiaerritory is the eHealth-platform, which was
created in 2008. However, use of the platform’s/ises is optional for regions, since these are
competent entities in terms of medical care.

2. Denmark

Following execution of several eHealth projectsufsing on local and regional sharing of clinical
data in an electronic format, Danish institutionsated the MedCom organization in 1994, which
focused on promoting eHealth implementation attanal level. Ever since its creation, this group
has executed several pluriannual programmes, whéch also called MedCom.

The fundamental objective of the first MedComs w@share existing clinical information
and distribute the same throughout different poafitdhhe medical care network. In keeping with the
same, the Electronic Document Interchange (EDI) deasloped. EDI is a set of communication
standards for exchanging clinical data in an etaitr format between primary care and hospital
care professionals, local authorities and pharmatiges, creating laboratory test and results
management systems, electronic prescriptions agdaldimedical imaging, as well as some
telemedicine pilot projects.

In the mid-2000s, and once the existing informatian been shared, MedComs focused on
the direct generation of data in a common formadtictv would further facilitate sharing of the
same in the healthcare system. EDI was furtherldpgd in order to adapt to new technological
tools, followed by the creation of a summarizedickl patient record and a portal for safe access
to information on the Internet. Denmark also sthrte participate in international projects,
especially Baltic eHealth.

Some outstanding features of MedComs are shortydarming and the evaluation of results
pooled after these finished, which were used to planew project programme. An important part
of MedComs is the consolidation and expansion atesys whose pilot programme has been
successfully completed in former programmes. I, faome MedComs have mostly consisted of
consolidation and expansion. These programmes &lswaeys met a very high percentage of their
objectives in terms of scope, deadlines and costs.

3. Spain

Healthcare competency distribution in Spain hasedweach of the autonomous communities to
develop its own totally independent electronic tteatecord (EHR), with some of these
communities developing a strategic eHealth plarthWhe exception of national projects (on-line
healthcare) and European projects (epSOS) pronmteble Ministry of Health and Social Policy,
there is no real collaboration experience betweamnsunities, although know-how and good
practices are commonly shared. The Ministry of Bidy Tourism and Trade has included
implementation of eHealth in its strategy to proenthte Information Society (Avanza Plan) and the
ministry therefore collaborates with and cofinanaetions by the Ministry of Health and Social
Policy and actions by autonomous communities.

There is a wide array of management formulas. $&eemmunities have chosen to develop
a single project whose scope includes all necessaigns, while others have preferred to divide
their EHR into several more specific projects. $glemd external suppliers are often hired to
develop software applications, although there haeen some experiences of independent
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development, although these initiatives requiretiooous funding provided by the communities
themselves, which is often uncertain.

One initial difficulty is the difference betweenethtwo different levels: primary and
specialized healthcare. This often means the exist®f at least two clinical histories (one for
each level), generally with no way of sharing imfiation between primary care centers and
specialised care centers, while mechanisms fotiteoig information sharing within the same
regional healthcare service and enabling healthpewéessionals to access a patient’s complete
clinical record from any point of the medical caretwork remaining practically non-existent.
There are two possible solutions in order to mdes theed: establishing integration and
communication procedures between different systentgder to allow sharing data between the
same, or developing a single system encompasdisgedific systems and sharing information in a
centralized manner. Most communities have optedhiefirst solution.

The main information systems currently being depetb are listed as follows: patient
identification, laboratory test result and requaanhagement, diagnosis via digital medical imaging,
electronic prescriptions, appointment managementglinical post and telemedicine. The
development status of each of these systems \@gg@nding on the community, since this depends
on the priorities established in the healthcareiser

In contrast with the case in Denmark, one of thestnfiequent problems is the slow post-
pilot consolidation and system expansion procedschwleads to a long co-existence period
between existing solutions and solutions stemmiomfeHealth projects.

At a national level, the Ministry of Health and Sddolicy directs the SNS Digital Clinical
Record project (HCDSNS) that was promoted in 2007otider to share clinical information
between different communities by means of the Miyis central node. The system is based on the
Summarized Clinical Record or Health Record, coregtias the minimum set of indispensable
information for professionals attending patients tfee first time, although the sharing of several
kinds of reports is also considered.

This project presents several critical aspectsh sag the identification of patients and
professionals; the system’s semantic and techrmabgitandardization; the balance between
information availability and confidentiality; or ngatibility of the communities’ own projects.

4. The United Kingdom

Implementation of eHealth in the United Kingdompaat of the overall healthcare system reform
considered in the New Labour government programotieviing the election of Tony Blair as
Prime Minister. This reform was planned based om phior execution of exhaustive studies
regarding the healthcare system in general andifg@dly addressing eHealth. These reports
identified ICTs as key elements for transforming tealthcare service and laid the groundwork for
the NHS National Programme for IT (NPfIT).

The NPfIT established some concrete objectivesh aag access to laboratory tests and
images; electronic prescriptions; access to patielimtegrated electronic health record;
appointment management; telemedicine in the teldtation modality; creation of standard
infrastructure and services for the entire systknown as the Spine); and the establishment of
coordination mechanisms for developing the projestisiired.

The first work schedule featured a four-phase ptabhe executed between 2002 and 2010,
together with several intermediate milestones. iSeryprovision was to be resolved by hiring
specialised private companies for development efrtfain systems in conformity with standards
determined at a national level. Strategic Healthoanthorities were to be in charge of project
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management, dividing UK territory into five geoghépzones and assigning a provider to each of
the same.

Since the very beginning, the NPfIT has faced sdvieardships, constantly making late
deliveries, implementing systems of questionablalitu and incurring in considerable cost
overrun. In an attempt to correct these wrongsnges have been made with regard to both
external providers and internal management formuwasational organization was founded in
2005, NHS Connecting for Health, for project mamaget but these competencies were returned
to the Strategic Healthcare Authorities two yeated, coinciding with the elimination of five
geographic zones from the division. At the sameetirthere have been problems related to
information confidentiality and the consequenceshef same have been used and empowered by
pressure groups that oppose the implementatiohleékh.

Consequently, healthcare institutions have beensaccof being unable to properly manage
project risks or transfer the benefits and addddevaf eHealth to professionals and patients,
fostering a generalized sense of rejection. Thestdinal cost estimates come to 20 billion pounds,
eight times the amount originally estimated in 2000 addition, the project conclusion date is
estimated to be 2015, five years later than thmimibjective and the professionals involved halié
will be hard to finish the project by this dateoject continuity, reform or cancellation currently
depends on a decision by the new coalition govenhimetween Conservatives and Liberals.

5. Sweden

Sweden has always shown major interest in infomnatiansmission technologies and especially
in telemedicine. ICT progress led to extended usth® same for global treatment of clinical

information in the late 20th Century, enabling platadevelopment of information systems for

professionals (clinical reports, laboratory tesfuests and laboratory result consultation, elearon

prescriptions, etc.) and telemedicine systems qpdithalmology, teledentistry, teledermatology,
telepsychiatry, tele-homecare, etc.).

Efforts subsequently focused on creating the SJUNietwork for sharing clinical
information and developing a national healthcafgssional directory, providing each of the same
with a smart card with a digital certificate forthentication and access to SJUNET.

The national organization Carelink was founded hie early 2000s for coordinating all
eHealth activities whose level of implementationsviégh in most primary care centers and in a
large number of hospitals throughout the countiye Tain difficulties experienced to date were
also evaluated and were found to be mostly duenfavaurable starting conditions, such as the
absence of legal frameworks, organizational defeletadership problems and interoperability
limits between systems. Some of the results obdaimere considered satisfactory, but were not
conveniently disseminated, understood or evaluated.

The new working plan featured the following objeet: development of an eHealth record
shared at a national level, expansion of the alaatrprescription and participation in internatibna
cooperation projects. The Swedish central govertrimetuded the implementation of eHealth in
its national strategy for promoting the InformatiSociety and actively collaborated in the Baltic
eHealth project.

A new Swedish government was elected in 2006 amdtHuare system reform was one of
the most important lines on its new agenda, whithtdished eHealth as the main instrument for
reforming and improving healthcare services. Tlagtisig point for this new planning featured a
high degree of eHealth record implementation andegpread use of the electronic prescription,

10
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with information systems lacking integration fatbls and presenting difficulties for coordination
and decision making at a national scale.

The new strategy featured six main action lines:légal framework; information standards;
technical infrastructure; efficient and interopdeabystems; access to information shared between
organizations; and citizen access. These linesolgniomotion of the national summarized clinical
patient record and the electronic prescription, megiance and development of existing
infrastructure and services, and internationalatmfation.

6. International collaboration

In virtue of the eHealth objectives specified i thHealth-i2010 initiative, the European Union
promotes execution of the following projects:

— CALL for InterOPErability: Creating a European cdmation network for eHealth
interoperability implementation (CALLIOPE), whichings to create fora and platforms
for dialogue and international collaboration, withview to unified eHealth services and
creation of a cross-border interoperability netwaithin the European Union, as well as
the dissemination of experiences, results and goactices.

— European Patient — Smart Open Services (epSOS3d s access to the Summarised
Clinical Patient Record, enabling professionalgjtickly consult essential information
regarding a patient requiring medical care outgifidis or her country of origin, and
access to the electronic prescription, allowing aigmt to receive the medication
prescribed in his or her country of origin whiletgide the country and also medication
prescribed outside of his or her country of origifier returning to the same. This
possibility has existed between Denmark and Swéaleseveral years.

The following must be resolved in order for the €8S system to work properly:
identification needs of patients and professiondéa exchange standards, information security,
maintaining an index with countries that have infation about a specific patient, regulation
differences between the different member states, @énmark, Spain, the United Kingdom and
Sweden participate in epSOS, among others, and&wedgroject coordinator.

On the other hand, several Baltic countries aresatlly executing the Baltic eHealth project,
which aims to promote implementation of eHealthrunal zones of Denmark, Sweden, Norway,
Estonia and Lithuania by creating a transnatiorevork known as the Baltic Health Network.
This network was created following the interconimctiof national and regional networks already
existing in these countries. The network enablessborder service provision, fundamentally
telemedicine, with is of major interest due to thepulation’'s geographical dispersion. This
guarantees healthcare access throughout the ¢ettitory and helps to counteract depopulation
of rural areas.

C. Analysis and conclusions

1. Scenario

Three of the five countries studied have designedtmnwide eHealth strategy, while Belgium and
Spain have a different strategy in each region. Miest widespread solution architecture model
consists of the development and integration of stvepecific information systems in order to
share information contained in each of the samewdy¥er, the United Kingdom and some
autonomous communities of Spain have chosen to l@®eveingle systems. This decision

11
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determines project execution conditions: integrah@ecture implies the parallel development of
several specific systems, while the single systeaumes macroproject execution. In the United
Kingdom, the latter model came at the same timethas division of England into several
geographical areas in order to ensure that eattinecfame features a different private supplier for
project execution.

A wide range of planning models was used. Denmaokksvwith a short-term milestone
calendar, following cycles that never last any Emthan two or three years. Sweden uses a similar
medium-term method, with four- to five-year cyclagile initial planning in the United Kingdom
considered a milestone calendar with a nine-yedoaki This outlook has been extended to 13
years following several project execution delaysniwity of this plan currently depends on the
decision made by the new British government. Inigpeach region features its own planning
which is independent of the other regions. Thisl& the case in Belgium, which also lacks a
formally established milestone calendar.

There is also a wide array of coordination methdeject management in Denmark and
Sweden is centralized into a national organizasipecifically created for this purpose. The United
Kingdom assigned project management to differengioreal healthcare administrations,
subsequently adopting the Danish and Swedish mduelthen finally returning to the initial
model. As was the case with the project calendartiiuity of this model depends on the decision
made by the new government. National coordinatiospain conforms to the HCDSNS project,
which focuses on information shared between healéhcservices and communities, and
coordination of Spanish community participationtie European epSOS project. Belgium lacks
national coordination structure of any kind, limgithe role of federal organizations to drawing up
recommendations as to how standards should beextiopt

Lastly, all of the countries in the study partidgdin or have participated in international
collaboration projects. The most active countriee ®enmark and Sweden, which became
involved in the epSOS and Baltic eHealth programmesorder to respectively promote
interoperability in the European Union and in soBaltic countries. Spain and the United
Kingdom also participated in the epSOS project,levBielgium collaborated with the other two
countries between 2006 and 2008 in order to dewaoglectronic prescription system.

2. Results

Healthcare systems in the five countries studiédegeed several common characteristics: universal
coverage, a public financing model, similar healtkecexpenditure levels and decentralized healthcare
system administration, although the degree of desdération varies from country to country. Despite
these baseline similarities, the level of eHeakthretbpment reached in these five countries varies.
Summarizing these results into just one sentehemuid be stated that eHealth implementation is
highly advanced in the Nordic countries Denmark 8mgbden; is at an intermediate level in Spain
and in the United Kingdom; but is somewhat moreilogged in Belgium.

The development of eHealth in Denmark and Swedentygcally met most of the scope,
deadline and cost objectives established for ptejderimary and social care services have been
especially successful, while eHealth record impletagon in hospitals was somewhat less
successful, even though substantial headway has eele. Sweden also evidences early and
satisfactory implementation of telemedicine systemisch is assumed to be due to its population’s
geographical dispersion. Both countries currerdhttire enviable system integration and access to
shared information.

Spain evidences different levels of implementatiepending on system type: widespread in
the case of electronic primary care health recongven for hospitals, although this was excellent

12
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in terms of departmental solutions and digital rmallimaging and high in the case of electronic
prescriptions, only surpassed by the two Nordimtiees included in the current study.

The United Kingdom eHealth project has featuredtautding political and budget support,
but it seems that the results obtained were notouimitial expectations despite the success of
several systems implemented. Several problems bane up while these projects were being
managed, possibly due to the scope of the samethasé have led to several changes made in
terms of work and coordination methods.

Although eHealth is less widespread in Belgium, tioeintry has evidenced outstanding
initiative when it comes to training human resosrae this field of knowledge and implementing
systems most often used by physicians in theiydadlrk, such as medical order management and
access to diagnosis test and hospital releasetsepor

The following factors contributing to eHealth deyainent have been highlighted:

— The pursuit of added value for professionals ineortb better meet the challenges of
project execution and facilitate change management.

— Planning in order to gradually obtain tangible fessuogether with the execution of pilot
programmes, subsequent system consolidation andnsiqn, as well as proper
dissemination of results obtained. This planningusth not depend on political calendars
or new government administrations.

— National coordination, regional management andg@gation of all parties involved with
an eHealth strategy encompassed in the generahbaa system strategy and in line
with the national ICT strategy. Users must makeafsend take the time to communicate
their needs and improvement proposals. These shalsld specify common action
procedures and standards for use by all servicasthy, the different administrations
must share good practices and experiences relatsath success and failure.

- Telemedicine, as a way to facilitate patient actedwealthcare systems and increase the
tapping of resources.

— Citizen participation, ensuring clinical informatioconfidentiality in the current
geographical mobility framework and increasing aSECTs.

— Patient, clinical information and healthcare prefesal safety by implementing specific
procedures into eHealth systems and by formulatpegific legislation.

- International collaboration, which is becoming mare more necessary as patient and
healthcare professional mobility increases. Thiflaboration may lead to economic
benefits and to the creation of a specialized aateanetwork.

3. Some key aspects for eHealth planning projects

The following key aspects have been highlighted iwhé comes to planning eHealth
implementation:

— An eHealth strategy in line with the objectivegttd general healthcare strategy objectives
and with an innovative perspective, following prianalysis and improvement of the
processes involved.

— The meeting of common baseline requirements: hamjveftware and communications
infrastructure; a single patient, professional &e@lthcare center identification system;
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standardized medication and healthcare produclogaies; assignment of specialized ICT
personnel and clinical personnel dedication; sfetibn of the legal framework required.

— Establishment of an integral healthcare informasgstem stemming from the application
of ICTs for clinical information and clinical-adngtrative information in order to assist
healthcare system administration. The clinical @ysts fundamental for the provision of
medical care, but must be integrated with the @ikdadministrative system that controls
healthcare system organization and with the ecarimancial management system that
provides logistics required for clinical activity.

- Knowledge management based on the integral hegdtligBbrmation system, whose data
can be used for the purposes of epidemiology, relseteaching, planning, management
and quality control.

— Analysis of the initial scenario, which always fe&s several non-integrated and
heterogeneous systems based on different techasldgriorities must be established and
work must be started on an information system desido integrate these systems in order
to share existing data.

14
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Introduction

Healthcare authorities in the countries of WesEunope face pressure
exerted by citizens, patients, professionals ahdrgbublic and private
institutions. Circumstances such as populationnageémproved living
standards during the last years of the twentietituce and at the start of
the twenty-first century, patients becoming moraomous, healthcare
professional expectations, the economic crisisthedongoing upsurge
of new healthcare, communication and informatiarhm®logies invite
investment in the implementation of these techrielygseeking to
improve healthcare system equality, efficiency amqghlity. Other
countries face additional pressure, such as unegeaks, urban growth
and an epidemiological transition with special fiee$ (Fernandez and
Oviedo, 2010), as is the case in Latin America Hral Caribbean.
Information and communication technologies (ICTsjhe aalso
considered to be a useful tool in order to facesehesks. However,
the economic crisis and budget cuts stemming froensame mean
that a careful opportunity cost study for theseestments is more
necessary than ever, while the successful manageoferthese
projects is also more critical. Knowledge and cdesition of prior
experiences, the success and failures of othdteisfore paramount
in order to avoid making the same mistakes and dopia good
practices for healthcare ICT project strategy amadiagement.
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Some European countries and other countries sudBiaasda, Australia and the United
States started a discussi@bout their healthcare systems in the late nisetied considered the
healthcare ICT strategy to be an indispensableumsnt for sustainability of the same.

In contrast, this discussion led to plans for timplementation of ICTs in the healthcare
systems of the United Kingdom, Canada, Australéhthie Nordic countries. Enough time has gone
by to evaluate how successful these strategies aratdo analyse difficulties that came up during
project execution, in order for these experienocelet taken into consideration when planning the
future healthcare ICT strategy.

ICT development is highly uneven in Western Eur@ptealtty has been better implemented
in Nordic countries than throughout the rest of tomtinent. The United Kingdom and Spain
evidence important advances, but other countriegrare backlogged. In keeping with the same,
this study focuses on the status of eHealth in Bwkrand Sweden, as well as on countries that
have successfully implementetiealth; the United Kingdom, whostlealth strategy was part of
important changes made to the country’s healtheysem; Spain, a country with highly
decentralized healthcare planning and managementwell as important eHealth solution
implementation success stories; and Belgium, wisichore backlogged compared to the rest.

Among other circumstances, the eHealth strategyemtdp on each country’s social and
economic conditions, as well as population denfity example, countries with low population
density or communication difficulties tend to pramadelemedicine), income level, the healthcare
system’s model and organizational structure, threegs ICT strategy and of course on how much
priority public powers assign to the developmengidgalth.

This paper reviews the geographical, demographit governmental characteristics of
Belgium, Denmark, Spain, the United Kingdom and &sve their healthcare systems, their
eHealth strategies and results obtained to datbiefements made and difficulties faced are
analysed, detecting the strong and weak pointaci eountry’s eHealth strategy, concluding with
the main factors to be considered when planning il@plementation in healthcare systems. An
exhaustive review of specialized literature andesavreports published by the different countries
and international agencies has been made for tinpgope.

2 Ppresident's Advisory Commission on Consumer Rtite and Quality on the Health Care Industry (1898\dvisory Council on

Health Infostructure (1999). National Health Imfation Management Advisory Council (2001).
According to Fernandez and Oviedo (2010), thecephofeHealth is used to encompass the many possiblecagiplis of ICTs in
the field of healthcare systems.

3
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. Scenario

Five European Union member States evidencing diffedegrees of
eHealth project development have been selectedtHim study:

Belgium, Denmark, Spain, the United Kingdom and &sve In

addition, the outstanding scope of the United KomgdICT project
should be highlighted.

This section provides a general overview for eaththese
countries, as well as their healthcare systemsredegf coverage
and financing model, services portfolio, organizasl structure
and competency distribution, legislation, humaroueses, objectives
and measures.

A. Belgium

1. General overview

Belgium is located in the northwest region of thedpean continent.
It borders with the Netherlands to the north, witermany and
Luxembourg to the east, and with France to thelsand east.
Belgium is one of the founding members of the EaespEconomic
Community, forerunner to the present European Urdaod is home to
the headquarters of this organization’s main ingtins. These include
the European Commission, the European Union Cowmdl part of
the European Parliament, as well as other intaynatiorganisations
such as NATO.
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Belgium has three official languages: Dutch, whghpoken by 60% of the population, mainly
in the region of Flanders; French, spoken by netift of the population, especially in the region of
Wallonia in the south and in the region of Brussgdgital, and German, spoken by the remaining
population living in the east of the country, amkng to less than one percent of the country’s
population. This linguistic diversity regularly sga political and cultural conflicts, which are
evidenced in Belgium's complex government systeh aso in its healthcare system. Belgium is
presently a single federal state based on thredslegtablished by law as of 14 July 1993:

— The federal government with headquarters in Brgssel
— The three main regions: Flanders, Wallonia and &ssCapital.

— The three aforementioned linguistic communitiese tHemish, French and German-
speaking communities.

TABLE 1
BASIC DATA ABOUT BELGIUM

Population (inhabitants) 10 396 421
Surface area (km?) 30 528
Population density (inhabitants/km?) 340.6
Immigrant population (%) 8.5
Visitor arrivals (millions of visitors per year) 7.2
Nominal gross domestic product (US$ million) 471 765
Per capita income (US$/inhabitant) 45 378
Life expectancy (years) 79.5
Education index 0.974
Poverty index 12.2
Human development index 0.953

Source: Prepared by the authors on the basis of information from EUROSTAT (2010),
The World Factbook (2008), Human Development Report (2009), Tourism Highlights
(2009), and International Monetary Fund (2009).

Belgium features one of the highest population dgnstes in Europe. Areas with the
highest population density are around the Brusaeteserp-Ghent-Leuven agglomerates, a region
known as the Flemish Diamond, as well as other mapb urban centers (mainly Liege, Charleroi,
Bruges, Namur, Mons, Kortrijk and Hasselt). Theioagof the Ardennes features the lowest
population density in the country.

The population pyramid evidences a steadily fallargh rate up until the last five years, as
well as a certain balance between men and womenrtbees apart at the top due to the female
population’s higher life expectancy.
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FIGURE 1
BELGIAN POPULATION PYRAMID IN THOUSANDS - 2010
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Source: United Nations, World Population Prospects: The 2008 Revision, New York, 2008.

2. The Belgian healthcare system

2.1 Degree of coverage and financing model

The Belgian healthcare system features universaerege and is financed by means of
contributions from employers, employees and inddpat workers (the social security model).

This financing is complemented with part of theamewe stemming from the collection of value
added tax, with the copayment of some services ibyens and with voluntary insurance

premiums. When it comes to purchasing medicatiahlaealthcare products, patients are partially
reimbursed for contributions made at the time thase purchased, with a difference between
patients belonging to less-favoured collectives thiode who do not.

Most Belgian hospitals are privately owned and ueattwo major sources of financing:
assignment of a pre-established budget item, comgaiéed by a rate charged for social services.
There are also private insurance entities whose&kehahare is currently growing but remains
minoritary. According to data provided by the Ongation for Economic Co-operation and
Development (OECD), private insurance companiesigeal complementary and supplementary
coveragéfor 77.4% of the population in 2005, although tiseresponding costs only amounted to
5.6% of total healthcare expenditure.

Healthcare expenditure came to 10.2% of BelgiunéGn 2008, ahead of the EU-15 group
average (9.5%). Table 2 provides a breakdown af eotpenditure by financing agent:

TABLE 2
HEALTHCARE EXPENDITURE IN BELGIUM- 2008
Taxes 11.40% Rates 22.20%
Social Security 61.10% Private insurance 4.70%
Non-profit institutions 0.50%
Corporations 0.10%
PUBLIC TOTAL 72.50% PRIVATE TOTAL 27.50%

Source: Organisation for Economic Co-operation and Development (OECD).

4 The OECD classifies services offered by privatsuiance into three categoriemplementarywhich aim to cover the cost of
copayment patients are responsible frpplementarywhich provides additional coverage on top of tisigatory base; and
duplicative which provide medical care services already idetliin the obligatory basic coverage but offer &rowaiting times
compared to the public system.
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2.2 Services portfolio
The Belgian healthcare system offers patients piinaad specialised clinical services, hospital
care, pharmaceutical services, emergency care,tadgital care, mental health, healthcare
promotion and disease prevention, rehabilitatioomé care, palliative care, alternative or
complementary medicine and mother and child care.

Belgian citizens are completely free to choose sngmy care physician, specialised
physician and hospital center. However, the rolprohary care is encouraged as the patient’s first
point of contact with the healthcare service thtaug the care provision process. In keeping with
the same, rates corresponding to copayment tortzmded by patients are reduced in order to
encourage choice of a primary care physician, witba@ises patients to be referred to a different
specialty if necessary.

2.3 Organizational structure and competency distrib ution
Healthcare competencies and budget appropriatiendgstributed in two levels: regional and
federal. Promotion and prevention corresponds ® rigional level, with the exception of
preventive measures applied at a national levealtHeare policies and services therefore vary
from one community to another. Figure 2 providetealthcare competency distribution map
featuring the entities involved.

Appendix | includes Belgium’s main legislation grins of healthcare organization and financing.

2.4 Human resources
Healthcare workers include both salaried workers imdependent professionals, the latter being
physicians, pharmacists and physical therapisteir@alaries are based on charging service rates
in accordance with rates negotiated and agreetd dmational level. The number of professionals
doubled and in some professions even tripled dweldst decades of the twentieth century, partly
due to the absence of control measures based stingxmedical service demand, leading to the
introduction of anumerus claususystem in 2004. Table 3 indicates the number ofiggisionals in
2008, broken down by profession.

TABLE 1.

HEALTHCARE PROFESSIONALS IN BELGIUM- 2008
Profession Number
Physicians 31281
Odontologists 7 687
Pharmacists 12 811
Physical therapists 25 622
Nursing 64 756
Midwives 5592
TOTAL 147 749

Source: European Observatory on Health Systems and Policies,
Health Systems in Transition: Belgium (2010).

®  Authorizing referral to specialised levels is imas gatekeeping and the physician in chargeeoééime, generally a primary care

physician, is known as a gatekeeper.

20



CEPAL - Serie Politicas sociale$ 68 Application of information and communicati@thnologies for health systems in ...

FIGURE 2
HEALTHCARE COMPETENCY DISTRIBUTION IN BELGIUM
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2.5 Objectives and measures
Government healthcare objectives over recent decaidelisted as follows:

— Clearly determine competency distribution betwdendtate and regions.

— Guarantee system sustainability and curb healthaaeenditure by adopting a
prospective financial model based on the use ofgmhais Related Groups (DRGSs).
Financing can therefore be planned based on jedtifiospital activity, following both
quantitative and qualitative criteria such as theseesmix of each hospital and national
average lengths of stay classified by DRG instehéxalusively quantitative criteria,
such as the number of beds and daily activity rates

- Facilitate citizen access to healthcare by devabppi preferential reimbursement system,
applying exemptions based on fiscal and sociakmatand establishing a maximum
invoicing system in order to curb expenses stemrrmg copayment by the patient.

- Improve pharmaceutical management by promotinguise of generic pharmaceutical
specialties, developing a reference system foreprignd reimbursements, simplifying
reimbursement procedures and optimising the vadrimenaintenance process.

B. Denmark

1. General overview

Denmark is a state made up of three fully autonamieuwritories: Denmark, Greenland and the

Faroe Islands. With the exception of the latter tiependent territories, the Danish state is located
in the Nordic zone of the European continent andasle up of the Jutland peninsula and over 400
islands, 79 of which are inhabited. Denmark bora@ts Germany to the south and Sweden to the
east. This position has historically granted Derknstirategic control of access to the Baltic Sea. In
addition, the Oresund Bridge has joined the coutati$weden by highway and by rail since 1999.

The administrative organization in force at thedidivided Danish territory into 13 counties
and 271 municipalities between 1970 and 2006. 1842@he central government proposed an
administrative reform specifically designed to ioye how the healthcare system works by
reducing these constituencies. The reform was dass2005 and applied in 2006. Denmark has
had five regions and 98 municipalities since 1 3aayn2007.

TABLE 4
BASIC DATA ABOUT DENMARK

Population (inhabitants) 5534 738
Surface area (km?) 43 094
Population density (inhabitants/km?) 128.4
Immigrant population (%) 7.8
Nominal gross domestic product (US$ million) 313 825
Per capita income (US$/inhabitant) 56 701
Life expectancy (years) 78.2
Education index 0.993
Poverty index 7.7
Human development index 0.955

Source: Prepared by the authors on the basis of information from Statistics Denmark;
The World Factbook 2008, Human Development Report (2009), Tourism Highlights
(2009), and International Monetary Fund (2009).
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Denmark’s population density is slightly higher nhdhe European Union average. Areas
with the highest population density are mainly anicated in the coastal region of the Baltic Sea
and in the main cities belonging to the formertd@n counties.

FIGURE 3
DANISH POPULATION PYRAMID (IN THOUSANDS) — 2010
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Source: United Nations, World Population Prospects: The 2008 Revision, New York, 2008.

The population pyramid has evidenced a slightlyrelesing birth rate over the last 15 years,
as well as a certain balance between men and wtmtemoves apart at the top due to the female
population’s higher life expectancy.

2. The Danish healthcare system

2.1 Degree of coverage and financing model
The Danish healthcare system features universadrage, as well as both public financing from
taxes and private financing, which mainly stemsnfl@bpayment and voluntary insurance payment.
Most of the population has basic compulsory coweragd the private sector has a very small
market share. As of 2005, only 15.5% of the popmatvas covered by complementary and
supplementary private insurance, which accounted.i®% of total healthcare expenditure.

Healthcare expenditure came to 9.7% of the coumtBDP in 2008, slightly higher than the
EU-15 group average (9.5%). Table 5 shows ovexaieediture by financing agent in 2007:

TABLE 5
HEALTHCARE EXPENDITURE IN DENMARK — 2007

Taxes 84.50% Rates 13.80%
Private insurance 1.60%
Non-profit institutions 0.10%
PUBLIC TOTAL 84.50% PRIVATE TOTAL 15.50%

Source: Organisation for Economic Co-operation and Development (OECD).
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2.2  Services portfolio
The Danish healthcare system provides the counpgjsulation with primary and specialised
clinical services, hospital care, pharmaceuticalises, odontological care, mental health, senior
citizen care, health promotion and illness prewentirehabilitation services, palliative care,
alternative or complementary medicine, mother dntil care and home care.

Danish citizens are completely free to choose \kloapital center they wish to receive care
at, but there are limits when it comes to choositger a specialist physician or a primary care
physician (who also acts as a gatekeeper). Bothasfe are proposed by the healthcare service at
no cost for patients. However, patients may fresdlect another professional as long as they are
willing to pay the corresponding rate. 98% of tlpplation accepts professionals first proposed by
the healthcare service and customer satisfactitairlg high.

2.3 Organizational structure and competency distrib ution
Healthcare competencies and budget allocationiangbdited at three levels:

— National: establishment of national healthcare gyotibjectives, legislation formulation,
personnel regulation and control, coordination @bperation between healthcare agents
and institutions, and healthcare information mansagg.

— Community: care provision and health promotion. @&@s own and finance the vast
majority of hospital centers. Private hospitalscant for merely 1% of all hospital beds.

— Municipal: social service provision, such as sertitizen care, illness prevention and
healthcare promotion, social psychiatry and cateelated to acute pathologies.

Figure 4 features a healthcare competency disimitbmap showing the entities involved. With
regard to budget, it is noteworthy to mention thatprocess includes direct negotiation with haspit
center management teams with a view to prospesaurce allotment based on DRG use.

Appendix | includes the main Danish legislationtérms of organization and healthcare
financing.

2.4 Human resources

Danish healthcare professionals are independerfegsionals. Primary care services feature
autonomous workers who work in close coordinatiath wublic employees from municipalities in
order to integrate social services provided byldtter. Professionals are paid fixed wages, with th
exception of physicians, whose wages are made up tked monthly salary comprised of
approximately 30% emoluments and service charg&swlise, there are private specialists with a
license granted by counties, whose wages integsédiyn from service charges. The main problem
for Danish healthcare institutions is a growingicéebf nursing professionals due to low salaries,
heavy workload and working conditions associatethéoposition. Table 6 indicates the number of
healthcare professionals as of 2003, classifiedrbfession.

TABLE 6
HEALTHCARE PROFESSIONALS IN DENMARK — 2003

Profession Number
Physicians 16 602
Odontologists 5272
Pharmacists 3574
Nursing 59 055
Midwives 1463
Physical therapists 7 580
TOTAL 93 546

Source: European Observatory on Health Systems and Policies, Health
Systems in Transition: Denmark (2007).
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FIGURE 4
HEALTHCARE COMPETENCY DISTRIBUTION IN DENMARK
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Source: Source: European Observatory on Health Systems and Policies, Health Systems in Transition: Denmark (2007).

2.5 Objectives and measures
Government healthcare objectives in recent yeardisied as follows:

Increased productivity and care quality. Care opicuch as day hospitalization and
outpatient services are being promoted and thiease has led to less hospital beds in
the system.

Establishment of maximum response time guarantehamsms.
Reduction of waiting lists corresponding to nontaquathologies.
Implementation of free choice for hospital treatinen

Promotion of management contracts based on thaitlefi and the degree of objectives
met, based on care activity according to DRG.

Development and measurement of quality controlcairs.

Structural primary care service reform in ordemirease private sector participation.
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C. Spain

1. General overview

Spain is a state located in the southwest regidheoEuropean continent and is largely made up of
the lberian Peninsula, the Balearic Islands, theaBalslands and the autonomous cities of Ceuta
and Melilla. The peninsular territory borders wihance to the north, Morocco to the south and
Portugal to the west. This position has historicghlanted Spain strategic control of access to the

Mediterranean Sea.

Since Spain’s return to democracy in the late #s,country’s administrative organisation
divides Spanish territory into 17 autonomous comities) two autonomous cities and 8,114
municipalities. A decentralisation model has beeaintained ever since, assuming the progressive
transfer of central government competencies toremtmus governments (as is the case with the

healthcare system) and to local administrations.

TABLE 7

BASIC DATA ABOUT SPAIN

Population (inhabitants)

Surface area (km?)

Population density (inhabitants/km?)
Immigrant population (%)

Visitor arrivals (millions of visitors per year)
Nominal gross domestic product (US$ million)
Per capita income (US$/inhabitant)

Life expectancy (years)

Education index

Poverty index

Human development index

45 989 016

504 782
91.1

10.7

61.6
1424 687
30 979
80.7
0.975
12.4
0.955

Source: Prepared by the authors on the basis of official information of the National
Statistical Office of Spain (2010), The World Factbook (2008), Human Development Report

(2009), Tourism Highlights (2008), and International Monetary Fund (2009).

Spain’s population density is below the Europeanobraverage. Areas with the highest
population density are mainly concentrated in thpital city Madrid and in the coastal region, as

well as in the country’s main inland cities.

FIGURE 5

SPANISH POPULATION PYRAMID (IN THOUSANDS) — 2010
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Source: United Nations, World Population Prospects: The 2008 Revision, New York, 2008.
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The population pyramid evidences progressive paiomageing, although the birth rate has
been increasing slightly over the last 10 yearss T fundamentally due to a massive influx of
immigrants, which currently account for more th&@d4lof the country’s population. There is also a
certain balance between men and women, which maypest at the top due to the female
population’s longer life expectancy.

2. Spain’s healthcare system

2.1 Degree of coverage and financing model
Spain’s National Healthcare System (SNS) featunagetsal coverage and is financed by means of
public funds stemming from tax collection, compleeel by copayment of medication and
healthcare products by patients. Although thereals@ private insurance and healthcare centenrs, car
iIs mostly provided through the public network ahdréfore the system is defined as an integral and
public healthcare service. As of 2005, 10.3% ofgbpulation was covered by a duplicative private
insurance policy, the cost of which amounted t84%6dE overall healthcare expenditure.

Healthcare expenditure came to 9% of the coun®Bd in 2008, below the EU-15 group
average (9.5%). Table 8 shows overall expendityrgnlancing agent:

TABLE 8
HEALTHCARE EXPENDITURE IN SPAIN — 2008
Taxes 67.70% Rates and copayment 20.70%
Social security 4.80% Private insurance 5.60%
Non-profit institutions 0.70%
Corporations 0.50%
PUBLIC TOTAL 72.50% PRIVATE TOTAL 27.50%

Source: Organisation for Economic Co-operation and Development (OECD).

Approximately 45% of the SNS budget correspondsmployee salaries, 21% to medication
and healthcare products, 17.5% to intermediatewrop8on expenses and 11.3% to private sector
purchases.

2.2 Services portfolio
The NHS services portfolio features:

— Patient assistance: primary care, specialised(baspitals) and urgent care.
— Pharmaceutical, ortho/prosthetic, dietary/nutriéilband transport services.

— Public healthcare services: epidemiological sulxede and information, health and
illness prevention campaigns, environmental hegitlomotion, nutritional safety,
healthcare risk control and surveillance relatedrimational passenger and merchandise
transport, as well as labour health protection.

The public medical care network features 10,202allgeublic medical centers, 2,916
healthcare centers and 300 hospitals. The SNSsoffatients to choose freely and citizens are
entitled to select a primary care physician (whspalcts as gatekeeper) and even in some cases a
specialist and hospital center, but this choiceighly limited by geographic criteria. There has
been a substantial increase in hospital day catespecialized outpatient care in order to improve
SNS efficiency. The autonomous communities haveld@ed their own legal framework in order
to guarantee maximum public healthcare serviceoresptimes
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All medical care services are free of charge at ¢hee center, with the exception of
pharmacy offices, for which the patient is respblesfor copaying 40% of the price of medication
and products dispensed. This copayment can be eddoic eliminated depending on the social
collective the patient belongs to or the naturdnisfor her treatment, as is the case with citizens
over the age of 65, who are exempted from the same

2.3 Organizational structure and competency distrib ution

Several structural reforms aiming to increase heale coverage, reform and unite the public
medical care network, establish new models and ganent and financing, and provide a
transition to a financial system based on socialisy and another based on taxes were executed
between the 1980s and the 1990s. All of this ledsystem decentralisation by means of the
progressive transfer of competencies to the automsmommunities, which are currently in charge
of providing medical care and promoting healthytstg in the 1980s and finishing in 2002. By
means of the Ministry of Health and Social Polittye central government formulates legislation
and coordinates cooperation between the differestitutions and SNS agents, pharmaceutical
policy and others.

Figure 6 provides a healthcare competency disiohuhap detailing the entities involved.

FIGURE 6
HEALTHCARE COMPETENCY DISTRIBUTION IN SPAIN
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Central Government
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- Research

LOCAL LEVEL

Provinces and municipalities
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Source: European Observatory on Health Systems and Policies, Health Systems in Transition: Spain, 2010.
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Appendix | includes Spain’s main legislation witegard to healthcare organisation and
financing.

2.4 Human resources

SNS healthcare professionals are public employEesir wages are basically made up of fixed
monthly salary. Primary care professional salarnekide a catchment bonus, which is to say a bonus
calculated according to the number of patientssteged and their demographic characteristics; and a
geographical dispersion bonus that considers egidt population density. Both primary and
specialised care physicians are paid a salary basssciated to their professional development.
Finally, another salary bonus is productivity assted to the meeting of objectives, although the
amount of this bonus is very small compared tadise of the salary breakdown. Table 9 indicates the
number of healthcare professionals in 2008, ciaskify profession.

TABLE 9
HEALTHCARE PROFESSIONALS IN SPAIN — 2008
Profession Number
Physicians 130 962
Nursing 195 483
Pharmacists 42 310
Odontologists 24 696
TOTAL 393 451

Source: Informe anual del sistema nacional de salud 2008 and Ministry of
Health and Social Policy (2010)

2.5 Objectives and measures
The SNS has reported good results in recent yaangflected by different population health status
indicators; coverage, access and equality parameteedical care quality and safety; patient
satisfaction levels and citizen appreciation of $lgetem. These results are to be appraised taking
into consideration that the same have been achiedel® keeping the healthcare expenditure
index relatively low compared to other Europeanddninember States.

Government healthcare challenges for the comingsye® listed as follows:

- Consistency of employee and supplier objectives wgtiality and system efficiency
objectives.

— Transition from a model based on providing caredtute illnesses to a model based on
managing chronic processes, including mental health

— Establishment of a healthcare model centred orpigtand based on the public provision
of services by a group of professional public emeés.

— Application of a cultural change establishing ir=ed productivity and specialised
infrastructure, reduced waiting lists for outpatieare and diagnostic tests in line with
patient expectations as the main objectives.

- Increased integration between healthcare levelbaring primary care physicians’
problem-solving capacities by reinforcing theireas those responsible for managing
patients’ clinical episodes.

- Adaptation to the ageing of SNS professional digfpromoting healthcare education and
implementing a more flexible salary model that algahealthcare activity performance
efficiency and quality.
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D. The United Kingdom

1. General overview

The United Kingdom is a state located in the nods$iwzone of the European continent and is made
up of the island of Great Britain, northeast Irelaand small surrounding islands. It borders with
the Atlantic Ocean to the north and west, with Emglish Channel to the south, and with the Irish
Sea and Republic of Ireland to the west. It wasohisally the first industrialised country in the
world and the leading world power during the nieeth century and early twentieth century, a
position lost due to the aftermath of two world svand decline of the British Empire, as well as
progress made by the United States of America. Mewedhe United Kingdom currently retains
substantial economic, cultural, military and pckti influence. The UK is member of the European
Union, G8, NATO and the Commonwealth of Nations halills one of five permanent positions on
the United Nations Security Council with votinghitg. The UK is also a nuclear power.

Administratively, the United Kingdom is a unitariate made up of four countries: Scotland,
Wales, England and Northern Ireland. All of these governed by means of a parliamentary system
whose government headquarters is located in Londos, capital city, although the UK is
substantially decentralised, articulated by meahsthoee national administrations located in
Edinburgh, Cardiff and Belfast, the respective dities of Scotland, Wales and Northern Ireland.
In addition to the British Isles, fourteen overseasitories belong to the former British Empiredan
make up the Commonwealth, whose Head of State isitimarch of the United Kingdom.

TABLE 10
BASIC DATA FOR THE UNITED KINGDOM
Population (inhabitants) 62 041 708
Surface area (km?) 244 820
Population density (inhabitants/km?) 253.4
Immigrant population (%) 9.7
Visitor arrivals (millions of visitors per year) 36.0
Nominal gross domestic product (US$ million) 2 222 629
Per capita income (US$/inhabitant) 35 825
Life expectancy (years) 79.3
Education index 0.957
Poverty index 14.6
Human development index 0.947

Source: Prepared by the authors on the basis of EUROSTAT (2010), The World Factbook (2008), Human
Development Report (2009), Tourism Highlights (2009), and International Monetary Fund (2009).

The United Kingdom’s population density is muchhdgthan the European Union average.
Areas with the highest population density are nyagdncentrated in urban zones throughout the
south of the island of Great Britain. 80% of thepplation lives in British territory.
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FIGURE 7
THE UNITED KINGDOM POPULATION PYRAMID (IN THOUSANDS ) — 2010
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Source: United Nations, World Population Prospects: The 2008 Revision, New York, 2008.

The population pyramid evidences a steadily fallairgh rate up until the last five years, as
well as a certain balance between men and womenrtbees apart at the top due to the female
population’s longer life expectancy.

2. The United Kingdom’s healthcare system

2.1 Degree of coverage and financing model
The National Health Service (NHS) is really a sétfour independent healthcare systems
corresponding to the four countries that make @pUhited Kingdom: NHS England (commonly
known as NHS), NHS Scotland, NHS Wales and NHS iNwrt Ireland. All of these are publicly
financed and provide universal coverage for alltebhiKingdom citizens. This study focuses on
NHS England, hereinafter NHS.

The NHS is financed by means of revenue proceddimg tax collection and constitutes the
largest Department of Health budget item. Emplaadaries account for approximately 60% of the
NHS budget, while medication and healthcare pradutdke up another 20% and the remaining
20% corresponds to investment in infrastructure sardices. The latter has increased over the last
decade due to the modernisation programme undaertakéhe central government.

Private sector participation is limited, with 11.186 the population benefiting from
duplicative private insurance coverage in 2005hwitsts amounting to 1.2% of overall healthcare
expenditure.

Healthcare expenditure amounted to 8.7% of the UKP@ 2008, below the EU-15 group
average (9.5%). Table 11 shows overall expendhyrénancing agent:

TABLE 11
HEALTHCARE EXPENDITURE IN THE UNITED KINGDOM - 2008
Taxes 82.60% Rates 11.10%
Private insurance 1.20%
Non-profit institutions 4.00%
Others 1.10%
PUBLIC TOTAL 82.60% PRIVATE TOTAL 17.40%

Source: Organisation for Economic Co-operation and Development (OECD).
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2.2  Services portfolio
The NHS services portfolio features primary caresgdital care, care of chronic patients,
ophthalmology and odontology. Patients are comiyldtee to choose their specialist physician
and hospital center, but have limited options whemmes to selecting a primary care physician,
who must also be accepted by patients as a gatkeep

NHS services are free of charge for patients atcre center, with the exception of rates
associated to ophthalmological tests, odontologazak, prescribed medication and healthcare
products, and some personal hygiene articles. Sowial collectives are exempt from paying these
rates. The private sector attends 8% of the popualaivhich generally hires this type of insurance
as a complement to NHS services. The NHS hiredraksabcontractors in the 2000s in an attempt
to increase its capacity in the healthcare sebtdrthis measure led to widespread public rejection

2.3 Organisational structure and competency distrib ution
Healthcare competencies are distributed throughatibnal, regional and local levels:

« The United Kingdom central government controls ¢S by means of the Department
of Health, an entity that assumes the correspongiigical responsibility and keeps
Parliament informed regarding the functioning af dame.

« NHS administration is delegated to a set of 10t&gia Health Authorities (SHAS), who
control care provision in their geographic zonespeeially primary care. These SHAs
practically coincide with England’s nine adminisiva regions, with the exception of the
southeast region (the most populated region), wisiclivided into two.

Each SHA features different units for the provisadiocal services:

Foundations for hospital administration and spégiatenters that manage
approximately 1,600 NHS hospitals. One foundatienegally controls between two
and eight hospitals.

— Primary Care Units, which are responsible for basie and public healthcare. The
number of primary care units dipped from 303 to 1%2006, in order to integrate
services and cut costs. It is estimated that the#s control 80% of the total NHS
budget and feature nearly 30,000 physicians arm@D0&dontologists.

Basic healthcare and social services units.

Mental health units.

Transport services.
Figure 8 shows a healthcare competency distributiap for the aforementioned entities.

Appendix | includes the United Kingdom’s main ldgt®n and political measures with
regard to healthcare organization and financing.

2.4 Human resources
NHS healthcare professionals have different workiogditions: the large majority of hospital
workers are public employees, while the primaryecstaff is mainly made up of independent
professionals who are free to exercise private oatgiractice. In the event that primary attention
needs to be reinforced, the NHS is entitled togamsgs own employees in order to complement its
staff of self-employed professionals.
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FIGURE 8
HEALTHCARE COMPETENCY DISTRIBUTION IN THE UNITED KI NGDOM
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Source: Prepared by the authors on the basis of information from the National Health Service (NHS).

NHS staff has been increasing every year since ¥@%h the Labour Party was voted in.
The NHS employed a total 1.43 million workers ir02Gand is currently ranked as one of the five
largest labour groups in the world, after the CesmArmy and India Rail, competing for third place
with the US supermarket chain Wal-Mart and the U d@tment of Defense. Table 12 shows the
number of UK healthcare professionals in 2009 sifeesl by profession.

2.5 Objectives and measures

Important reforms have been undertaken over the¢ B years, started by conservative
governments and continued by labour governmentsiagiement processes were modernised in the
eighties in order to facilitate increased involvernef clinics, and the so-called “internal market”
was established, making SHAs entities that hireens@rvices as opposed to managing the same,
encouraging competition between healthcare unitdnbiypducing a substantial variable bonus
depending on performance, which has been subjextticism because it could have compromised
care quality.
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TABLE.12
HEALTHCARE PROFESSIONALS IN THE UNITED KINGDOM — 20 09

Profession Number

Physicians 140 897
Nursing 417 164
Qualified scientific and therapeutic personnel 149 596
Transport 17 922
Clinical support personnel 377 617
NHS infrastructure support 236 103
Practicum students 92 333
Others 364
TOTAL 1431 996

Source: Prepared by the authors on the basis of data from The NHS Information Centre.

The labour party opposition reported what it coased to be privatisation of the NHS and
started an ambitious modernisation plan after cgmimo power. However, measures that
strengthened the model previously established éyctmservatives were applied during the labour
party’s second term. Possible causes behind tlaisgehin direction are the need to curb increasing
healthcare expenditure, the attempt to increaserpgat freedom of choice and progressive ageing
of the population.

The main reforms instituted by the labour partyude service standardisation, tight budget
control, reintroduction of the “internal marketlpsing surplus facilities and more thorough efforts
made by management and direction teams. Other memagacused on modernising clinics’
professional development plans, but these weretegjeby different professional associations such
as the British Medical Association.

One of the most ambitious initiatives undertakenthg labour government is the NHS
National Programme for IT (NPfIT), developed in erdo implement eHealth in the NHS. This
project, which has been called the largest civil' Igroject in the world, will be explained in
greater detail in upcoming sections.

Lastly, it is noteworthy to mention that all of #eereforms have only been implemented for
NHS England, which has contributed to exacerbadifferences between this system and the
National Health Services of the other three coestthat make up the United Kingdom.

E. Sweden

1. General overview

Sweden is a state located in the Nordic zone ofEilm®pean continent and makes up part of the
Scandinavian Peninsula. It borders with Norwayhe horth, with Finland to the east and with
Denmark to the east. Sweden has been connectadhydy and by rail to Denmark since 1999 by
means of the Oresund Bridge.

Sweden has long been an exporter of iron, copper lamber. Communications and
transportation progress has led to large-scale ogaibn of these natural resources and
development of a powerful manufacturing industrgtiNe conservation, environmental protection
and energy efficiency are some of the population&gn concerns. Together with the absence of
fossil fuels such as oil and coal, these make tweldpment of clean and renewable energy
sources one of the national policy priorities. 38%all energy consumed in Sweden came from
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clean and renewable energy sources in 2005 angbtlernment plans to bring this total up to 49%
by 2020.

Sweden’s current administrative organisation digittee country’s territory into 21 counties
and 290 municipalities. The parish is another beibw the local level, which was inherited from
the ancient division established by the Churchwé&n. Other historical divisions which lack any
administrative value but which are very importaioifi a cultural perspective are also used, such as
the 25 provinces or the country’s three large nmeglioThe central government is currently
considering the possibility of undertaking an adstinative reform similar to the Danish reform in
order to reduce the 21 provinces to only 8, follagvthe National Areas system applied by the
European Union for statistical exploitation purpgé this initiative is successful, the same could
come into force by approximately 2015.

TABLE 13
BASIC DATA ABOUT SWEDEN
Population (inhabitants) 9 354 462
Surface area (km?) 449 964
Population density (inhabitants/km?) 20.8
Immigrant population (%) 12.3
Visitor arrivals (millions of visitors per year) 5.2
Nominal gross domestic product (US$ million) 443 718
Per capita income (US$/inhabitant) 47 434
Life expectancy (years) 80.8
Education index 0.974
Poverty index 6.0
Human development index 0.963

Source: Prepared by the authors on the basis of information of Statistics Sweden, The World
Factbook (2008), Human Development Report (2009), Tourism Highlights (2009), and International
Monetary Fund (2009).

Sweden’s population density is one of the lowesthim European Union, with 84% of the
country’s inhabitants in urban areas and espediallige country’s meridional zone.

FIGURE 9
SWEDISH POPULATION PYRAMID (IN THOUSANDS) — 2010
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Source: United Nations, World Population Prospects: The 2008 Revision, New York, 2008.
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The population pyramid evidences a steep birth deterease 15 years ago, followed by a
steady increase. The balance between men and wolearly breaks up at the top, due to the
female population’s longer life expectancy.

2. The Swedish healthcare system

2.1 Degree of coverage and the financing model
The Swedish healthcare system provides universe¢rage and is financed by public funds
stemming from tax collection. Voluntary insurancemiums can be hired in order to provide
supplementary coverage beyond the limits requisethl, but use of the same is very uncommon
(2.3% of the population in 2005, or 0.2% of totaleslish healthcare expenditure) and is generally
limited to companies wishing to avoid expendituaesed by long employee absences.

Healthcare expenditure amounted to 9.4% of the ttgsnGDP in 2008, slightly below the
EU-15 group average (9.5%). Table 14 indicated eotpenditure by financing agent:

TABLE 14
HEALTHCARE EXPENDITURE IN SWEDEN — 2008
Taxes 81.90% Rates 15.60%
Private insurance 0.20%
Non-profit institutions 0.20%
Corporations 2.10%
PUBLIC TOTAL 81.90% PRIVATE TOTAL 18.10%

Source: Organisation for Economic Co-operation and Development (OECD).

Healthcare expenditure has increased relativelg litver the last two decades (from 8.2% of
Sweden’s GDP in 1990 to 9.4% in 2008), due to egpaontainment established in the 1990s as a
result of the economic recession. Although couniige an overall budget, many have delegated
financial management to healthcare districts angrapmately half of these eventually
subcontracted integral management of medical cgngeformula forbidden by the “Stop” Law
passed in 2000.

2.2 Services portfolio
The Swedish healthcare system offers citizens pyingend specialised clinical care services,
hospital care, pharmaceutical services, odontodbg@are, mental health care, rehabilitation
assistance, palliative care and care for the chadigiill, public healthcare promotion, alternative
medicine treatment, mother and child care and foarepecific collectives.

The Swedish healthcare system is based on proviisg healthcare through primary care
centers; outpatient services for hospitals thae dar more patients than healthcare centers; and
private medical centers that have signed an agmtewith the county. In addition, patients are
completely free to choose a primary care physicaspecialist physician or a hospital center, and
are not required to meet any gatekeeping criteria.

2.3 Organisational structure and competency distrib ution
Healthcare competencies and budget allocationianebadited throughout three levels:

- National: the Ministry of Health and Social Affaisresponsible of guaranteeing proper
functioning of the healthcare system and is suggobly several public institutions such
as the National Healthcare and Welfare Committee, main state consultancy and
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supervision agency, or the National Social Secutigmmittee, which seeks to ensure
service provision uniformity and quality.

— Community: provision of healthcare and health prbamo Counties are in turn divided
into healthcare districts, each of which has a talpnd several primary care centers.
Likewise, the 21 counties are grouped into 6 health regions in order to facilitate
intercommunity cooperation.

— Municipal: provision of social services, includiobild care, school health, senior citizen

care or care for persons with a high degree of m#gecy, long-term care of psychiatric
patients, home care and adult day care centers.

Figure 10 provides a healthcare competency digtdbumap featuring the entities involved.

FIGURE 10
HEALTHCARE COMPETENCY DISTRIBUTION IN SWEDEN
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Source: European Observatory on Health Systems and Policies, Health Systems In Transition: Sweden (2005).

Appendix | includes Sweden’s main legislation witgard to healthcare organisation and
financing.

2.4  Human resources
Most Swedish healthcare professionals are publipl@mees. Wages for physicians who work at
public medical centers are made up of a fixed mgrgalary and service rates charged. Wages for
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some private professionals such as odontologistsalculated similarly and these are reimbursed by
the National Social Security Committee. The numiloér healthcare professionals increased
substantially in the 1970s and 1980s, but the nummbphysicians is still below the European Union
average and geographical dispersion of the rumallption must also be taken into account, which
requires a percentage of these physicians to rasideeas with very few inhabitants. As for nursing
personnel, the country has a relatively high nundfgsrofessionals but there is a deficit of highly
qualified nurses. Table 15 indicates the numb@rafiessionals in 2002, classified by profession.

TABLE 15
HEALTHCARE PROFESSIONALS IN SWEDEN - 2002
Profession Number
Physicians 26 873
Nursing 90 758
Midwives 6 247
Odontologists 7270
Dental hygienists 2770
TOTAL 133918

Source: European Observatory on Health Systems and Policies, Health
Systems in Transition: Sweden (2005)

2.5 Objectives and measures
Sweden has introduced important structural reformgecent years, especially in the 1990s.
Results of the same have been the progressivefaramiscompetencies to local government and
service providers, the establishment of new orgaigisal and management systems, relatively
successful expense containment (from 8.2% of thmtcg's GDP in 1990 to 9.4% in 2008) and
increased productivity for regional healthcare ey,
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ll. eHealth implementation

This section focuses on eHealth projects executethé different
healthcare systems presented in the last sectiomcasing strategies,
current execution status and results to date. Iditiad, several
international collaboration projects are brieflysdebed.

A. Belgium

The first Belgian eHealth projects started in thiegie sector in 1988
and were designed to simplify and increase thecieffcy of
administrative processes. ICTs were subsequenglly as a chance to
improve healthcare service quality, considering themographic
changes foreseen in Europe, especially populatgming. The first
ICT performances in the public healthcare sectos gtarted in 1997.

The main objectives of the Belgian strategy focusedthe
quality of information systems, process efficienayteroperability,
standard implementation, patient mobility and tltadfety of both
patients and information regarding the same. Theafsstandards is
especially important since each region is respémditr healthcare
service provision and executing different ICT poige leading to
differences between regions. In turn, these diffees are evidenced
by the existence of several information systems #ral Belgian
eHealth model is therefore based on access todsirdoemation.
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The existing systems enable access to and consalttthe following clinical information:
— Laboratory test results.

— Test image diagnosis reports. This functionalityeglanot include access to images,
although most centers have digital medical imagiygjems.

— Medication plans taken from invoicing data.
- InterConsultation reports.

- Hospital release reports.

— Previous on-line appointments.

- Vaccination records.

— Home care monitoring.

A first e-prescription project was unsuccessfuliynpleted between 2002 and 2003, with the
causes for failure attributed to market immatuaibyd the fact that not all parties participatedhia t
project. A new project calledPrescript was executed between 2006 and 2008, opadd# two
complementary servicesPrescribe, for the prescription of treatment in cadance with a
medication database designed to assist the présariprocess; andTranscript for dispensing
prescriptions at pharmacy offices. This project weagcuted in collaboration with Ireland and
Poland, within the framework of the European Uré®&EN Programmé.

Other systems are currently in a development phgklighting the following:
— The HEPI-GO patient identification system.

— Interconsultation requests.

- Medical orders.

— Clinical test management.

- Mobile access to eHealth record.

Coordination between the different regions is basethe execution of several projects that
solve needs common to all of these regions, emabtiplementation of eHealth at a national level.
The Ministry of Social Affairs, Public Health anidet Environment, the Ministry of the Interior and
the Federal Public Service for Health and the Fadd&ublic Service of Information and
Communication Technologies, among other entitiedlalborate in the management and
coordination of these core projecthe following projects have been highlighted:

e Creation of a catalogue for the different existiablealth record systems and the
summarised electronic health record, Sumehr (SupnEidR).

« Implementation of a technological infrastructuraridation with the creation of two large
national networks:

— BeHealth, created in 2007, for safe access to rdifteclinical information systems
based on user professional profiles.

— Carenet, created in 2004, for sharing invoicingadag¢tween financing agents and
hospitals, pharmacies and other healthcare inistitsit

eTEN (e Trans-European Networks) is a programrompted by the European Union in order to deplapdrEuropean e-services
of public interest, allowing citizens to reap theximum benefits of Information Society advantagése development of eHealth is
one of the eTEN action lines.
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« Adoption of interoperability standards:

— Technology: there is no generally accepted standaddmostly de facto standards are
currently being used. The Belgian federal goverrtnh@s promoted the development
of Kmehr (Kind Messages for the Electronic HealtecRecord) based on HL7 for
access to the shared electronic health record.

— Semantics: multiple encoding systems are used tiiming information (CIE-9 for
hospitals, CIE-10 for primary care, LOINC for labtories, etc.). Kmehr extensions
have been developed in some cases in order todarasdmpatibility with these
semantic standards.

« Introduction of the electronic identity documeedD, and the electronic health insurance
card, SIS.

« Formulation of a healthcare professionals registry.

e Creation of a legal framework for patient right@tal protection and certification of
software related to the electronic health record.

e Application of an ICT education plan at severaklsy

— Teachers: all faculties of medicine in Belgium offgptional medical information
technology courses. In addition, clinical infornaaitispecialist certification started in
2000 and every hospital is now required to emploleast one clinical information
specialist. Attempts have been made to include aa required subject matter for
educating primary care physicians, but this propbaa been rejected by the leading
professional associations.

— Professionals: specific training with regard to altte record system handling and
general ICT training for administrative and suppatsonnel.

The eHealth-platform was created in 2008 in ordegricourage safe interchange of clinical
information in Belgian national territory. The eHtbgplatform features infrastructure and a series
of its own services for this purpose, which enaueess to several systems:

— Clinical: prescriptions and a medication database.
— Records: cancer, hip and knee prostheses, artlmiégiously expressed wishes.

— Administrative: services catalogue and hospitateerates, care accreditation, invoicing
data, reimbursement processing, organ donation, etc

Use of these services is optional in the case@bns, since these are competent healthcare
entities. In keeping with the same, eHealth-platfgorinciples include compatibility with the
specific projects corresponding to different region

B. Denmark

The first eHealth projects in Denmark started ia kdte 80s, with several local actions designed to
interchange clinical data in electronic form. Ongstanding action connected 11 medical centers to
10 pharmacy offices. A short time later, the fitsee projects with a regional scope were exedated
1992, followed by the creation of a MedCom collatioe working group featuring the participation
of healthcare institutions and several private oiggions associated to the healthcare sector.
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MedCom is funded by the Ministry of Health and Rmetion, the Ministry of Social Welfare,
the Danish National Board of Health, the DanishrRiz&eutical Association, as well as regional
and municipal budgets. Ever since it was foundsid,group has promoted and is managing several
pluriannual programmes, also called MedCom, foriiti@ementation of eHealth.

1. MedCom 1 (1994-1996)

The first MedCom was executed in order to develog test Electroniddocument Interchange
(EDI), a set of communication standards for thericttange of clinical information in electronic
form between hospital and primary care professoath national level. MedCom 1 was executed
in three phases:

— 1994: definition of system specifications and theassary information standards.

— 1995: development and testing of 29 informatioriesyis, with 25 pilot projects implemented
in different regions throughout the country. Thediional scope of the project focused on the
most commonly used information: clinical analysisicrobiological and biochemical test
results and requests, as well as digital radiodbgimaging; medication prescription;
management of hospital appointments for patierfésresl from primary care; clinical reports
and hospital release reports. These systems wargnissioned independently without
establishing communication of any kind betweenrdifferent implementation points and up to
24 different providers participated in the samép&3 which were Danish.

— 1996: interconnection and data interchange betwdtarent implementation points.

Results generally met initial estimates: 81% of filmectional scope predicted was covered
(92% for hospitals, 74% for primary care); execattone came to only two months, finishing in
February 1997 with the implementation of EDI vensi®.0, which introduced corrections and
improvements defined based on pilot project develeqt. The final cost was less than the initial
budget of 15 million Danish kroners (a little ov&million euros), with almost 800,000 kroners
remaining.

2. MedCom 2 (1997-1999)
MedCom 2 objectives are listed as follows:

— Development of EDI standards for the interchangeliofcal information between different
hospital centers and local authorities. Local aitihe are responsible for providing social
assistance services.

— Communication improvement and expansion of comnatioics between hospital care,
primary and pharmaceutical professionals.

— Execution of Internet-based telemedicine, odontplgd communications pilot projects.

Once again, results obtained were satisfactorythByend of the project, daily network users
included all hospitals, pharmacies and laboratprées well as two-thirds of the primary care
physicians and 16 local authorities. A few montafobe the end of 1999, 103 of the 173 scheduled
implementations had been completed and 44% oh#dlination was shared through the network
compared to the target of 68%. At the end of thejgat, this scope had increased to 193
implementations and approximately half a milliorotkers were left of the initial budget set at
almost 30 million kroners (a little over four midh euros).
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3. MedCom 3 (2000-2001)

Following the success of the first two EDI prograesnthe central government and regional
authorities agreed to assign the MedCom group paraanent basis in order to “contribute to the
development, testing, dissemination and qualityui@sge of electronic communication and
information in the healthcare sector with a vievstipporting good patient progression”.

MedCom 3 was executed within this framework in orieconsolidate and expand actions
completed during the two previous MedComs, in additto starting several international
collaboration lines, especially with Sweden, whekkealth strategy was quite similar to the Danish
strategy.

4. MedCom 4 (2002-2005)

Projects corresponding to the four-year programneel®m 4, the longest MedCom executed to
date, are grouped into four general action lines:

— The Mini-IRSK Project: the first MedComs establidhelose communication between
hospitals, primary care centers and local socialicss, but the degree of communication
between hospitals was still minimal. The objectofeMini-IRSK was to empower this
communication by developing more efficient proceduor interchanging the most frequently
required information: clinical reports and releasports, patient referral between hospitals,
interconsultation and biochemical test results.

— The SUP Project: this project was promoted in otdl@stablish a summarised clinical patient
record standard in order to ensure that each hbggitild share information in a standard
format and thus facilitate Mini-IRSK development.

— Connection of all healthcare centers belongingpéaianish healthcare system to the Internet-
based MedCom data network, allowing healthcareepsidnals to access information
available through the Danish healthcare portal Beddlk. The functionalities of this portal
enable consultation of radiological and biochemieat results, the issuing of laboratory test
requests by means of the WebReq system, the ehtablnt of interhospital communications
via videoconferencing, and the offering of teledaistogy and telemedicine services, the latter
in collaboration with local authorities.

- Information interchange between local and hospitdhorities in the healthcare and home
care services provision framework, with a totaif@plementations.

From a strictly technological point of view, newfanmation interchange standards were
developed based on XML messaging for the purposiatefhospital communication. Likewise,
tools were created in order to convert EDI fornmXML and vice versa, in order to guarantee
compatibility with systems implemented as partasfrier MedComs.

5.  MedCom 5 (2006-2007)

MedCom 5 was designed and planned considering mefof Denmark’'s administrative
organisation and the introduction of new technaedbased on the use of XML messaging and
service-oriented architecture. However, the mogtoirtant change affected the MedCom strategy
itself. Strategy efforts up until that time had deed on sharing already existing information
scattered throughout the entire national healthcey®em, executing all standardisation and
transformation processes required in order to guaeadata availability. Starting with MedCom 5,
part of the work focused on generating new inforamtabout standards and formats used by
MedCom.
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Six main project lines were established for thigopse:

— SUP project development in order to expand its tionalities and create a patient e-
record, a centralised database updated on an anbasis with information provided by
information systems from all hospitals belonginghie national network, which enables
consultation of clinical data for patients at ttemg by means of Internet access. In
addition, use of the electronic patient recorcbidé extended to more professionals and
even to patients themselves via Internet, witltofithese communications protected by an
encoding mechanism.

— Collaboration with local authorities: the DGOP g for rehabilitation programmes,
with a pilot project in four regions and 13 munlifies; expansion of the care and home
care information system; and the LA project forhexging information regarding early
retirement for health reasons.

— Development of the Sundhed.dk portal, incorporatirigboratory guidebook, expanding
result consultation functionalities and giving tpatient the opportunity to manage
appointments and to be reminded of the same.

— Medication prescription management, implementingtandard vade mecum for all
national territory (the FAME project) and standandd the prescription renewal process.

— Consolidation and expansion of several systems loged previously: Mini-IRSK,
communication between laboratories and developiethte WebReq request manager in
order to incorporate new tests. The initial objestiusing WebReq to manage 80% of all
requests by late 2007 was achieved in Octoberabfstime year.

- Development of new specific systems: electrocarmdiog standardisation, the SEI
electronic report system for the National BoardHeflth, the SOR system for identifying
centers and departments, and the EPNR systemditifiging persons.

6. MedCom 6 (2008-2009)

For the sixth edition, the most important MedCoranpling component was consolidation and
expansion of its most relevant projects: the etattr patient record, with 80% of the population

included in the system in late 2009; interconsigdtatnanagement with the creation of a centralised
database; incorporation of new tests and functibesl into the WebReq request manager;
telemedicine systems; and collaboration with I@sghorities for home care systems, rehabilitation
(DGOP) and LA.

New projects were also undertaken, featuring coliation between healthcare services and
local authorities with regard to illness preventiamd child bearing; the FMK common
identification card, in order to guarantee patigeatment plan data availability at any point of th
healthcare network; and tIs¢P system for standardising primary care reports.

7. Medcom 7 (2010-2011)

Coinciding with MedCom'’s 15th anniversary, the miiadCom 7 projects currently underway are
presented as follows:

— Laboratory information system expansion.

- Progress made for collaboration projects with tleal authorities: home care,
rehabilitation, LA, etc.

— Implementation of the FMK common medication candgfdmary care.
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— Access to electronic patient records for the erttiealthcare system and for the entire
population.

— Incorporation of new telemedicine systems and esiparof currently existing systems.

— Participation in international projects promotedthg European Union, especially with
regard to standardisation, telemedicine and wefigheechnology.

C. Spain

1. eHealth strategy

As previously explained, Spain’s SNS became higlelgentralised after the process of transferring
healthcare competencies to the autonomous commsinvas completed. Consequently, each of the
communities is executing its own electronic healtitord (EHR) project and implementing
information systems to meet its specific needs.

One of the fundamental features of the startinustéor these ECR projects that is common
to practically all regions is the distinction beemehealthcare levels. These projects generally have
a primary care clinical record and another spesgdlicare clinical record. This is due to healthcare
system organisation, which distinguishes betweeam healthcare levels. The most commonplace
type of organisation in the Spanish healthcareesysts by means of primary care and specialised
care managements, with the area management (commondme two levels) still uncommdh.
Moreover, most EHR systems have no way of sharifigrmation between primary care centers
and specialised care centers, meaning that therpractically no mechanisms to facilitate sharing
information within the regional healthcare senitself.

In order to overcome this problem and provide Ihealte professionals with access to
information available at each of these centers, ahthe two following possibilities have been
chosen for EHR projects being implemented by tlferdint communities:

— Establish a communication and integration procedueenveen different information
systems, enabling users to consult data requiredatter where these users are stationed.
This means dividing the EHR project into severacsfic projects.

— Develop a standard system to integrate and encamabisspecific systems, while
centrally storing all corresponding information.igtoption means that a single large-
scale EHR project must be developed.

Most communities have chosen the first option aedeaecuting a system integration phase for
centralised access to shared information. Integratnechanisms used are based on adopting
standards to regulate information interchange batwa&ystems. Health Level 7 (HL7) is used the
most, although several versions of this standartently coexist. On the other hand, there are also
some single system experiences, with the choicgedast a macroproject and several specific projects
marking the main difference between EHR projecisgnplemented by the different communities.

Other noteworthy differences are the formulatiotagk of a strategic ICT plan to determine
general action lines, as well as the use of owrdduar external funds for project execution.
Healthcare institutions have generally chosen te Bpecialised external providers for software
application development, although some of thesditutions have developed their own

7 Organisation into two healthcare levels stemsf@pain’s primary care reform that started in #eoad half of the 1980s. In order to

empower the first healthcare level and prioritisading of the same before hospitals, this level p@wvided with its own unique
structure that was different from specialised arecture. This decision had unquestionable adgastat the time but must now be
reconsidered in order to promote the integratiomafhagement as a means to improve healthcare piiategration and continuity.
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applications. However, these require healthcarétutions to employ human resources on an
ongoing basis, which is often unreliable.

Planning of these projects generally includes eti@twf a pilot project in order to test how
well the information systems developed work. Howetlee subsequent consolidation and expansion
project is not always completed in a timely manmwenjch leads to a long period of coexistence
between the already existing systems and the systepbemented during project execution.

2. Specific eHealth projects

Although each community is developing its own elttegdroject independently, interchange of
experiences and good practices between regionsnsnonplace. The main difference between
these is unequal project progress and implementati@inly due to different priority levels for
each healthcare service strategy. The followingggts have been highlighted:

— Patient identification systems. This is the firsbllem when it comes to developing
corporate systems. Most communities have choseunséo health insurance cards for
identification, but some have also decided to ereapopulation database with a separate
patient identification number. The health insuracaed was implemented in Spain in the
early 1990s and was designed to identify personthénhealthcare services, provide
proper population databases for planning and magatfie same, and to individually
certify the right to healthcare services.

— Laboratory result and request management. Evemyicali laboratory has its own
department system, meaning that integration of rmétion stored in the same is
indispensable for developing the electronic heattbord. This integration features a
double scope: diagnosis test requests and accewsttoesults. Both aspects require
considerable work beforehand in terms of standsglisconcepts, methods and
classification. Many communities are working aldhgse lines and implementation has
been quite successful.

— Diagnosis by means of digital medical imaging. dmnghlel with laboratory result and request
management, headway is being made in the impletiemtaf RIS-PACS$ diagnosis
systems via digital support imaging. These systeetglire substantial infrastructure
investment, from the installation of servers andjdecapacity storage units to diagnosis
stations with high resolution monitors, as wellaasommunications network to support
massive data traffic generated by the same. Allnsonities have commissioned projects of
this type, in some cases highlighting the incorfionaof additional tools such as voice
recognition for report formulation or computer-atsil diagnosis.

— Electronic prescription. Due to increased EHR petietn in primary care and its
repercussions on citizenry, since this encompassemedication prescription cycle and
dispensing of the same at pharmacy offices, eleictqorescription systems are one of the
most commonplace initiatives among these commui@®nsolidated systems currently
coexist with pilot experiences and their main adage is increased patient safety.
However, the validity of this instrument for conting pharmaceutical expenditure is still
being discussed.

— Computer-based prescription. This is included iactbnic prescription systems for
primary attention. Several projects are being etagtin order to implement computer-
based prescription systems incorporating severadligagon prescription assistance

8 RIS: Radiology Information System and PACS: Rietérchiving and Communication System
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functionalities for specialised attention, but depenent progress and implementation are
still incipient.

- Appointment management. In order to improve pattre and meet current legislation
obligations with regard to maximum response timeyesal communities have
implemented or are currently developing systems dentralised outpatient resource
agenda management. There are successful experiemitiescentralised telephone
appointments in several autonomous communities,clwhiave led to important
improvements for primary care center management.

— Clinical station. Work is being done on the implenagion of clinical station systems in
order to provide healthcare professionals a workingironment where they can access
and introduce information at the same time. Howeivemany cases the scope of these
systems is departmental, especially in the casenmadrgency services. As for primary
care, all communities have a corporate stationghatides services to all physicians.

— Telemedicine. One of the most innovative EHR aisdke development of telemedicine
systems, which include functionalities such asrégmlogy, vital sign monitoring, etc.
These systems have been unequally implemented giooti national territory, with
communities featuring the highest demographic d@&@pe evidencing the best efforts for
implementation.

— Data protection. All healthcare services managarimétion security in order to safeguard
the protection of patient confidentiality rightstasished in the Organic Law on the
Protection of Personal Data and other legal prowsi The incorporation of
authentication measures and electronic signatuares been highlighted as indispensable
for developing functionalities such as citizen @&scéo their own clinical information,
which is currently in an experimental phase indbmmunity of Catalonia.

The entire SNS has invested over 300 million ewmo®Health projects between 2006 and
2009 and an additional investment amounting tordldon euros has been predicted over the next
three years. These contributions not only come feartonomous community budgets, but also
from collaboration agreements with the Ministryldalth and Social Policy and the Ministry of
Industry, Tourism and Trade. The latter agreemengxecuted by means of Avanza Plans, and
more concretely through On-line Health Programriiedle 16 showcases some ICT usage data in
the SNS throughout this period.
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TABLE 16

ICT USE IN THE NATIONAL HEALTH SYSTEM

Electronic health record

Healthcare centers with EHR

Primary care physicians with EHR

Hospitals with electronic patient management and a clinical station

Online appointment management for primary care

Healthcare centers with online appointment management

Patients registered at healthcare centers with online appointment services
Previous appointments managed online
Computer-based prescription and e-prescription ¢
Healthcare centers with computer-based prescription
Healthcare centers with e-prescription system
Pharmacies with e-prescription system

Patients attended using e-prescription system

Dispensing executed using e-prescription system

2007

a
a

a

2007

2 282 (65%)

22 082 166 (55%)

5 289 677 (1.5%)
2007

3 338 (95%)

420 (12%)

3 489 (18%)

7 199 906 (18%)

24 788 288 (3%)

2009 °
3 718 (98%)
28 163 (88%)
226 (70%)
2009
3321 (87%)
37 116 767 (86%)
12 464 018 (3.28%)
2009
3 718 (98%)
1 513 (40%)
8 879 (42%)
11 999 298 (26%)
139 383 324 (18%)

Source: Red.es, “Las TIC en el SNS: el programa sanidad en linea” (2010).
& Data not available.

Percentages calculated regarding the total corresponding to each parameter.
¢ Computer-based prescriptions use electronic health record systems in order to print a prescription on paper. The e-
prescription system is an information system that relates the physician with the pharmacy office and the pharmacy office to
the entity in charge of paying for the service rendered, which is the healthcare service.

3. The SNS Digital Clinical Record

In addition to execution of their own EHR projectgveral communities are participating in the
SNS Digital Clinical Record project (HCDSNS) promdtin 2007 by the Ministry of Health and

Social Policy in order to share clinical informatiat a national level, using the central link of th

Ministry as a communication element.

The project’s initial scope is based on the assionpbf a patient requiring care in an
autonomous community other than his or her own conity, facilitating essential clinical data to
the corresponding health service professionalsderao guarantee care quality. However, there is
another possible scenario entailing additional demify: if a patient changes residence to another
community it would mean the need to transfer alyeaxisting clinical information to the health
service in his or her new community. Although tbése is not considered in the current HCDSNS
project, there are plans to include the same isegient system development and facilitating this
upcoming inclusion has been considered in projesigh and development.

At the core of this system is the Summarised CihiBecord, a minimum set of data
featuring indispensable information for a profemsaicseeing the patient for the first time. Content
and structure of this data set has been specifietl agreed to by representatives from 31
associations and professional collectives. Theegystlso allows access to several kinds of reports:
primary care, emergencies, hospital discharge rredt€onsultation with specialists, nursing care,
as well as laboratory and diagnostic imaging testlts.

The main hurdle for project success is the abilityreach a compromise between patient
information availability and privacy protection. &lthcare professionals will therefore only be able
to use the HCDSNS for strictly healthcare purp@sesonly access data their profile (physician or
nurse) allows access to. Patients have full acweall existing information, as well as access and
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consultation records. Patients are also entitlduide concrete data if they wish to do so. If ikis
the case, the patient is notified beforehand ahdqgossible negative consequences of this action
and the system shows healthcare professionalshiia is hidden data in the record that may even
be called up in the event of an emergency as lsrageaess to this information is properly recorded.

Execution of a project of this scope means sevmalc needs must be addressed and met:
patient identification; healthcare professional niifecation and authentication; semantic and
technological standardisation of the system; aitizaccess mechanisms; incorporation of
information protection measures; compatibility wiEHR projects being implemented by the
different communities with a view to unequal pragédetween the same; and planning for a future
interoperability space in the European Union. Tiweeking groups were created for this purpose:

A standards and technical requirements group, maueof ICT professionals and
responsible for determining technological standamde implemented and reviewing
system technical design.

— A semantic interoperability consulting group, resgible for guaranteeing the use of a
standardised clinical terminology by all commurstigvhich is to be the SNOMED CT
standard. All of Spain’s co-official languages egpresented in this group.

— A group of 10 autonomous communities for systermtgirojects, while the remaining
communities will act as observers with a view tatiggpation in post-pilot project stages.

— A pilot project was executed with two autonomoumuguunities in 2009. The purpose of
this project was to test HCDSNS in a controllediemment, draw several conclusions
and suggest opportunities for improvement befomriporating the other communities
starting in 2010.

D. The United Kingdom

1. eHealth strategy

As stated beforehand, one of the main action lowgsmitted to by the Tony Blair administration
following his election as Prime Minister was the Slkhodernisation plan, whose main features
included service standardisation, tight budget rmbnt model for paying healthcare professionals
according to activities executed, a new professidagelopment plan, closure of surplus facilities
and tighter control by management and directinghea

The year 1998 marked the publication of Informatfon Health, a report drawn up by
members of the NHS and different administratioepresentatives from several healthcare sector
schools and professional associations. The DepattofeHealth presented a health information
corporate strategy proposal for the 1998-2005 dandParliament in this report. The proposal was
based on safe and confidential information priregplcentred on patients and shared throughout
the NHS thanks to full system integration. Thisegration was to surpass clinical limits because
information for management was generated by operatystems.

The report highlighted poor ICT performance in kigS up until that time, stating that most
efforts put forth and investment made so far hadised on promoting massive data accumulation
that was never used, leading healthcare profedsidnassee ICTs as a burden and not as a work
tool. The main objectives of the NHS reform inclddbe implementation of the electronic health
record, conceived as a longitudinal record of ribimation related to health and care received by
the patient throughout his or her entire lifetimidis record therefore combined data proceeding
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from primary and hospital care, even taking intocamt the importance of the same for upcoming
telemedicine services.

In keeping with the same, the NHS had to face s¢wvehmallenges, including the non-
existence of coordination mechanisms for develop@ strategies, as well as the management of
corresponding projects and investment, especiallylacal level. Another important challenge was
to include ICT management, which had been delegatedchnical professionals as part of the
directing team competencies up until that timehalgh creation of specialised and continuously
updated ICT services was required.

The year 2000 marked publication of the NHS Plahictv addressed the needs for reform
from a global point of view but established sevexaicrete eHealth objectives, including medical
test result consultation; e-prescriptions; accesspdtients’ integral electronic health record;
electronic appointment management; and telemediairtbe teleconsultation modality. Likewise,
special emphasis was placed on several baselimsnggch as the use of standards and healthcare
professional training.

This strategy was developed in the Building theiinfation core — Implementing the NHS
Plan. The document was published in 2001 as antepddahe NHS Plan and revised in April 2002
due to the publication of two reports. The firsttbkse is known as the Wanless Report and
recommended ICT management improvement by meaasnation-wide programme, adoption of
stringent centrally managed standards and increaseestment. The second was entitled
Delivering the NHSPlan - Next steps in investment - Next steps imrmafand promoted the
concept of a new patient-centred NHS. The restiltsi® review were published in Delivering 21st
Century IT Support for the NHS — A National Stracegrogramme, a document published in June
2002. The new ICT strategy featured new deadliwéh,four action phases described in Table 17.

In addition to presenting this new planning layotite document appraised five service
provision modalities required for project executioanging from project development to complete
outsourcing depending on the degree of privateosgerticipation in the same. The recommended
option, known as strategic outsourcing, consistetiting private companies to develop the main
information systems in accordance with standardablshed at a national level. The NHS
Information Authority was to be responsible for aetary element development and the Strategic
Health Authorities were to be responsible for prbj@anagement. All of these actions are part of the
NHS National Programme for IT (NPfIT), created bg Department of Health in October 2002.

Despite the national scope of projects consideredNIPfIT execution, a division was
established in five geographic zones (NorthwestytigoNortheast, South, East, West-Northwest
and London), with a service provider hired indeparity for each of the same (Accenture, Fujitsu,
Accenture once again, CSC and British Telecom)chim turn subcontracts part of the project to
other providers. This model’s objective was to emage competitiveness and to diversify risks.

Two years later, the Department of Health createéw organisationNHS Connecting for
Health (NHS CFH), which took responsibility for NPfIT magement, as well as for ICT
competencies that had been previously handled &WNHS Information Authority. However, the
management model was changed again in 2007, eliminghe division into five zones and
returning project management to the Strategic Heailtthorities, to which part of the NHS CFH
deployed locally were transferred. NHS CFH keptvjater contract management and relations as
part of its competencies.
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TABLE 17

PLANNING HOW TO IMPLEMENT THE NHS ELECTRONIC HEALTH RECORD (2002-2010)

Phase 0
Start: April 2002
Finish: March 2003

Phase 1
Start: April 2003
Finish: December 2005

Phase 2
Start: January 2006
Finish: December 2007

Define open data and information interchange standards.

Phase 3
Start: January 2008
Finish: December 2010

Infrastructure Design and specify the electronic health record.
Investment in microinformatics infrastructure.
Electronic health record services and appointment management

Applications completely implemented.
E-prescription services implemented up to 50%.
Broadband internet access and authentication functionalities for all clinical

Infrastructure professionals.
Communications encoding.

Others Investment plan for Strategic Health Authorities.
Centralised clinical record database 100% implemented, facilitating
access to existing information at each point of the healthcare network.
100% of all appointments managed electronically at a national level.
E-prescription services completely implemented.

Applications Digital medical imaging service implemented in all hospitals.
Telemedicine applied to dermatology, electrocardiogram execution and
home monitoring.
Patient portal accessible via the Internet, digital TV and wireless
communications.

Infrastructure Safe system access for NHS professionals by using smart cards with
authentication mechanisms (digital certificates, electronic signature, etc.).
Telemonitoring incorporated in ambulances.

- Telehome monitoring 100% implemented.
Applications

The Unified Health Record, integrating both healthcare and social care
information.

Source: Department of Health “Delivering 21st Century IT Support for the NHS: A National Strategic Programme” (2002).

2.

NHS National Programme for IT execution status

NPfIT application is based on implementation of filléowing information systems, some of which
were conceived and started before the NPfIT itself:

NHS Care Records Service (NCRS): integral electrbealth record.

Choose and Book: electronic management of hospipglointments, negotiated with
patients.

Electronic prescription: treatment prescription eggment and dispensing in pharmacy
offices.

Picture Archiving and Communications System (PACS8):system for capturing,
recording, distributing and consulting medical imagn digital format.

Quality Management and Analysis System (QMAS): asneement of activity indicators
in order to assess the meeting of specific objestilor management contracts in the
clinical services.

NHSmail/Contact: a centralised e-mail and NHS doBscservice.

In turn, these systems are supported by anothéerythat manages access to information
and data interchange between systems and whicéftineracts as the spinal column of NHS ICT
infrastructure. It was therefore christened theidweatl Data Spine, the Spine. This classification
also reflects the system’s division into severahents, which are described as follows:
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— Personal Demographics Service (PDS): a populatiatabdse that stores basic
demographic information about patients, assignimesé an NHS Number in order to
guarantee proper identification.

— Summary Care Record (SCR): a summary of basiccdliirinformation about patients,
such as allergies and adverse reactions to treatmen

— Secondary Uses Service (SUS): a system for expdpiinformation for research
purposes, quality control and planning by meanghef anonymous use of patients’
clinical data.

Lastly, all of these systems work based on a catporcommunications network
infrastructure, the New National Network (N3). T@ldl8 shows the features of each element in
chronological order, as well as progress stat@906 and 2009.

3. Project difficulties

The NHS has faced considerable difficulties sifmedtart of these projects. Provider management
has been especially complicated, since work exacudelays led to the application of penalties,
changing the provider after existing contracts mgbiand even dismissing some. This has led to
substantial instability for working teams and eagss to meet the agreed deadlines, which has
clearly affected the quality of products to be wdeied. Constant changes made to the
aforementioned NHS management formulas implemeinteatder to solve these problems may
have contributed to exacerbate the same.

Another important problem is information securitydaconfidentiality. Although the Spine
features several data protection mechanisms, fitdegfcy has often been jeopardised and several
internal documents stating the existence of systemign security failures have been leaked and
then published by the press. This controversy hesnbfuelled by the fact that most NHS
professionals oppose having their personal heatlord stored in electronic format. Pressure
groups have taken the opportunity to encouragemigtiio oppose having their personal data stored
in an electronic health record.

All of this has led to substantial criticism agditise NHS, which has been accused of not
knowing how to manage risks associated to the egfi@toutsourcing model applied and not
knowing how to transmit the benefits of these ngatems, calling into question both the clinical
value of NPfIT and the NHS commitment and causintack of commitment by healthcare
professionals. The fact that the Department of tHaaifuses to provide concrete information about
projects or to allow audits about their progressust has been another source of setbacks. There is
currently a lot of uncertainty about return on istveent (12.4 billion pounds in ten years, with a
final cost estimated at 20 billion pounds betweeh®and 2015, almost eight times higher than the
original budget in 2000). This has been a subjédebate in Parliament, as stated in The National
Programme for IT in the NHS: Progress since 2006.

At the time this study was executed, project cantinwas awaiting a decision by the new
coalition government between conservatives anddibe
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TABLE 18

NPFIT PROGRESS STATUS IN 2006 AND 2009

SYSTEM

PROGRESS STATUS — 2006

PROGRESS STATUS — 2009

Appointment management
Starting date: 2003

Spine
Starting date: 2003

PACS
Starting date: 2003

QMAS
Starting date: 2003

E-prescription
Starting date: 2003

New National Network — N3
Starting date: 2004

Health Record — NCRS
Starting date: 2004

NHSmail/Contact
Starting date: 2004

Observance of the system commissioning date
(2004) and successive delays since then.

12% of all appointments processed using the new
system (the original objective was 90%).

Users complain about the system being slow and
technicians state that the technological platform is
obsolete.

Some deliveries on time, but others are behind by
almost a year. The deadline was moved from 2005
up to 2007.

Project delay due to filing of a lawsuit opposing the
contract award.

25% implemented.

Provider replaced after the contract was completed.

System commissioning date observed (2004).
Implementation completed in early 2005.

Pilot project date observed (2005).
8% of all prescriptions were processed using this
system in early 2006.

Connectivity objectives met, some before deadline.

Very limited progress. NHS CFH believes that the
work pace will increase but has not set a delivery
deadline.

System commissioning date observed (2004).

In early 2006, 13% of all healthcare professionals
were incorporated into the system. Half of these are
frequent users.

Approximately 50% of all
appointments are processed
using the new system.

Additional user training has
been required.

Implementation well underway.

Project completed in late 2007
with 130 implementations.
Provider is executing
maintenance services and
awaiting formalisation of the
corresponding contract.
System maintenance and
development up until
December 2008.

70% of all physicians and
pharmacies access the system
but only 40% of all patients
receive dispensing without any
type of printed document.
Implementation practically at
100%.

System not yet implemented
at any hospital.

Generalised disappointment at
NHS.

Delivery date delayed until
2014-2015, currently
considered unlikely.

25% of healthcare
professionals were
incorporated in the system in
early 2008.

Source: King's Fund, Our Future Health Secured? (2007) and The National Programme for IT in the NHS: Progress since

2006. Second Report of Session 2008-2009. House of Commons — Public Accounts Committee (2009).

E. Sweden

1. Historical overview

The Swedish healthcare system had its first expee® with the transformation of clinical
information in the field of telemedicine, which wese to the Swedish population’s geographical
dispersion. The first documented milestone is #maate reading of electrocardiogram signals in
1915, followed by the implementation of a telemeucsystem for assisting Swedish vessels on
the high seas in the 1920s, making Sweden oneeopittimeers in the field of telemedicine. ICT
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progress led to the development of more advanckdi@us in the second half of the twentieth

century, enabling the transmission of electroenakygiam signals in the late 1960s, the
introduction of teleradiology services in the 19 communication between ambulances and
emergency services in the 1980s.

2. The first eHealth projects

Multiple telemedicine systems were incorporatethin 1990s, but the use of ICTs surpassed
the limits of the same and branched out into glétedtment of clinical information, with the first
projects executed in the following stages:

— 1989-1994: parallel development of information eyss for use by physicians (clinical
reports, laboratory tests and requests, resultutiation, etc.), telemedicine applications
(teleophthalmology, teleodontology, transplant stasice via videoconferencing,
teledermatology, telepsychiatry, tele-homecare,).efithis stage was divided into two
phases, the first featuring a budget amountingdtonlion euros for the execution of 30
projects between 1989 and 1991 and the study gédgrweiability as one of its main
objectives. The second phase, between 1991 and &fdred a budget of 100 million
euros in order to perform 63 implementations.

— 1994-2002: creation of regional networks for shguétinical information and developing
e-prescription and home care systems. Just likddimer case, the working plan was
divided into two phases, with the first phase featwa budget of 140 million euros in
order to execute 158 projects between 1994 and. I988most important milestone took
place in 1997 with the launch of the SJUNET prqgjadtich aimed to develop a network
for the safe interchange of clinical informatiortyeeen healthcare centers in the different
regions. A directory of national healthcare proif@sals was created for this purpose and
each user was required to use a smart card withitalccertificate for authentication and
access to SJUNET.

The second phase had a budget amounting to 20méluros for the execution of 125
projects between 1998 and 2002. Carelink, a ndtionganisation for the coordination and
promotion of eHealth was created in 2000 as parthisf phase, representing the Federation of
Swedish County Councils, the Swedish AssociationLo€al Authorities, the pharmaceutical
company Apoteket (owned by the Swedish governmenuntil 2009) and the Association of
Private Healthcare Providers. 50% of Carelink maficed by its members and the other 50% is
financed by the Ministry of Health and Social Affai

3. Result assessment and formulation of a new strat  egy

As of 2003, the number of projects completed te dads highly positive, with a high degree of
electronic health record implementation at mosngry care centers and at a significant number of
hospitals throughout the country. It was concludeat the main problems found were due to
unfavourable conditions at the project onset: atwsenf legal frameworks, organisational
shortcomings, leadership problems and interopétgalhiihitations between systems. In addition, it
was considered that some good results had notdmemniently disseminated, understood or even
evaluated.

Under Carelink coordination and with the expresgppse of guaranteeing access to patient
information from any point of the Swedish healtlecaretwork, new projects were launched in
order to solve the problems identified, fundamewytidde problem of interoperability, considering a
future space in Europe for sharing clinical infotima. The solution to this problem was to bring
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together shared management of patient and heathgaofessional identification, adopt
communication standards, semantic interoperabéiywell as data security and confidentiality.

The working plan established featured the developrotan electronic health record shared
at a national level, e-prescription expansion amdtigipation in international collaboration
projects. The layout to be used was presented agrastructure similar to a railway system, with
SJUNETas the train tracks, the different technologiaabvies (directory, authentication, patient
database, etc.) as the trains, and with applicatimmd databases (e-prescription, radiological
imaging, laboratory test results, etc.) as the gragers. The Swedish central government was
clearly involved, including a specific section its istrategy for springboarding the Information
Society and actively collaborating with the Baltiountries (Denmark, Norway, Finland, Estonia
and Lithuania) in the Baltic eHealth project franoek

The conservative party came into power in 2006r aftelve years of the Social Democratic
Government. The new government committed to unkersa major Swedish healthcare system
reform, establishing eHealth development as onthefmain points on the agenda. A situation
diagnosis was executed for this purpose and regtiefollowing results:

- Widespread use of the electronic health record,umting to 95% for primary care
services and to 69% in the hospital sector.

— Widespread use of the e-prescription, with 55%rekpriptions and dispensing managed
using this system.

- Existence of systems mainly focused on recordinfprination, but not on data
interchange.

— Difficulties when it came to nation-wide coordirati and decision making, due to the
level of self-government in regions.

— A need for close collaboration between the diffesgents participating in the healthcare
sector as the only way to implement eHealth abnatiand international levels.

A new strategy was formulated based on these segldsigned to improve patient security
and accessibility, healthcare quality and continugnable national and international patient
mobility; meet the demand to integrate healthcareé the information society by patients and
healthcare professionals; and make eHealth the mmsitnument for renewing and improving
healthcare services. This strategy was broken dotersix main action lines:

- Legal framework and regulation.

- Information structure: specification of standardwl amplementation of the same at a
national level.

— Technical infrastructure: communication networks;directory of patients and
professionals, security mechanisms for user ideatibn and authentication, etc.

— Efficient and interoperable ICT systems: electroh&alth record, administration and
support services, decision-making support, presoripassistance and a summarised
patient clinical record at a national level.

— Access to information beyond organisational limits.
— Citizen access: healthcare information, consultamy services.

This strategy is closely in line with its predeagsand execution of the following projects is
currently underway:
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— National summarised patient health record.

— E-prescription: implementation of a national fornfat e-prescriptions and standard
medication database maintenance.

- Maintenance and development of the SJUNET netwevith video systems for
videoconferencing and RGS Web for decision-makimgpsrt.

— Maintenance of the HSA directory of professionald aervices.
— SITHS project for information security and confitiafity.
— 1177.se web portal and 1177 hotline for citizewiinfation.

- International collaboration, with promotion of tIBNOMED CT standard in order to
guarantee semantic interoperability, participatiorthe CALLIOPE project for creation
of a single European interoperability platform ammbrdination of the epSOS project in
order to facilitate patient mobility in the Europe&nion. The latter two points are
described in a separate section. The informatiferned to is provided as follows:

F. International collaboration

Three international collaboration experiences incWwlsome of the countries studied participated
are summarised hereinafter.

The eHealth-i2010 initiative has been highlightedoag the action lines specified in the
European Union 2004 Action Plan to develop therimftion society. This initiative set a series of
concrete eHealth objectives and the CALLIOPE piojec the creation of a single European
interoperability network and the epSOS project fawilitating patient mobility in the European
Union are being executed in the same framework.

On the other hand, several Baltic countries aregtigg the Baltic eHealth project, which
was designed to create an international clinidalrmation interchange network.

1. The CALLIOPE Project

The CALL for InterOPErability project: Creating au®pean coordination network for eHealth
interoperability implementation (CALLIOPE) aims toreate a cross-border interoperability
network within the European Union, as well as fosuand platforms for dialogue and collaboration
between participants in the project. The project haiew to develop unified eHealth services and
promote implementation of the same by the membmteStand to disseminate experiences, results
and good practices.

The CALLIOPE network is made up of 28 organisatioggresenting central governments,
eHealth competency centers, professional assosfativpom the healthcare sector, patient
associations, insurance agencies and the healtliCariedustry.

2. The epSOS Project

The European Patient — Smart Open Services (ep@Ojert is based on two eHealth service lines:

— Access to the Summarised Patient Health Recordhliagaprofessionals to quickly
consult essential information related to a patieafuiring assistance outside his or her
country of origin. This is therefore an instrumemhilar to what was included in the SNS
Digital Clinical Record described in the sectionSpain.

56



CEPAL - Serie Politicas sociale$ 68 Application of information and communicati@ethnologies for health systems in ...

— E-prescriptions, featuring two different dispensiagenarios: the assumption that a
patient requiring medication prescribed in his er bountry of origin to be dispensed
while he or she is outside of this country, and ¢hee of a patient who has received a
new prescription while he or she was outside ofcentry and requires this medication
to be dispensed once he or she returns to thergoainbrigin. This has been possible for
some years now between Denmark and Sweden.

The choice of these two elements is based on iaupcet and usefulness for providing
emergency clinical care and may largely help totntlee needs of patients in the European Union
requiring medical attention outside of their coyndf origin. System implementation will require
each country to establish a National Contact RdI@P), whose responsibilities are listed as follows

- Management of communication between the NCPs drudhedr member States.
— Patient and healthcare professional identificatind authentication.

— Maintaining an updated index of countries wherephtent’s clinical information can be
found.

— Patient clinical information management:

— NCP in the patient's country of origin: sending thdormation requested and
guaranteeing reliability of the same.

— NCP in the country where the patient receives dafermation reception, creation or
updating of the corresponding Summarised HealttoRewith data generated during
the healthcare process and notification of thiatioa or updating to the contact point
in the country of origin.

Just like the Spanish HCDSNS, the following elersesute indispensable: meeting basic
patient and healthcare professional identificatioreeds, semantic and technological
standardisation, compatibility with member Statibimation systems, data protection measures,
reaching a compromise between patient informatiailability and confidentiality in the event of
additional difficulty, such as the existence offeliént legal frameworks in each member State,
which may lead to differences in competenciesedish each professional profile. Depending on
the country, nurses are entitled to prescribe nagidic and pharmacists are entitled to inform
patients regarding several aspects of their maditatlan, while psychologists can be considered
clinical professionals.

This is therefore a large-scale project that walldxecuted in five main working areas:
— Analysis and evaluation of the starting statusamfheparticipating country.

— Legislation and regulation.

— Specifications and implementation.

- Fieldwork.

- Project management.

The epSOS pilot project features the participatibd2 member States including Denmark,
Spain, the United Kingdom and Sweden. Sweden aciwg@ject coordinator and work officially
started 1 July 2008. Project execution is estimatethree years for an investment of 22 million
euros, with 50% funded by the European Commissind the other 50% funded by the
participating member States.
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3. Baltic eHealth

The Baltic eHealth project was designed to pronwitiealth implementation in rural areas of

Denmark, Sweden, Norway, Estonia and Lithuania leams of a transnational network known as
the Baltic Health Network, created starting withe tmterconnection of national and regional

networks already existing in these countries. Tlesv metwork enables cross-border service
provision, especially telemedicine, which is of ajranterest for countries whose population

features major geographical dispersion. Acces®#itincare is therefore guaranteed throughout the
entire territory while contributing to countera@mbpulation in rural areas.

Teleradiology and tele-X-ray diagnostic projects anrrently underway and have been well
accepted by patients and especially healthcareegsiminals assigned to rural areas, who see
eHealth as a means to support decision makingest@usecond opinion and even provide training.
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lll. Analysis and conclusions

This section summarises the aforementioned heakthcystem
overviews, describing their strengths, weaknessdgassible causes.

Lastly, keeping this analysis in mind, some keyea$p for
national eHealth project planning are described.

A. Healthcare system features

Section | describes the scenario this study wasdas, providing
brief general overviews of the countries analysed their healthcare
systems. Table 19 displays the most importantedeh

From a demographic point of view, total populatiamd
population density data show that this study fosuse three small
countries and two large countries; two are dengelgulated; two
feature population density close to the Europeaimtuaverage (114
inhab./knf); and one has very low population density, indiahigh
geographical dispersion of its population.

The five healthcare systems offer universal covetagcitizens
and are financed using public funds, most of whicme from tax
collection. The only exception is Belgium, whoseimaource of
financing is the country’s social security systeP@08 healthcare
expenditure is close to the EU-15 group averadg495DP), with an
approximate difference amounting to three-quartdra point higher
in the case of Belgium and three-quarters of atplmwer for the
United Kingdom. Private sector participation is oritary, but
slightly higher in Belgium and Spain.
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TABLE 19
FEATURES OF THE HEALTHCARE SYSTEMS STUDIED

Belgium Denmark Spain United Kingdom Sweden
Demography
Total population (inhab.) 10 396 421 5534 738 45 989 016 62 041 708 9 354 462
Population density 340.6 128.4 91.1 253.4 20.8
(inhab./km?)
Coverage
Degree of coverage Universal Universal Universal Universal Universal
Funding
Funding model Public Public Public Public Public
Main source of funding Social security Taxes Taxes Taxes Taxes
2008 healthcare 10.2% 9.7% 9.0% 8.7% 9.4%
expenditure (% of GDP)
2008 public healthcare
expenditure

72.5% 84.5% 72.5% 82.6% 81.9%

(% of total healthcare
expenditure)

Decentralisation level of healthcare competencies and social care

(Sl AR e Regional Regional — Local Regional Regional - Local I-‘\’_eﬂi)(;r;?l
Degree of patients’ freedom to choose

Family physician Subsidised Limited Limited Limited Free
Gatekeeping Subsidised Compulsory Compulsory Compulsory No
Specialist physician Free Limited Limited Free Free
Hospital center Free Free Limited Free Free

Source: Prepared by the authors.

Competency distribution is decentralised in allteys. Regional administrations are in
charge of healthcare management, and local admafigt is responsible for social service
provision in some cases. Lastly, the five countn#ier patients different degrees of freedom to
choose physicians and hospital centers. Spaireimtyst restrictive and Sweden is the most open.

B. eHealth project characteristics
Section Il describes eHealth strategies, implentiemtastatus and results obtained in each of the
countries studied.

Table 20 summarises the eHealth implementationeglyaadopted by five countries, according to
the following criteria:

— Area: geographic scope of each project.

— Solution architecture: existence of a single glafalical information system or several
specific interrelated systems for data interchange.

— Degree of capillarity: execution of a macroprojectseveral projects depending on the
solution architecture.
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TABLE 20
STRATEGIES EMPLOYED BY THE EHEALTH PROJECTS STUDIED

Country Level Solution architecture Degree of capillarity
Belgium Regional Information system integration. Several parallel projects for the
Shared access to scattered information. development of specific systems.
Dermark N— Information system integration. Several parallel projects for the
Shared access to scattered information. development of specific systems.
Information system integration and shared Mostly specific system development,
Spain Regional access to scattered information, although although some communities have
some communities have single systems. macroprojects.
United National Local implementation of one same system, Macroproject divided into geographic zones
Kingdom with centralised access to shared information. with a different provider in each of the same.
— Nafiond] Information system integration. Several parallel projects for the
Shared access to scattered information. development of specific systems.

Source: Prepared by the authors.

Three of the five countries studied have designeati@nwide eHealth strategy, while Belgium
and Spain have a different strategy in each redisrfor solution architecture, the most widespread
model consists of the development and integratf@eweral specific information systems in order to
share information existing in each of the same. él@x, the United Kingdom and some autonomous
communities of Spain have chosen to develop sisgé#tems. Project execution depends on this
decision: an integrated architecture implies paraévelopment of several specific systems, while a
single system means macroproject execution. Icdise of the United Kingdom, the latter model has
been combined with the division of England intoesal’geographic zones in such a way that each of
the same has a different private provider for mtogxecution.

Table 21 summarises the planning and coordinatiodeinfor eHealth implementation at
national level.

TABLE 21
PLANNING MODELS AND COORDINATION FOR THE EHEALTH PR OJECTS STUDIED

Country Planning Coordination

* No coordination mechanisms or organisations.

Belgium * No formal milestone  Federal organisations promote the adoption of standards at a
calendar. national level, but their recommendations are not legally
binding.
Denmark . 2-3year cycles. e The n_atlo_nal MedCom organisation has been in charge of
coordination since 1994.
. - » Each community is independent, although the projects are
. Each cpmm_umty has - similar. Coordination provided by the Ministry of Health and
Spain determined its own planning - . - >
> Social Policy for the HCDSNS project (national) and the
independently. :
epSOS project (European).
« Initial 9-year timeframe, » Coordination provided by the national organisation NHS
currently extended to 13 Connecting for Health between 2004 and 2007.
_ _ years. . i f i froym
United Kingdom _Each Strateglc Health Authority controlled project execution in
« Project continuity currently its region before 2004 and after 2007.
depends on a decision by the . Ng coordination between NHS eHealth projects in the four
new government. member countries of the United Kingdom.
Sweden . 4.5 year cycles. » Coordination provided by the national organisation Carelink

since 2000.

Source: Prepared by the authors.
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The planning models used are very different. Dekmeorks with short-term milestone
calendars, following cycles that never last anygkmthan two or three years. Sweden uses a
similar medium-term method with cycles ranging frdmo 5 years, and initial planning in the
United Kingdom featured a nine-year outlook milesgt@alendar, but this has been extended to 13
years after constant project execution delays. iGoity of this plan currently depends on the
decision made by the new British government. AsSpain, each region features its own planning
that is independent of all other regions, as isdhse with Belgium, which also lacks a formally
established milestone calendar.

There is also a wide range of coordination meth&usject management in Denmark and
Sweden is centralised into a national organisatfwecifically created for this purpose. The United
Kingdom commissioned project management to diffenegional healthcare administrations,
subsequently adopting the Danish and Swedish nauakfinally returning to the initial model. As
was the case with the project calendar, continoiitthis model depends on what decision is made
by the new government. In Spain, national coorddmais associated to the HCDSNS project,
focusing on access to information shared betwealthoare services and communities, and
coordination of Spanish community participationtie European epSOS project. Belgium lacks
any national coordination structure, limiting theler of federal agencies to the formulation of
recommendations regarding the implementation efdsteds.

Lastly, all countries in the study participate omavh participated in international
collaboration projects. Denmark and Sweden arentbst active, participating in the epSOS and
Baltic eHealth projects to promote interoperability the European Union and in some Baltic
countries, respectively. Spain and the United Korgdilso participate in the epSOS project, while
Belgium collaborated with Ireland and Poland betw@6806 and 2008 to develop thBrescript
electronic prescription system as part of the EeameTEN programme.

C. Results analysis

Healthcare systems in the five countries studieidemce several common features: universal
coverage, a public financing model, similar levefshealthcare expenditure and decentralised
healthcare system administration, although thentxté decentralisation varies from country to
country. Despite these baseline similarities, gwell of eHealth development is different in thefiv
countries. Summarising these results into a singhease, it can be stated that eHealth
implementation is highly advanced in the Nordic riinies Denmark y Sweden; at an intermediate
level in Spain and in the United Kingdom; and soimatbacklogged in Belgium.

Development of eHealth in Denmark and Sweden hasdlly met a large number of project
objectives in terms of both deadlines and costss Blaiccess has especially been achieved in
primary care and social services, somewhat lessvitheomes to implementing the electronic
health record in hospitals, although a lot of heaglWas been made in this area. Sweden also
evidences precocious and satisfactory implememtatdd telemedicine systems, which is
presumably due to the geographical dispersion efcthuntry’s population. Both countries have a
highly advantageous scenario in terms of systeagiation and access to shared information.

Even though Spain has a totally decentralised hemle system with regard to eHealth, the
country evidences different degrees of implemenatiepending on system type: massive when it
comes to the electronic health record for primaayeg unequal in the case of hospitals, although
excellent in terms of departmental solutions argitali medical imaging; and high in the case of
the e-prescription, only surpassed by the Nordimtrdes included in this study.
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The United Kingdom eHealth project has featurednph®nal political and budget support,
but it seems that results reported were not umit@li expectations, despite the success of several
systems implemented. Several problems have contierogghout project management, possibly due
to the scope of these projects, which have leéveral changes in work methods and coordination.

Although eHealth implementation is less substaimi@elgium, this country’s initiative with
regard to human resources training in this fieldkmdwledge should be highlighted, together with
implementation of systems most often used by pheysécin their daily work, such as medical order
management and access to diagnostic test resdltscapital discharge reports.

The following tables show the strong and weak @oddtected in each of the five countries,
listing possible causes behind the same. Sevegflllusonclusions can be drawn from this analysis
when it comes to formulating strategies for futakéealth development, especially considering the
fact that these are based on the results of fifferdint national projects.

TABLE 22
STRONG POINTS OF THE EHEALTH PROJECTS STUDIED

Country Strong points Possible causes
* Access to shared information strategy * Healthcare competencies assigned to regions
« Development of administrative and financial systems ¢ Healthcare center ownership variability

Belgium - Creation of national information network .

* Human resources training for eHealth

Existence of independent professionals

Pursuit of added value for healthcare

professionals

e Short-term global planning, obtaining and
evaluating results at each stage

« National coordination with the participation of
all parties involved

« Execution of pilot projects in order to study

system improvement feasibility and possibilities

Pilot project consolidation and dissemination

« A first phase in order to share existing
information and a second phase for generating
information in a shared format

¢ Online data network featuring strict security
measures

» International collaboration feasible thanks to

previous national collaboration

¢ Inclusion of eHealth in the national ICT strategy .
¢ Access to shared information strategy

¢ Scope, deadline and budget observance

« Creation of a national information network

* Telemedicine system development

¢ Regular and public evaluation of MedCom projects

* New projects adhering to information sharing
Denmark standards .

« International collaboration

Similar trends between different communities
EHR implementation for primary care
HCDSNS national collaboration project

Sharing of experiences and good practices

Participation and involvement of primary care
physicians in development of their EHR

Spain Collaboration with national ICT programmes . goeggh system decentralisation completed in
Collaboration between regions, the Ministry of Health
and Social Policy, and the Ministry of Industry
(Avanza Plan)
ICT strategy aligned with the healthcare strategy, ¢ Exhaustive national planning studies

: with an ICT plan as part of the NHS Plan, whichin . pgjitical and budget support
United turn is part of the government plan . o
Kingdom « Delays in the application of a strategy for

access to shared national healthcare
information
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Table 22 (concluded)

Country Strong points Possible causes
* Inclusion of eHealth in the national ICT strategy e Pursuit of added value for healthcare
» Access to shared information strategy professionals
« Development of information systems for medical use * Short- and medium-term global planning
- Creation of a private and safe national information National coordination with participation of all
network parties involved
Sweden

Telemedicine system development

Use of digital certificates for information access
Scope, deadline and budget observance
Project feasibility studies

International collaboration

« Interest in telemedicine due to the population’s
geographical dispersion

e Strategy continuity in the event of changing
government administrations

» International collaboration feasible thanks to
previous national collaboration

Source: Prepared by the authors.

TABLE 23
WEAK POINTS OF THE EHEALTH PROJECTS STUDIED

Country

Belgium

Denmark

Spain

United
Kingdom

Sweden

Weak points
Patient identification .
Slow clinical system development
Over-extended deadlines

Multiple information systems that depend
on regions .

Electronic health record implementation .
slower in hospitals

Long but realistic execution deadlines

Extended coexistence of former systems e
with new developments

Development of macroprojects with partial *
success in some communities

No real collaboration experience between <
communities for shared project 5
development

Slow incorporation of EHR in hospitals, .
with the exception of new centers

Repeated non-observance of deadlines .

High overcosts .
Working team instability .
Healthcare professional mistrust and

resistance .

Non-existent coordination with the health
services in Scotland, Wales and Northern  «
Ireland

Long but realistic execution deadlines .
Less impressive results in hospitals
Communication strategy

Initial absence of a legal framework

Difficulties when it comes to national
decision making

Possible causes
Establishment of different priorities and methods in each
region
Non-existence of national coordination mechanisms
Absence of a formal milestone calendar

Execution of pilot projects without subsequent
consolidation or expansion

Increased difficulty for implementing EHR in hospital
environments

Establishment of different priorities and methods in each
region

Fast pilot project execution, but slow consolidation and
expansion

Budget restrictions

Strategy discontinuity in the event of changing
government administrations

Increased difficulty when implementing EHR in hospital
environments

Long-term planning
Change management

Provider management, with several cancelled or non-
renewed contracts

Constant changes made to management and
coordination formulas

Deficient deployment planning (for example, e-
prescription)

Premature and optimistic assessment of results
Information security failures
Planning stays the same after budget restrictions

Establishment of different priorities and methods in each
country

Increased difficulty for implementing EHR in hospital
environments

Healthcare system decentralisation

Source: Prepared by the authors.
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1. Added value for healthcare professionals

The pursuit of added value, especially for physisjais one of the success factors of eHealth
projects. Healthcare professionals should perdsiaethe effort behind changing working methods
entails tangible benefits for their daily work pmrhance, such as increasing care quality or
reducing time spent on unimportant tasks.

Since fast, simple and secure access to patieotrniation is highly appreciated by
physicians, all of the countries studied have idetli sharing information already available at the
start of these projects among their most impornbdfectives. Several integration mechanisms were
required in order to meet this objective and thesee based on the extraction of data proceeding
from different systems and conversion to a shaoeghdit enabling use of this data at any point of
the healthcare network. Treatment of this inforomaiimplies the use of semantic and technological
standards, the establishment of reliable patiemttification mechanisms and the implementation
of data protection measures. The problem of patilamtification has been resolved by the creation
of a single patient identifier in Denmark, Spaime8en and the United Kingdom, while Belgium is
currently working on development of a similar sauat

Once this milestone was reached, system architetiure developed in the future had to base
on already existing standards in order to ensuak ritbw information is directly generated in these
formats and can be integrated and shared fromehestart, substantially reducing the scope of the
complex task of system integration. Some of thentraes studied have already acted accordingly.

An example of added value as a success factor edound in e-prescription projects, at
least in Spain. This system increases medicatispedising security and reduces the amount of
time patients spend in primary care services, pri@vg appointments lacking clinical value and
providing subsequent benefits for physicians, pla&ists and patients themselves.

2. Planning featuring tangible results at each stag e

Besides the fact that these systems contributeevialiuhealthcare professionals, this value being
perceived in a timely manner seems to be criticattie success of eHealth projects. Consequently,
projects must essentially be planned in such athatybenefits are gradually presented throughout
execution of the same, with initial benefits prdednin the short term, as was the case with
experiences in Denmark and Sweden. When a prage&s Imilestones with concrete short-term
results, these either fail to meet expectationeggad or healthcare professionals get discouraged,
hampering change management. This risk is espgdiah for large-scale projects with a long
timeframe where there is also a possibility of tdehnological platform becoming obsolete during
project execution.

One of the most important project planning miles®is execution of a pilot project in order
to put system validity and solutions developed he test in a controlled environment that
accurately represents the final scenario. Likewtss,important that the system be consolidated by
incorporating corrections and improvements requiaégr conclusion of the pilot project and
expansion must be undertaken with no delay. Theneled coexistence of old and new systems, as
well as the repetitive testing of systems whosalfimplementation is delayed lead healthcare
professionals to feel like tasks are being dupdidafThis generally leads these professionals to
reject the new solution, despite the fact thatdbleition works using more modern technological
platforms and offers more facilities for integratiwith other systems.

Another fundamental element for the perceptionddeal value is dissemination of results
obtained. If a project meets its objectives witttie deadline and contributes added value but the
success story is not announced to the generalquide of the systems implemented will be
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scarce. Good communication management is theredgrgred in order to properly disseminate the
results obtained.

Lastly, continuity with regard to political changissa factor that may affect eHealth project
planning. Since these are mostly pluriannual ptsjeexecution of the same may be affected by
election calendars and changes in government astnadtions. There have been two examples of
this situation among the countries studied: in 2@06ew Swedish government was voted in,
maintaining the general lines of the national eHepfoject. A similar change recently took place
in the United Kingdom, with the decision to contnueform or cancel the NHS ICT programme
still pending.

3. National coordination, regional managementand p  articipation
of all parties involved

The eHealth strategy should be a consequence dofaheral healthcare system and is therefore
encompassed within the same. Healthcare servicesripe an important investment in ICT
incorporation because this is considered neceseaoyder to meet the objectives of improving
quality and efficiency. If the healthcare stratégyletermined by regional or local governments, it
is therefore logical that eHealth projects showddtanned and executed at that same level and this
should not hamper the success of these projectsettr, this should not impede or hamper the
existence of national coordination for implementieglealth at said scale and it is also
recommendable that the eHealth strategy be iniitle the national ICT strategy. For example,
Spain has a collaboration framework between thag#inof Industry, the main agency responsible
for developing the information society, the Minjstof Health and Social Policy and the
autonomous communities.

Despite decentralised service management, which thescase in most of the countries
studied, there must be coordination when it comesetting standards used to share information
generated in the different institutions, to depliwe corresponding basic infrastructures, to
determine patient and healthcare professional ifitsatton mechanisms, and to determine
legislation required, among other measures.

Participation of all parties involved is also inoiemsable, regardless of whether project
management is executed at a national, regionadaal level. Physicians, nurses, pharmacists and
other professionals whose working methods will fiected by these projects must clearly define
their needs and express their preferences withrdeggathe different solutions. In turn, their
proposals must be taken into consideration. A céee@mple of the same is the electronic health
record used for primary care in Spain, whose swucieslosely related to the work of physicians
who patrticipated in designing the record in the-80d and who have subsequently been working
to develop and perfect the same.

With regard to the participation of all parties atwed and decentralised management, there
is another factor that must be taken into constaerathe need to share good practices. Healthcare
professionals, whether these are clinicians, teidmé or administrative personnel, must have the
chance to disseminate their work and share thgdemences with respect to eHealth project
development, presenting results obtained, suceessré and also their reasons for failure.

4. Telemedicine

One of the most attractive sides of eHealth isnteldicine, which presents multiple applications:
teleradiology, tele-X-ray imaging, teledermatologgiemonitoring of vital signs, teleconsultation,
etc. Solutions of this kind are more developed ligaa where the population features major
geographical dispersion, since this allows heattsgistem resources to be better used.
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However, we must consider that telemedicine wodsel on the prior existence of clinical
information systems and situations may come upiriegudirect care. Telemedicine must never be
considered to be a substitute, but rather assistborcaccess to care, improving care quality and
fairness. This is the case in Denmark and Sweddrnichwhave faced telemedicine system
development after consulting several basic sysimmisaim to improve care access and quality in
rural areas, among other objectives.

5. Citizen perspective and participation

Most patients understand the benefits of eHealtplémentation and accept the need to create
shared electronic health record systems that walkentheir clinical information available at the
time and place required, independent of the tinteace said data has been recorded. In the event
of these new possibilities of accessing and ushwjr thealthcare information, patients’ main
concern is information confidentiality, meaning ttilahealthcare system must be implemented in
order to determine the corresponding access periadstify and authenticate persons with access
to data, and to record this access and operatienfigrmed.

Widespread expansion of ICT use, with Internethashbiest example, has opened a telematic
access route for citizens to some clinical-admiaiste healthcare system services and the
advancement of digital television is expected talleo availability of a new means of access in the
future. Denmark hosts the portal Sundhed.dk, whibtdws patients to manage appointments and
activate corresponding reminder mechanisms, whiteUnited Kingdom is considering a similar
milestone as part of its planning process.

Some patients have stated that they wish to peatieimore actively in the process, suggesting
the possibility of accessing their health recorcbider to incorporate information and more fully
complete the same, foreseeing its potential towage self care and the care of chronic illnedses.
Spain, the HCDSNS project plans for direct citipamticipation in treatment of his or her health
information, allowing the citizen to see who hasemsed this information and to block access to
certain data sets if he or she wishes to do so.ederycurrent experience is very limited in thissse
and is restricted to the pilot project, since impdatation of the same requires prior existencenof a
integrated set of information systems that wouldided to determine a new access profile.

On the other hand, before taking on an active imlmanaging their information, patients
must understand the possible consequences ofdihedt participation, especially when it comes to
blocking access to data. The ongoing advancemd@Tf means that citizens will be increasingly
knowledgeable in this field and will be able toigamanage information systems. However, the
vast majority of these citizens lacks clinical infation management experience. Therefore, it is
indispensable that patients be informed and eddcat to how these systems work. It is
recommendable that patients be involved in thegtesievelopment and exploitation of the same.

6. Legislation and security

Security for eHealth projects can be considerenhfitoree different perspectives:

- Information security, understood as the balancevdéen information availability and
confidentiality.

— Patient security, reducing the possibility of beaffected by mistakes made during care
provision, improving service quality and guarantggprivacy.

— Security for healthcare professionals, who prowidevices in the right legal framework
with instruments to facilitate their work.
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Systems must meet technical information securigiirements and include procedures needed in
order to guarantee patiently security in their fiowal design to satisfy these three security
aspects. Likewise, all of this shall be executethiwia legal framework that establishes data
protection and clinical information treatment stara$, starting with clinical record validity and e-

prescriptions for all purposes. Legislation regulatdata protection in the European Union is

Directive 95/46/CE dated 24 October 1995 regardimg protection of physical persons for

processing of personal data and free circulatiothisfdata. Member States have incorporated this
directive into their national legislation.

7. International collaboration

Citizens are more and more internationally moliige to the creation of shared economic spaces
and major transport and communications developn¥dris means that clinical information must
be shared between healthcare systems in differmmtiges, thus guaranteeing quality care for
patients outside of their countries of origin.

This implies the establishment of an internatide&kl for eHealth implementation, above
national, regional and local levels, with the afoemtioned key factors remaining perfectly valid.
Some of the countries studied have been particigaii projects of this kind for several years now.
Denmark and Sweden are currently even collaboratingely, which was facilitated by their
advanced eHealth implementation at national levels.

The following benefits stemming from internatiocallaboration have been highlighted:

— Supply of new healthcare services and provisiongiftzens due to the incorporation of
new technologies and organisation processes.

- Increased qualification and training for healthcasestem professionals by attending
international meetings or visiting healthcare centa other countries in order to further
their training and subsequently apply this new Kedge to institutions in their countries of
origin: work methods and discipline, standardsa gbtection, healthcare legislation, etc.

— Economic savings stemming from the contributionkobwledge and resources by all
participating partners, enabling the sharing obpgxperiences that were successful or
failed and avoiding costs stemming from mistakesdenan the past. Likewise, the
grouping together of several partners means tr@tauies of scale can be applied when
hiring services and purchasing goods needed inr dodexecute different collaboration
activities, getting special treatment and pricealists.

— Development and consolidation of specific interoradil networks for incorporating ICTs
into healthcare, facilitating continuity of diffarecollaboration activities and new project
execution.

— Overall corporate network generation in the ICTteedy the participating countries,
increasing this sector's competitiveness and emgagieeconomic activity in European
regions. Likewise, cooperation facilitates natioaatl international corporate penetration
in the healthcare sector and reduces investmerd oeguired for the same.

- Reinforcement of foreign policy in participatingusries, encouraging the establishment
of mutual benefit collaboration venues and linegaxfearch, the sharing of know-how
and experiences, and the creation of new linesooperation in other areas (economic,
legal, educational, etc.).
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D. Some key aspects in eHealth project planning

1. eHealth and innovation strategy

As stated beforehand, we must not lose sight offdbethat eHealth is not an end in itself, but
rather an instrument for meeting healthcare objestiThis means that the eHealth strategy should
be a part of the general healthcare system strategy

In the United Kingdom, the NHS Plan was designedriter to ensure quality, universality,
security, speed and proximity to care services, ingakhe required equipment and know-how
available to healthcare professionals. The rol&Cdfs was considered to be essential for meeting
these objectives, since this guarantees each Nef8gsional immediate and safe access to patient
information and knowledge stemming from the expuaréeof other professionals.

New systems will enable fast access to clinicat tesults, prescription and revision of
treatment with enhanced security, the sharing téptinformation between primary care services
and hospitals, more efficient management of patgmointments, the studying of treatment cost
and efficiency, as well as the detection of sys&mrtcomings or inequalities, among other
features. In order to meet these objectives, waekhods needed to be changed and standardised
and information management had to be improved, aisihe information recorded in patient
clinical histories.

The Nordic countries in Europe, such as Denmark @wdden, have been developing e-
administration for several years. This is conceigedhe incorporation of ICTs into public services
in order to improve their quality, security, efficicy and accessibility for the benefit of citizens.
Implementation of e-administration is consideredé¢oessential in order to improve coordination
between different government levels, which are Kiglomplex due to a series of decentralisation
processes executed. This means actions in diffefields in addition to the technological,
legislative, organisational and commercial sectors.

The health and social care sector is no excepsigmecially within the current framework of
budget restriction, population ageing, service &isation and rising service costs, as well as the
demand for personalised and ongoing care. The blardiintries have developed strategic ICT
planning with several elements in common for thisppse. The main objective of the same is to
guarantee that all clinical information is shared a timely and secure manner within each
healthcare system.

This entails several concrete actions related écethctronic health record and collaborative
networking (shared information and knowledge mansag®); e-prescriptions (patient security);
process classification and standardisation (efiicje and coordination); and telemedicine
(improved patient accessibility to the healthcastem).

Spain has a specific plan for developing the infation and knowledge society, the Avanza
Plan. From a budget perspective, Avanza Plan fgnciime to over 5 billion euros provided by the
Ministry of Industry, Tourism and Trade through tBiate Secretariat for Telecommunications and
the Information Society between 2005 and 2008.diiteon, several Avanza Plan measures were
cofinanced by other public and private institutiarad by the corporate sector itself, which have
contributed and mobilised over 3.8 billion eurosrento date. In keeping with the same, over nine
billion euros were invested in specific informatignciety development programmes in Spain
between 2005 and 2008 alone.

Quality Plans are prescribed in the Cohesion araitpun the National Health System Law.
The first was committed to in the President of @@vernment’s inaugural address and made up
part of the agreements made at the 2nd ConferenBeesidents, where an additional 50 million
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euros per year were allocated. During the firstyeé the Quality Plan, efforts concentrated on the
areas of health promotion, equality, clinical elemte, digital clinical record and information
systems. The method employed was joint work withegts, autonomous communities, scientific
associations, patients associations and socialciasems, seeking agreement between and
involvement by all parties.

The end result of an agreement made with 32 séientissociations and patients
associations, as well as with experts from the rearteous communities and the Online Health
Programme is the National Health System DigitahiCil Record. Development of the same has
enabled completion of the pilot phase in two autooos communities and this phase is to be
extended to the rest of the communities.

Information system improvement driven by the Quadlitan has led to commissioning of the
standardised Health Information System agreed th thie autonomous communities. All of this
entailed the improvement of existing informatiorbsystems that affect large-scale healthcare
areas: health status, the health system and ciagsfaction.

On the other hand, all autonomous communities lraleded information technology and
health information development in their strategitd ananagement plans. Some of these have
specific master plans for technologies and inforomasystems and these even make up part of their
health service identity signs. This is the caséhwulite communities of Andalucia (the DIRAYA
project), Castilla-La Mancha (Mambrino and lkono$jalencia (Orion) or Galicia (lanus).
Although other communities simply call these sysmans, these communities also have specific
programmes associated to strategic healthcareceguianning available.

Under ideal circumstances, eHealth developmentldhalso be associated to the national
Information Society promotion strategy. This shootthsider that healthcare is one of the sectors
that stands to benefit most from the use of ICTi®esit is highly information and knowledge
management intensive and is also a sector feathigigsocial return on investment. On the other
hand, high returns such as ICT knowledge and intimvacan also be expected from eHealth.
Investment in this field encourages knowledge omtimm and specialised human resources
training, since a transfer of these takes plaastter sectors of the economy.

In order to ensure that all of this takes placegatth investment must always come in hand
with innovation. The incorporation of ICTs must lae part of continuous innovation and
improvement processes. Otherwise any headway miideewimited to the direct consequences of
mere process mechanisation, such as bureaucratiegs execution speed and improvement.

The clearest example of ICT use in the healthcaoegss is the electronic health record
(EHR). This assumes the introduction of these teldyies at the core of healthcare activity, which
is the relationship between the physician, othaitheare professionals and the patient. The EHR
ensures that patient clinical information is alwaysilable to the professional providing care for
the same at all times, regardless of where and whsmnis being provided or where and when this
information was generated. This is the main inniovaproduced by the introduction of ICTs into
the healthcare process.

Healthcare professionals and administrative perslonaed an innovative attitude in order
for this change to take place. Merely computerisingently existing processes is not enough. If
this were the case, the end result would be artretéc reproduction of the clinical record on
paper, but this would lack features provided by th@acity to improve healthcare continuity,
quality and efficiency. Another example of ICT wsea powerful tool for innovation is the creation
of virtual radiology services to service severaspitals simultaneously, enabling optimal use of
radiological physicians: a highly specialised reseuhat is hard to come by in some countries.

70



CEPAL - Serie Politicas sociale$ 68 Application of information and communicati@ethnologies for health systems in ...

As stated beforehand, the innovative concept ofitihesre knowledge and information
management implies the possibility of sharing tame. Information about each patient is shared
between different healthcare centers and levelsyedlsas between other services and healthcare
system centers. For example, the EHR enables thesfar of information required for
epidemiology, research, evaluation, teaching, pfapand healthcare management activities. In
this case, innovation means modifying the concdptlimical record in order to ensure that
information flows to where it is needed for patieaire or processed properly for execution of
healthcare research, management, evaluation andiptpprocesses.

Persons making decisions related to investmengattih information systems are often under
pressure to provide short-term returns. This pressay lead to the mechanisation of the current
processes without in-depth analysis of the samthowi searching for innovative solutions and
therefore without incorporating healthcare systéfigiency and quality improvements. This short-
term outlook entails the risk of settling for simpimprovements made for bureaucratic procedure
efficiency, which are attractive at first but unistctory for healthcare professionals, patient$ an
citizens, who are precisely the people improvenaéforts should be focused on.

Besides the limited short-term outlook, an outlegth limited range is another risk that can
come up. Solutions are often sought for centersjcas or concrete problems without considering
the global health system perspective. Proceedinthighmanner means that one of the greatest
benefits of eHealth is lost: sharing informationoider to generate knowledge. In addition, higher
investment will subsequently be required in ordesdt things right.

The eHealth strategy must therefore show an innavaattitude when it comes to
incorporating ICTs into the health system valueirthimtegrating the same in the general strategy
and making up part of the national strategy fonmtion of the Information Society.

2. Prerequisites

The implementation of eHealth is not limited to development of several information systems,
but also requires that several prerequisites be Afisstence of these prerequisites will make success
very difficult or impossible to achieve.

2.1 Infrastructure
The first requirement is purely technological andsists of providing the basic infrastructure neede
for information systems to work. Elements makinghip infrastructure are listed as follows:

 Hardware:

— Data processing centers with computer equipmentired) for the housing and
centralised management of the different systemglicgtions servers, database
servers, data storage units, equipment for recgrdimd recovering security copies,
etc. A data center also needs accessory infragtegtsuch as a sufficient and
redundant power supply and a heating and air comndgig system.

— Customer posts in order for healthcare professotmluse these systems: personal
computers, portable computers, slim clients, siplaohes, etc.

» Core software operating system; database manager; developmeinbements, testing
and production of information technology applicagp network management software;
security copy software; etc.

* Communications: fixed, wireless or mobile telephomstwork infrastructure; network
management and security devices; communicatiorréddaendancy; etc.
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2.2 Patient, healthcare professional and healthcare center identification
In order to ensure that all applications operatingthe health information systems can
communicate between each other or interchangewdéttaregard to a person, it is indispensable
that this person be singly identified. The factttdata transmission is executed automatically
means that individual identity must be absolut&stain.

Just like any other real world system, a clasdifbcasystem is based on the synthesis of
basic entities participating in the same and orsuissequent incorporation into a database where
these entities become a set of tables with correlipg attributes and interdependence relations. A
normalisation process must be executed in ordeth®rsystem to work correctly. Among other
normalisation regulations, the existence of a pryn@de is essential. This is understood as the
element that singly identifies each system enfityis primary code cannot depend on the attribute
values of said entity.

In the case of health systems, patient identifocattonsists of defining a primary code for
the patient entity, assigning each person an aseptle, which is to say that this does not depend
on patient characteristic values, such as his pname, last names, date of birth or sex. A system
based on the formulation of identifiers by meana abmbination of these characteristics has been
used in some cases. However, if these are chasiit®ithat may vary (changes of name and last
names, mistakes made in the system when dischattggngerson, etc.), each change means going
back to create the person’s code, which bringshepirtitial problem once again: existence of a
patient with several identifiers. On the other hattee values of these characteristics can be
repeated for different persons, meaning that thexg be a case of different patients with the same
identifier. It seems that best solution for alltlois is the assignment of sequential codes.

After determining which system will be used to gewe identification codes, an entity
responsible for assigning and managing the same Ipeusreated. This entity shall oversee code
integrity, guaranteeing that no person has more tmee identifier and that this identifier does not
make reference to more than one person. The apphicarea for this code must also be determined
and use of the same may be exclusively limitedht® health system or associated to other
information systems such as social services, seeelrity and driver’'s licenses, among others. In
order to safeguard citizen privacy, some countlieé the use of patient identification codes
strictly to the health system, or make the samg exidensive to the social security system.

Professionals accessing the health system musbelsaly identified, making the existence
of a list of professionals with authorised accesglinical information indispensable in order to
meet system security objectives (authenticatiomfidentiality, authorisation, auditing and non
repudial, among others). In keeping with the saimehealthcare center or hospital where access to
this information and treatment of the same is tgkplace must be identified, meaning that there
must also be a list of healthcare establishments.

2.3 Catalogues
The concept of information system interoperabilitgiudes matters as elemental as use of common
coding for medication and healthcare products. &hewust therefore be constantly updated
corporate catalogues in order to allow any heaithcgystem professional to clearly identify
different medication and products referenced imepatlinical information.

2.4 Specialised ICT personnel and clinical personne |in charge of the same
As stipulated by the Spanish Health Informaticsi€yc(SEIS) in its strategic lin€sproper ICT
execution for healthcare and efficient harnessifigpotentials depend on the quality and
availability of human resources. This requires progtaffing, with well-trained and experienced

® Strategic lines in Information and Communicatiacfinologies for Healthcare in Spain. Spanish Heaftirmatics Society (SEIS).
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persons filling every post and level. Healthcard@ I@ofessionalization must be empowered for
this purpose, with specific programmes as parthefregular training of undergraduate, graduate
and further education studies. In addition, theettggment of informatics solutions requires
collaboration between clinical and technical persdnin addition to knowledge of the sector and
processes involved, clinical personnel contribateiative proposals for system improvement. All
things considered, human resources with a profeskitCT profile and experience in the
healthcare sector are required, as well as hunswurees from the healthcare sector with ICT
knowledge enabling these to collaborate with thienéy professionals.

Improving health sector efficiency: The role of dnhation and Communication
Technologies is a study published by the OECD il020This study specifies professional
involvement as one of the main requirements in ofdeeHealth to be successful. This aspect is
critical in the case of clinicians, since theirgrities focus on care, investigation, teaching é@nd
the case of positions with responsibility) managetmin order to facilitate the active participation
of professionals in ICT project execution, one bt/ is to offer these professionals bonuses
associated to the meeting of objectives associatbealthcare system priorities. To this regard, it
is fundamentally important to consider that eHeathot just about ICT system development, but
also involves its subsequent implementation, uskamgoing development in order to consolidate
an innovative and sustainable business model.

Proper bonus system operation requires a cleapagidrably jointly agreed definition of its
terms and conditions: objectives to be met, charistics of the bonuses offered, assignment of the
resources required, methods for evaluating comgdidevels, transferring of the same to bonuses, etc

There are several different kinds of bonuses: emindonuses (financial aid, subsidies,
extraordinary salary increases, etc.), improvedkimgr conditions by means of added value,
professional development, etc. Effectiveness ofhedmnus will depend on healthcare
professionals’ working conditions, among others. &mample, economic bonuses will always elicit
great interest, but application of the same will $impler and more effective in the case of
independent professionals, since the amount tendle tvariable and associated to activity, while
public employees are paid salaries featuring a Ijndised component. The latter would greatly
appreciate any added value provided by eHealth wwatld make their work safer and more
efficient, such as automating unimportant taskgreating new healthcare possibilities, such as
those stemming from telemedicine (telemonitoringgleradiology, teledermatology,
teleconsultation, etc.). In turn, independent psienals would not only appreciate these added
values, but also improvements made to adminisgatjsstems they use for invoicing and logistics
management, as well as all other core activitieshfe provision of clinical care.

Lastly, it is also critically important to considérealthcare ICT knowledge as another
element behind the professional capacity of alltheare actors, meaning that users (healthcare
professionals, administrative personnel and cigzengeneral) must be trained and educated in
order to more efficiently use eHealth systems.

2.5 Legal framework
As stated beforehand, incorporation of ICTs intaltieare activity requires a legal framework to
guarantee information security and provide legdiditg for the recording and processing of
healthcare information using electronic procedufestors such as citizen insecurity with regard to
the confidentiality of their clinical informatiorgr healthcare professional insecurity as to the
availability or validity of said information lead rejection and hamper the implementation and use
of these systems.

Several prerequisites must therefore be takendatsideration when designing an eHealth
strategy, including hardware, software and commatiwos infrastructure; patent, healthcare
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professional and healthcare center identificatioealthcare product and medication catalogues;
human capital required for all of the same; andegal framework guaranteeing information
security and providing validity for digital clinitdata records.

3. ICT application to clinical information and clin ical-
administrative information in order to assist healt h system
management: the healthcare information system

Healthcare information is not an isolated entityt kather part of a system that includes clinical-
administrative, planning and management, clinieak@nd knowledge management applications.

The clinical system includes records of the retahip between patients and professionals
caring for the same and making up departmentaésys{(clinical laboratories, diagnostic imaging,
pharmacies, etc.) and in general all systems auntpi information about their health,
independently of the care network point where thfsrmation was generated. In addition, this
must be integrated to the clinical-administratiystem, which is the health system organisation
instrument, and with economic-financial managensystems that provide logistics management
required in order to carry out clinical activity.nQhe other hand, the processing of clinical,
administrative and financial data enables managerérknowledge required for biomedical
research, as well as health system planning, el¥@fuand management and public health
management.

As a consequence of this integrated system, anpatieealthcare information includes data
proceeding from at least the following systems:

— A personal identification database where the sipglient identification code is stored.
— Alist of healthcare professionals identifying ps$ionals who care for patients.

— A list of healthcare establishments identifying Itie@are network points where patient
health information is generated.

— Electronic health record or electronic health rdcor

— Medication and healthcare product catalogues.

— E-prescription system.

— Departmental clinical systems, such as clinicabtatories and diagnostic imaging.
— Health promotion and illness prevention programmes.

- Clinical information from other centers and sergice

In addition, clinical-administrative systems fatzite the management of several procedures
required in order to care for patients at a hospitanedical center: assigning the patient a bad, a
operating room, appointment or diagnostic test, @ming the hospital discharge report. Clinical
information is also a valuable source for publialtie management. Lastly, all of this activity
requires the assignment of human resources andiatateenerating costs managed by means of
economic-financial management systems.

Healthcare information therefore makes up partrofiraerwoven complex through which
data flows, and which makes up the health inforomatystem. Figure 11 describes the layout of
this system.
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FIGURE 11
HEALTHCARE INFORMATION SYSTEM
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4. Knowledge management

Existence of an integral healthcare informatiorteysprovides added value to conventional paper-
based systems, with a series of advantages. Inrigeepth the Escolar layout (Escolar, 2003),
these can be classified into three interrelatedl$ev

* The vegetative level, which encompasses improvesngieinming directly from the use
of ICTs, which are feasible due to their large agigr and information processing capacity:
more efficient file management, the possibilityiofmediate and concurrent access to
information, more exhaustive access control, thkimgeof security copies, etc.

* The operating levelmade up of functional improvements stemming fropec#ic
developments such as the automation of repetisiskst (for example, report formulation
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5.

and prescription issuing) or assistance and erootral for the execution of clinical
actions (for example, detection of medication pripson interactions and
contraindications).

The epistemological level, made up of improvemdatsising on knowledge generation
and management, enabling the detection of guidelangproblems and the development
of new operational functionalities:

Clinical management assistance, enabling physiciamsl other healthcare
professionals to review their activities and casedf-evaluating their results and
proposing improvement objectives.

— Healthcare system management assistance, withrahtegorecards and decision-
making support systems based on the concept obnpesthce assessment, which
enables the transfer of strategic healthcare systgectives to the operating level,
associating certain critical success factors andddaivity indicators to each of the
same.

— Public healthcare management assistance, enaltiagavailability of firsthand
clinical information for monitoring, promoting angrotecting the population’s
healthcare.

— Promotion of evidence-based medicine by means @ide-making support systems
that make use of the available duly contrastedesadliated scientific information.

— Artificial intelligence, by applying expert systeraavironments such as diagnosis or
surgery.

— Research support, enabling researchers accessgherhguality information and
accuracy while facilitating the generation of neimes of work by developing
diagnostic and therapeutic solutions, the studpaifent results, analysis of process
efficacy and efficiency, etc.

— Teaching support, making a source of informatiogeldaon experience available to
students and professors and enabling the use ofegemational tools, such as the
creation of reference databases, the use of daeaisaking support systems, simulator
development, educational programme formulation stesste and patient learning
personalisation.

Final considerations

In the event that the healthcare information sysigeno be built from scratch, this construction
should logically start by meeting prerequisites antbsequently continuing to develop clinical-
administrative and economic-financial managemerstesys, followed by clinical systems and
finally those systems designed to facilitate knalgke management. However, ideal situations do
not exist in practice. There are generally sevdistonnected heterogeneous solutions that use
different core technologies. Priorities must therefbe established and work must be started on a
healthcare information system in order to integrtie existing systems in order to share
information that has already been generated. Thik require a solution to the problem of
identifying patients, persons and healthcare estabents; the use of semantic and technological
standards for data interchange; and guaranteedrnaf@mn security.
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Healthcare legislation
Belgium:

Social security law for migrant workers, passedl®4. Revised in 1969 and completed in 1981 with th
General social security principles law for migrautrkers.

Medicines Act of 25 March 1964.

Urgent Medical Assistance Law of 8 July 1964.

Royal Decree of 27 July 1967, social security ff-employed workers.

Healthcare Profession Practice Law of 10 NovemBéi71

Royal Decree of 10 November 1967, Order of Physgia

Institutional Reform Law of 8 August 1980.

Royal Decree of 14 September 1984 on the settimgte$ for compulsory health insurance.

Law on Hospitals passed in 1963 and revised 7 AUR&7.

Decree by the French community dated 19 June 18&&coreditation and funding of home care.

Healthcare Financing Law of 6 August 1990.

Health Insurance Law passed in 1963 and revisehifi41994.

Royal Decree of 3 July 1996 on application of thenpulsory insurance law for medical care, reviséddly
1994.

Decree by the French community dated 14 July 190Fealth promotion organisation.

Decree by the Flemish community dated 14 July 1688the accreditation and funding of home care
provision.

Non-conventional Practices Law of 29 April 1999.

Royal Decree of 25 April 2002 on budget allocationl negotiation for hospitals.

Decree by the Waloon region dated 13 June 200B@nrganisation of healthcare institutions.

Patients Rights Law of 22 August 2002.

Decree by the Flemish community dated 17 Octob8B2ih health and welfare provision quality.

Decree by the Flemish community dated 3 March 20@4rimary care and cooperation between healthcare
professionals.

Royal Decree of 21 September 2004 on the accriditaf home care and general day care centers.

Royal Decree of 12 January 2006 on nursing carerdsc

Royal Decree of 12 February 2008 on the use obiaritts in hospitals.

Royal Decree of 7 June 2009 on the use of e-ppgms by physicians and odontologists in hospitals

Denmark:

Health Law of 24 June 2005.

Law for the Authorisation of Healthcare Professisrand Healthcare Activity of 22 May 2006.

Ministerial Order on central administration in rteabre services of 10 September 2002.

Pharmacy Act of 12 December 2005.

Act on the Right of Appeal and Compensation withi@ National Health Service of 24 June 2005.

Ministerial Order on infectious diseases of 14 J20@7.

Law on a Scientific, Ethical Committee System amel iHandling of Biomedical Research Projects of 28/M
2003.

Ministerial Order on the use of force for psychimtreatment of 1 November 2006.

Act on Psychiatric Treatment according to Legaldedure of 21 December 2005.
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