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ABSTRACT

This Ph.D project started from a broad analysis aiming at iga¢isig the key
issues in the development of Information and Communication TechnoloGiEks (I

in the health care sector, with the aim of making an in depth igaésh to
evaluate the effects of Electronic Medical Record (EMR) impletation on the
organizations adopting them. Furthermore the study examined two ssitithgs

which have adopted the same EMR system produced by the same prokider
comparative study aims, in particular, to analyse how EMR sgstem adopted

by different health organizations focusing on the antecedents &MiReproject,

on the implementation processes used and on the impacts produced.
Diffusion theory, through the lens of socio-technical approach, repredents

theoretical framework of the analysis.

The research results are based on policy evaluation and cases.siugietwo
hospitals selected for the case study analysis are therRédiospital of Local
Health Authority in Aosta, Italy and the Royal Infirmary adiburgh, Scotland.
In conducting the data collection several strategies have bedndmscumentary

analysis, interviews and observations have been carried out.

This work provides an overview of the key issues arising over e-hgeality
development through a comparative analysis of the UK and Italy and pande
insight into how EMR systems are adopted, implemented and evaludhed w
acute care organizations. The thesis is a comparative inter@atesearch about
the development of e-health and the use of ICT in health care .s@tiier

approach makes a both a theoretical and methodological contribution. By



focusing, in particular, on EMR systems, it offers to practitisremd policy
makers a better basis of analysing ICT usage and its impacthealth care

service delivery.
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“Developing a comprehensive medical information gystis a more
complex task than putting a man on the moon had bée

(Morris Collen, 1995 1: 464)
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CHAPTER 1

INTRODUCTION

Information and Communication Technology (ICT) has improved effigiemz
quality in many sectors of the economy and made a conside@iilgation to

the modernization of public administration at all levels (Hendri@841 Heeks,
1999). This is also true in the case of health care, where tegeskre helping

to transform the sector with the introduction of new medical techmspg
evidence-based medicine and new financial models (Vikkelsg, 2007)oBlec
medical and patient record systems, in particular, are “pegtict change and
improve health care” (Kazley and Ozcan, 2007). Some literatureeoadoption

and the impact of technology on service delivery by public organizations
(Kraemer and King, 1977; Griessemer, 1983; Klay, 1988; West, 2005hbas

that the effective adoption of ICT has changed over the yearsclasotogy has
evolved, and its incidence among organizations has grown and become more

pervasive (Hendrick, 1994).

However, health care professionals and organizations have found thdbthey
always have adequate systems to deliver strategic changem@o competitive,
health care professionals and organizations are looking to informat
technologies for help. According to Eng (2001), the adoption and implenoentati
of ICT in the health care sector is developing much more sloatypared to
other sectors, such as finance and commerce. This is due to senerdiments

observed by Ganesh (2004). These include the continuing lack of awareness



among patients of the availability of online access to spsiclalowledge or the
legal issues implicated by the use of electronic communicaimongedicine. In
practical terms, although some ICT systems are alreaphaae in the healthcare
sector for the execution of administrative tasks, such as billetgedsiling and
inventory management, there is scant adoption of extensive integietedl c
information systems. Although some of these factors persist &uta@rc extent,
greater computer literacy (Norris and Moon, 2005) in the general ggapul the
availability of communication infrastructures and changes in governpwicies
and increased support for clinical computing in particular, suggasthis trend

is changing and will continue to do so in the coming decade.

Such considerations are substantiated by previous studies focusinglevethad

adoption of ICT tools by the health care systems in different&lntries, both at
general practice level and at acute hospital level. Continuitgané and
effectiveness of health care policies can be achieved at régindaEuropean
levels if the main actors of the care processes share informuat their patients’
history. Hospitals around Europe have been introducing electronic mestioed

systems, to keep track of their patients’ records and to &eilihe administration
of prescriptions. Assessing the diffusion of ICT among the ldigmomes
paramount for stimulating the creation of longitudinal patient saras that
might contribute to more efficient health care processemdlividuals and more
effective health policies. To this end, understanding the use, diffustbdesyree
of pervasiveness of ICT among acute care organizations setgrands for
depicting the nature and direction of new trajectories in health jgeactices

based on a more comprehensive and informed basis for decision making.



1.1 The aim and scope of this research

The main purpose of the study isidentifythe key issues in the development and
implementation of e health andawaluatehow the adoption of EMRs influences
delivery of health care services in hospitals, analysing how gystems affect

the organization and the operations of its main users and stakeholders.

This purpose is addressed by two types of motaesdemicandsocial.

* the primary reason is the desire to fill a gap in literaiareerms of
systematic comparative international research into the ewaiuafi the
impacts of IT, EMRs in particular, by making a theoretical and
methodological contribution;

» the study also aims to contribute to the development of advice for public
decision makers by offering a better basis for practitionedgstlae policy
makers involved in the health care sector for an analysis ofdfe and

its impacts on service delivery.

1.2 Structure of the thesis

This thesis is divided in 10 chapters. Chapters 2 to 5 illustratieattigground of
the research in terms of literature, the theoretical frasmewnd methodological

perspective.

Chapters 2 and 3 provide an overview of literature and past sfodigsing on
the relevance and use of Information and Communication TechnolodjiapteC

2 looks specifically at issues relating to the adoption of V@fhin the public



sector and the health care sector. Chapter 3 examines sp€difiase within
health care organizations: Electronic Medical Record systemdhananpacts

produced by them.

Chapter 4 provides an overview of the theoretical framework dfttity. It looks
at innovation and the Diffusion Theory in greater detail and how it imedy us
interpret and understand the spread of innovations within the hesadtlsector.
We also applied the lens of the social-technical approach foatialysis in order
to identify all the relevant aspects associated with thigdyst‘technical aspects”
that have to be balanced with the “social aspects” of the developharstystem

(Berg, 2003).

Chapter 5 illustrates and discusses the research methodology adaptbd data
collection methods selected for the analysis, to answer theralesgaestions
identified and to address the research aims of the study. Thisiescespecially
the use of Actor Network Theory (ANT) as an analytical tempaiwhere the
researcher follows actors and seeks to understand what they doefresents a

valuable means of understanding and recognizing complex realities.

Chapters 6 to 8 present our findings. Chapter six presents the resulte
documentary analysis of publicly available data aimed at idemgifhe policies
and acts marking the development of e-Health over the last 19 iyedifferent
geographical and cultural contexts. The analysis moved from the broades
supranational level represented by the European Union and then aradyizelke

national (UK and Italy) and local contexts (Scotland and the Aosta Valley).



Chapters 7 and 8 present the case study results. These arevike dd’Aosta
Regional Hospital and the analysis of the case study seftiRgyal Infirmary of

Edinburgh .

Chapter 9 discusses some ethical and privacy issues retatefllR adoption

recurring at both study sites.

Chapter 10 draws the findings of this study together and consigemlicy and
managerial implications concerning the promotion of e-health anihceta the
adoption, implementation and evaluation of EMR systems in particuldrthen
presents the contributions of this thesis in terms of its thealethethodological
and practical contribution and also highlights any limitations ofstiaely and
how they have been addressed.

The thesis, in fact, contributes in several ways:

» Firstly, it contributes to existing literature on e-healthhwi¢égard to the
research context and the specific focus of the adoption, implementation
and evaluation of EMRs.

» Secondly this work makestheoretical contributionn relation to the use
of the social-technical approach to the investigation of the diffusion of
innovation through the different stages of adoption, implementation and
evaluation by studying how two different organizations went about
introducing the same EMR system.

» Thirdly the research perspectivthat marks this research project from a
methodological point of view, draws on the Actor Network theory, avhil
the dominant perspective of information and communication technology
studies has generally been marked by the positivist traditi@ul(@t,

1986), which stresses the adoption of previously defined model -



controlling variables and testing hypothesis.

Lastly, this research contributed to the development of advice forcpubli
decision makers since it helped identify which processes arevalasble

for the implementation of innovation within health care organizations and

how the processes may be enhanced.



CHAPTER 2

E-HEALTH: FROM VISION TO PRACTICE.

A critical examination of literature on the adoption and implementation of

ICT in the healthcare sector.

This chapter conducts a review of recent academic literatueshealth, in terms
of both formulation and implementation It initially explores the concept of
“innovation” in the public sector in the broadest sense and subsequently examines
literature on the formulation and implementation of e-government esjici

focusing on the e-health adoption and implementation process in particular.

2.1 Introduction

No analysis of the innovation process in the public sector can be conducted
without considering the framework within which they have taken placecent
years, the importance of information technology has gradually sedeand
attention has shifted to the role it plays in modernizing the publitos The

need for a new model of public administration and a new way of goger
connected with the growing role of ICT, has even led some scholatgoport

the American concept of a “Virtual State” where "the imgtrand a growing
array of information and communications technologies fundamentadigify
possibilities for organizing, work, business and government. As a revolytiona

technology, the internet provides the technological potential to influtree



structure of the State as well as the relationship betwstse and citizens”
(Fountain, 2001). Historically speaking, public agencies operated in an
environment characterized by high regulatory restrictions and qablitmust-

dos” (Greenhalgh, Robert et al. 2004) enforced by external institysack as
higher levels of government and supra-national organizations). Tise@l fi
capacity has been limited and their resources greatly depesrdéme transfer of
funds from other public institutions (e.g. the federal or state gawent, regional
governments or other agencies). In such an environment, public agencies focused
on internal processes, establishing formal rules to guide their activares
controlling inputs. This led to the introduction of layers of specidlidées and
positions, and formal and strict coordination mechanisms. Conversitly, li
attention was paid to innovation. For all these reasons, Governmeuts! ahe

world have been considered inefficient, ineffective and unresponsivevieras
decades. Barton (1979, p.28-29) commented on the causes of these “buceaucrat

maladies” in the public sector and identified several challenges:

« the adoption of rigid rules and a lack of managerial discretion;

* the impossibility to dismiss incompetent staff and develop more
efficient resources;

* perverse incentive systems, with rewards being given for growth in
budgets and staff, regardless of benefits to the public;

« “irrational” decision processes, not linked to any “cost/benefit”
analysis.

However, as according to many authors (Osborne and Brown, 2005; Hughes
2009; Pollitt and Bouckaert, 2005) , there has been a series of rdaforims

public sector in a number of countries over the last two decades Téfesms



tried to apply the principles of business models to the public sectder the
assumption that the application of these principles would automatlealtyto
improvements in the efficiency and effectiveness of these seryideatcher,
1995). According to Hood (1991), the rise of “New Public Managemeri®MN

over the past 10 years is one of the most striking internatiaralgrin public
administration. Connected to this approach is the viewpoint that thede teebe
greater emphasis on “results” in the public sector and that theokepetition

and outsourcing to private sector contractors will improve govarhme
responsiveness (West, 2005). Christensen and Laegreid (1999), Ferlie et al
(2001), Fortin and Van Hassel (2000), Lane (2000) and Larbi (1999), Lapsley
(2008, 2009) explore these ideas even further, creating a large amount of
literature centred on NPM. NPM literature is now quite extenand includes
official campaigns to adopt various elements of NPM, academic considermations
the advantages and disadvantages of NPM and various texts dedirspedtfic
elements of NPM techniques (Christensen and Yoshimi, 2001). Osborne (2006)
summarized the key elements of NPM as:

(1) attention to lessons from private sector management;

(2) a focus upon entrepreneurial leadership within public service organizations;

(3) an emphasis on control of inputs and outputs and on performance mamageme
and auditing;

(4) the disaggregation of public services and the growth of the useaet,
competition and contracts within public organizations.

Nevertheless, many authors have recently questioned the nature aesssotc
NPM with regard to several aspects (Ferlie et al, 1996; Lpp2@08) For
example, some authors found that NPM is a kind of sub-school of PA whose

impact has been limited by the lack of a true theoretical bageconceptual



rigour (Frederickson and Smith, 2003) or that NPM is a failed paradig
Furthermore, even if the NPM agenda for change has been elxtiefhesntial

in recent decades, the evaluation of the future of NPM is acaenplex matter.
According to Lapsley (2008), the NPM phenomena cannot be analyzed without
considering the progress as well as the obstacles encountered) dhsr
development. In particular, there are three major constraints fo NP
implementation: theexistence of an audit sociefwhich may appear to be a
facilitating factor for the adoption of NPM but could also be comseaiean
element reducing the effectiveness of NPM); the embeddatlire of
professional boundaries public services; the way that certanblic service
organisationsbehave like social institutions. Consequently, after a period of
enthusiasm and “political rhetoric”, when both policy makers and puoanis
believed that private sector principles can solve the problemdickety and
effectiveness in the public sector, came the awareness thrarébalance was
needed between the public and private sectors also in view ioctiease in non-
profit organizations and cooperatives, which do not fall under the traditiona
classifications of public and private sector. Mintzberg (1996) disdussether
critical aspect that distinguishes the public and private set¢termaintains that
the public sector has to consider many stakeholders, including other public
administrations, business, and various categories of citizens withedif needs.

As a result, we can conclude that the NPM evolution will continue seberely
contested, even if the push towards NPM does not abate (Lapsley, 2008).
Literature considering the implications of NPM in public sectaganizations
suggests that it has influenced many reform programmes iwektern world
(Weiss & Barton, 1979; Hodge, 1996). These reforms have facilitategribeds

of Information and Communication technologi@€T) in the public sector for

10



the delivery of products and services and to enhance relationships with the public.
IT has been used in government as a method for improving efficiandy
effectiveness (Norris and Kraemer, 1996; Kraemer and King, 197@j;tprthe
advent of the internet, IT was used for mass data transaction thraigirame
computers (Schelin, 2003). In recent years, ICT developments changed
interpersonal communications, eliminating the constraints of geograpbdy
space, with great organizational consequences (Rahm, 1999) and conttibuting
the creation of the so called “Information Society” where ecoa@nd political
behaviours are enabled by large-scale use of digital networksenadits linked

to the use of ICT to cater for demands made on the public sedtaieriess time
needed for transactions and the ability to access services witme@and space
constraints, as in private business. Therefore, the application obrITthé
delivery of public services is considered a promising way to npeglic
expectations for “better public services”. This perspectivelargely expounded

by Osborne and Gaebler (1993) in their work entitled “Reinventing Govetnme
in the Information Age”. They offer empirical support for thiseliof reasoning,
with evidence that reforms aiming at the innovation of the pubttos will reap
benefits when associated with the use of ICT. Rose andrNi#®2) emphasise
the importance of the use of ICT in the public sector as a wagreating
networks between different inter institutional actors. Heeks (1999)y\auséhat

the delivery of such reforms depends critically on a more oved fot
information and a greater use of ICT, since the most tangibleresedof the
passage from NPM to “information age reforms” comes fromrtbeeasing use

of IT within government.

11



2.2 Literature review: method and structure

This chapter is divided into 2 sections. Section 1 provides a brieghawyrof the
literature on e-government concerning both the adoption and the implaoentat
of ICT in the public sector. Section 2 provides a critical discussiag+health
literature produced by scholars in terms of the adoption and imptation

process.

In this and the following chapter, we conductedyatematic reviewpamely a
review of literature according to explicit, rigorous, and traremamethodology
(Greenhagh et al 2005). In particular, the process of literaewvew was
conducted following a precise methodology, a structured and transgarentl
defined "metanarratives approach” as proposed at the internatimeal big
Greenhalgh and others (2004).
This approach organizes the analysis into 6 steps:

1. Planning Phase;

2. Search Phase;

3. Mapping Phase;

4. Appraisal Phase Using appropriate critical appraisal techniques:

5. Synthesis Phase;

6. Recommendations Phase Through reflection, multidisciplinary dialogue,

and consultation with the intended users of the review.

During theplanning phasethe inclusion criteria were defined with the aim of
including in the analysis:

a. Studies concerning the public sector;

b. Studies that address innovation within the public and health care sector.

c. Studies that analyze egovernment and ehealth.

12



During theSearch Phaseeveral activities were carried out:

e Searching for seminal conceptual papers by tracking references ehafer

e« Evaluating of these by the generic criteria, such as “schgarsh
comprehensiveness, and contribution to subsequent work within the topic”
(Greenhalgh et al. 2005)

« Searching for empirical papers by electronically searckimyg databases,

handsearching key journals, and "snowballing".

This lead to the identification of the keywords related to the oribemes of

research that drive the "navigation" between databases and journals;

During theMapping Phaseve proceeded in identifying items that, according to
the criteria previously identified, can be considered partigutatevant; then we
defined conceptual maps able to show connections and relationshipsehetw
various articles.
Later in theAppraisal Phase, each paper was examined under a scheme of
analysis aimed at mapping:

I. The key elements of the research paradigm;

ii. The context of the study;

iii. The research methodology adopted;

iv. The sample analyzed (in the case of empirical studies);

v. The main results emerged.

In this phase, each paper was evaluated for its validity and reéet@tice study
we were carrying out; then, according to the main findings, cabjastudies
were identified .

The next stepSynthesis Phasenvolved the synthesis of the results by

identification of key dimensions related to the issues of egoverremen¢éhealth

13



in the public sector (in terms of features specifications and imetihods) and
identification of the main factors affecting the adoption of egoventnand
ehealth in the public sector.
Finally the Recommendation Phasemed “to summarize the overall messages
from the research literature along with other relevant evid@megget, policy
making priorities, competing or aligning initiatives) and to distihd discuss
recommendations for practice, policy, and further research” (Gatgnlet al.,
2005).
The purpose of this method is:

* To ensure comprehensive coverage of the topic under investigation;

* Make transparent the process of analysis and selection of sources;

» To ensure the reliability of the results of the review fromdtientific.
and academic perspective

Figure 2.1 Lists the sources analyzed in thisenevi

20 Journals 5 Databases Book
:E :::x:: Review ‘éﬂg;%RO-ﬂmnm Premier sc"°|ar Chaptem

Public Personnel Management Emerald
Review of Public: Personnal Administration PubMedf MEIDLINE
Journal of Public Administration Research and Thaory EMBASE

Financial Accountability and Management American Medical
Public Money and Management Informatics Ausociations.
Joumnal of the Americen Medical Informatics

Association

Management Science

Academy of Managemwnt Journal

Health affairs:

Journal of health organization and management Abstracts
Haalth Servicas Ressarch

Information Systems Research

BMC Health Service Research

Health Care Management Review

Health Policy

Health Policy and Planning

Health Services Management Research

148 full text papers and References

e

94 sources in final
report
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2.3 E-government: review of previous studies

The policy formulation process is the starting point for the amsalyf the use of

ICT in the public sector and the adoption of e-government, in paticul
Focusing on this concept, current literature contains numerous stustassiing

the adoption of ICT with the aim of modernizing the public sectorstAged by

Huff and Munro (1985), “e-government policy formulation has different
dimensions and it refers to the organizatiostehtegies policies and processes
employed by an organization in its effort to acquire and difaggopriate ICT

to support its objectives”. ICT has been implemented by public agesicessthe

early diffusion of computer technology (Stevens and McGowan, 1985) to
automate repetitive activities as well as complex tasksertain organizational
areas. According to Simon (1976, page 286), “technology was seen as a means to
manage the limitations of bounded-rationality and provide the iniiiate for
better decision making”. In particular, early studies into the adoptibn
technology by public agencies refer to the usage (or non-usage) of esmput
based technology (Brudney, Selden and Coleman, 1995) and measure it by wa
of computer applications (such as payroll preparation, word processing,
geographical information systems, tax billing) and the numberypést of
technology (Heintze and Bretschneider , 2000) implemented by theizatian

by way of actual equipment (i.e. scanners, printers, fax machines)
telecommunications and storage technologies and the configuration of the

information systems.

Throughout the years, ICT diffusion and its pervasiveness have dtadlithe

evolution of technologies to cater for shifts in organizational needb a
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managerial tools; today, e-Government policies aim to use ¢C3upport any
level and type of activity of a public agency (Hendrick R. 199é&mfoperative
tasks to decision making and public service delivery. Since theidiifo$ web
technologies in the late nineties, governments have also beemmrgetheir
websites: initially, their goal was to establish a virtgaesence, but they
eventually aimed to promote on-line interaction between the public and
government agencies.

Much research into e-government policy formulation has attempteacts fon
factors that determine ICT adoption by public agencies and thegesmerally
influenced by literature on the availability of innovation (Binghdr@78;
Damanpour 1996; Rogers, 1995; Greenhalg, Robert et al. 2004). Mostef thes
studies have been presented by Norris and Moon (2005) in their exploratory
framework, where they discuss the associated environmental and atigerakz
factors. A common claim made is that e-government policy forioualas
influenced byenvironmental factorsepresenting the basis for understanding the
community and the needs of the public. They influence decisions getatithe
adoption of ICT and its actual use in public sector organizationshdfarore, a
large body of literature discusses external factors afigatinovation in the
public sector. These include the demographic (for example souilaéconomic
background) and cultural nature of the community (Coleman 1995), theafadm
functions of the government (Greenhalgh, Robert et al. 2004), the speediof

the country and metropolitan status (Norris and Moon 2005), the demand fo
services, political stability (Bingham 1978) and regulatory infbeésn(Bingham
1978; Moon, 2002; Walker, 2006).

Other studies examining the adoption of e-government by public organizations

have demonstrated that it is also affected byaitganizational characteristigs
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including the culture of the organization, human factors and the stuatuhe

organization and government. A strong organizational vision is sdatildate

the generation of clear organizational goals (Kanter, Steih,€t992). Similarly,

this affects the degree of their successful implementationylsties a collective

culture and facilitates the development of a sense of involvement gamon

personnel. Furthermore, empirical studies, such as the work by Neglovic-

and Godschalk (1996) and Heintze and Bretschneider (2000), emphasibe that t

perception of specific needs and the perceived benefits offerad mnovation

to individuals also

affects innovation in

public service provision.

In turn, acceptance of an innovation by the organization and its memabeinsas

the use of web technology to deliver services, affects ttenexo which it is

implemented. Accordingly, the structural characteristics of pubbiencies

somehow reflect these soft factors since they are designé bndividuals and

managers (Leonard-Barton and Deschamps; 1988) that manage and gawern the

and are shaped by the culture and vision of the organization.

Table 2.1 Factors influencing

e government adoption

Dimension

Theories

Selected related studies

Organizational factors

Organization’s perceptions ¢
particular needs

fAdoption/ Diffusion Model;
Technological acceptang

Organization size

Colesca and Dobrica, 200
e

model

Perceived relative advantag
of innovation, compute
experience, attitude toward
work-related change

Brudney,Selden and Colemat
1995; Moon 2002;

Hage 1980;

Norris and Kraemer 1996;
Demanpour 1987

N

je

Nedovic, Dudic, Godschal

1996;
Verkatesh and Davis 200
Heintze and Bretschneidg
(2000)

).
eI

Belanger and Carter, 2008
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External/Environmental Factors
Demographic factors Adoption/ Diffusion Model;| Brudney,Selden and Coleman
Technological acceptange 1995;
model Bingham 1978;
Steccolini and Nasi 2008
Form and function of et} Greenhalgh, Robert et al, 2004
government Aicholzer and Schumtzer,
2000
Region and country and Norris and Moon, 2005
metropolitan status Coursey and Norris, 2008
Sang et al 2009
Regulatory influence Bingham 1978;
Moon 2002;
Walker 2006
Teo et al, 2008

Adapted from Norris and Moon 2005

As stated above, ICT adoption has shifted over the years with thatiemobf
technology and its incidence among organizational processes; consequently
many scholars and authors have tried to differentiate e-goverraweltion in
different ways (Hiller and Bélanger, 2001; Layne and Lee, 200hxesi
Governments increasingly use information and communication technologies in
their daily business (Gil-Garcia and Luna-Reyes 2003; Schelin 20@8gyR
(2006) notes that many models and frameworks attempting to explain the
development and implementation of e-government have been proposed in recent
years as a result. Aicholzer and Schumtzer (2000) maintain élhgdvernment
covers changes of governance in a twofold manner: transformatiaheof
administrative process and transformation of governance itselfthérmore,
Holden, Norris and Fletcher (2003) found that each of the e-governmgas sta
represents different levels of technological sophistication, nitizgentation and
administrative change. The paper by Coursey and Norris (2008% @ffemore

work on this topic where they try to explore and systematize ptibhsathat

proposed e-government development models. Coursey and Norris found that
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these works, all published between 2000 and 2001, depicted e-government as a
linear development process that progressed through a serieasaspiespite
noting a number of differences in the models, the authors underlined! tinag a
publications they studied, started with the establishment of webnuesnd the
providing of information before offering interaction with citizensnsactions

and ultimately integration. The models portrayed e-governmergaa$ing “the
seamless delivery of governmental information and services,tieipation, e-
democracy, governmental transformation or some combination of the”above
(Coursey and Norris 2008, 258). Figure 2 shows the five models considered in
their analysis: Baum and Di Maio (2000), Ronaghan (2001), Wescott (2001),
Layne and Lee (2001), and Hiller and Belanger (2001) and offers some
interesting arguments for each model.

Table 2.2 e-government development models

Step 1 Step 2 Step 3 Step 4 Step 5 Step 6
Baum and
Di Maio Presence Interaction Transaction | Transformation
(2000)
Ronaghan | Emerging | Enhanced presend Interactive Transactional| Seamless
(2001) presence govemment
Wescott E-mail Enable Two-way Exchange of | Digital Joined-up
(2001) and interorganizational| communication| value democracy govemment
internal and public access
network to information
Layne and Catalogue Transaction Vertical Horizontal
Lee integration integration
(2001)
Hiller and Information Enable intero | Integration Transaction Participation
Bélanger dissemination
(2001)

Adapted from Coursey and Norris (2008)

Baum and Di Maio’s model (2000) predicts that e-government developmilent

be divided into 4 different steps starting fréweb presence”,aiming to provide
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basic information, a second step caltederaction” where citizens can interact
on line with governmental organizations. The third step is calle@hsaction”
since it enables people to conduct business on line with governmeatturth
and final stage istransformation”: at this stage, the relationship between
governmental organizations and the public is enhanced owing to the IGS€ of
for the delivery of services and information and also as a comntiomig&ool

between the public sector and its stakeholders.

In Ronaghan’s mode(2001), the first stage is calletemerging presence”,
namely a web "presence” that is simply available at thigesbut does not offer
any useful information. In stage two, calleehhanced presentegovernmental
information is available on an official website 24 hours a day, 7 @layeek. The
third stage is the ifiteractive” stage and the fourth stage igahsactional
governmerit both are quite similar to Baume and Di Maio's model. Thg las
"seamless”’stage is the most interesting, marked by the horizontal aridale
integration of information and services, enabling citizens to hatter and faster

access to the services they require.

Westcott’'s model also considers the first stage to be a plaage where onlg-

mail and an internal networlare available. The second stage enables inter-
organizational and public access to information, the third stage pFstwat way
communicationsbetween government organizations and the public. Wescott
defined the fourth stage as allowing thex¢hange of value'meaning the
enhancement of transactions between government and the public. Theagéh s
is "digital democracy"whereby citizens will be able to play an active role in
political activities at this level of development by using thevernment’s

website. In the last stage, e-government enables the public toigzaeiin

20



"joined up"government, namely complete integration of services and information
so people can get what they need in less time, spending less thanntpr us

traditional services.

According to Coursey and Norris (2008), Layne and Lee's model s sjmilar

in the first two stages to the others models described abovey@asement is
initially used simply td‘catalogue” before progressing to dransaction” stage.
They find that the difference to other models lies in the thirgestaince there
will be vertical integrationat this point, involving the sharing of data and
information online by upper and lower levels of government. The fiegl ist
Layne and Lee’s model isorizontal integration where e-government enhances
the sharing of data and information online across departmentsn wiitiei

government.

However, one of most important contributions to the operalization of e-
government policy implementation in recent times was made hgrHind
Bélanger (2001). They contributed to the conceptualization of the us@anps

of information systems in public administration based on web technalddjies
proposed model includes two dimensions: the degree of technological
sophistication in the delivery of online services and the typeskélsblders who
interact with public administrations. This model can be used to zn#ig actual
rate of penetration of technological innovation in public administration.

The measure of technological sophistication is based the use ofeintéhe
functionality of the institution’s website for the provision of inforroatand
services and the level of technological integration between welcappts and

back office information management.
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Hiller and Bélanger divided the level of sophistication of ICT ifite stages:
information, two-way communication, transaction, integration and political
participation. The first four stages have been discussed in shaahgs, including
research by Capocchi (2003) and Layne and Lee (2001), and represent
incrementallevels of e-government for the delivery of information and sesvi
(administrative arena), moving from the lowest (information) to thest

advanced (integration).

The lowest level of sophistication (information) is when public adstriation and
local authorities in particular, establish an online presengeovide the public
with information via the portal of the institution. This stage essuhe online
presence of the organization. The site can also be considerech ldecdronic
bulletin board used to provide information to stakeholders, without requiring a
high degree of technological sophistication or special integratidm ewisting
computer applications.

The second level (two-way communication) typically includes the ofse
communication technologies, such as electronic mail and virtual forums
promoting two-way interaction, albeit often asynchronously, between the
government and its users. This layer helps to strengthen themstap with the
institution and its members are able to respond quickly. From a tathoiat of
view, providing e-mail administrators, managers, executives antbers of the
organization with a procedure to start a discussion forum on the iostaut
website is not a complex matter; from an organizational pergpedt requires
some amendments to how work is organized, for example by providing

guidelines to define criteria and response times and adjustments to the workload.
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The third level (transaction) concerns the possibility of actiosscésted with the
obtaining of a service on the website, such as applying faeaske, concession
or permit, submitting tax returns by sending the required documentatitine,
or paying stamp duty and other taxes via the Internet usingla. caed or other
method of payment. This level of sophistication offers the user oraticess to
services, and often replaces part of the activities requiredh&idelivery of
services by specialist front-office officials.

Offering online services at this level implies the achievenoénd degree of
technological sophistication going beyond the bulletin board (LaydelLa®,
2001) and requires the creation of appropriate interfaces so thaenedsimake
the request; it is an online catalogue with the possibility tonttmwd forms and
documents and upload them after completion.

Adaptation of technology also demands substantial support at organizéiaial
because offering such services over the web can have a poitaptat on the
workload of the official reference staff, depending on the numbapplications
received via the website, and has an impact on the activitiedved in the
service delivery process and the response timeframe.

The fourth level, or integration, is the establishment of integr@m®cesses
between the government and its users, production-oriented service®wath
costs and increased effectiveness and efficiency of public acgaok as the
ability to submit applications online for subsidies and social sesyihe ability
to view the progress of an application and consult maps, photographic ssurvey
and plans etc. Governments which provides web-based services wigvélisfl
technological sophistication have reached a high level of integrationeofand
intra-organizational information systems and safeguard the consfktiev of

information needed for to support decision making.
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The site used to access services is the back-office aotedace. The degree of
sophistication of the information system is very complex in termBodf the
organizational and technical demands. Literature distinguishestypes of
technological change by referring to "soft" and "hard" levé&sbprne and
Brown, 2005).

"Soft" implementation is encouraged for increased efficiencyhiwi the
organization (e.g. the adoption of software in order to automate repétisks)
or for the service delivery process (e.g. the adoption of multipla-teich
channels, possibly a website, in order to ensure greater acagstibihe town
council and to exploit the convenience of operating on-line), similtretdevel
of sophistication called "transaction”. However, as mentioned abocoft" "
technological innovation does not involve complex organizational chaniipe or
substantial re-design of processes. On the other hand, the implearemtti
"hard" technological innovations, like those relating to the fourtrel lef
sophistication (integration) in the Hiller and Belanger matrmnyoives the
adoption of management applications that facilitate a systeoadiating of the
structures and organizational processes involved in service delivery.

This level of sophistication in the use of technology by public admatichs has

a strong impact on the organization’s structure, the systemlefad®on, the
content of professional activities (Kraemer and Pinsonneault, 2003, Holden,
Norris et al., 2003) and the effectiveness of public actions. Provicioge
reliable, transparent and shared information (Fountain, 2001) to tluéalsff
involved in the process can also help reduce the number of tiers ahahre of
command.

Although the fifth level should not to be considered the "pinnacle" of

technological sophistication, as explained above, it focuses on golitica
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participation with political activities conducted primarily on-libg citizens. It

aims to encourage public participation in political activities.

Although there are examples of interaction at all levels of sogdtion with
many of the stakeholders identified above, some authors (Moon, 2002; West,
2004) find that local authorities do not necessarily adopt technadlogica
innovations in order to manage this level of sophistication in an inataime
manner or implement them in a particular order. However, the diamns
outlined above provide a useful conceptual tool for discussing the evolutionary
nature of technological innovation within local authorities.

The new element studied by Hiller and Bélanger is the &hift the concept of

the public sector asfanction-centred approacghvhereby ICT is used to enhance
the final outcome of the service delivery process, to a useitinen-centred
approach putting the focus on the overall results of the service delivergeps,
achieved by managing and coordinating all the functions and activities involved.
They, in fact, present an e-government framework that incorpotates
dimensions: the level of sophistication of ICT for providing on line sesvand

the types of stakeholders involved. The fifth stage (political paation) is
associated with the political arena. It incorporates diffetechnologies at
different levels of sophistication that serve mainly as commuaircaand public
relations tools (the two-way communication stage) to promote detiwocra
participation in policy-making processes, but also supporting onlin@gvati
countries where this is allowed.

However, as Moon (2002) points out, governments do not necessarily make use of
all these levels of sophistication of technology or apply them inpamtgcular
order: these frameworks are useful for providing conceptualumsints for

discussing the choices made by governments for the implementati@ of
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government for supporting interaction with constituents. Some studies ha
found that the trend of e-government initiatives apparently pursukesent
trajectory from national and state to local government (Edmiston 2af)8en et

al 2003; Moon 2002; Stowers 1999; West 2005). However, although several
studies have been conducted on the implementation of e-government, dbeir sc
Is mainly descriptive and more analytical research and thealrfameworks are

needed in order to explain how this evolution has taken place.

2. 4. E-health policy formulation and policy implementation

Innovations in ICT have improved efficiency and quality in manyossatf the
economy but there is still a distinctive need for IT enhancemeht delivery of
health care, since health care organizations have found that thegt dave
adequate systems in order to deliver strategic change. Accaadigg (2001),
the adoption and implementation of ICT in the health care sect@visloping
much more slowly compared to other sectors, such as finance and @@nme
This is due to several impediments observed by Ganesh (2004). These thelude
continuing lack of awareness among consumers of the availability ofeonl
access to specialist knowledge or the legal issues implidatethe use of
electronic communications in medicine. In recent years, traditioeath care
corporations, which were initially slow to embrace the Internatehbecome
increasingly active in the adoption of ICT since public health orgéions are
looking to adopt information technology to remain “up to date”, even Itlimgj

an electronic health information infrastructure requires an imsse@mount of
effort and resources. As a result, Government intervention has akbesh @n in
order to accelerate the adoption process for Health Informatiohndlegy

(HIT) because of the widespread belief that its adoption ancemwgitation are
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still too slow to be socially optimal. In practical terms, althogpme ICT
systems are already in place in the healthcare sectothéorexecution of
administrative tasks, such as billing, scheduling and inventory maeagctmere

is scant adoption of clinical HIT. According to Berner and colled@é85), the
immaturity of the technology, the focus of health care admatss on financial
systems, the “unfriendliness” of applications and resistance arpbysgicians
were all barriers to acceptance after the 1950’s. Although tflaesers persist,
“more computer literacy in the general population and changes inrrgoest
policies and increased support for clinical computing in particelaggest that
this trend may change in the next decade”(Berner et al. 2008¢rtNeless, it is
hard to imagine the health care sector without ICT. Oh et al (26G5)support
for this line of reasoning with a systematic review of edtheatudies. They
sustain that the term “e-health” encompasses a set of desjgarecepts including
health, technology and commerce. They examined 51 definitions and foaind t
all include these concepts with different degrees of emphasisitad fo find a
clear consensus with regard to the meaning of e-health. Tleyade two
universal themes: ‘health’ and ‘technology’. The definition by\Werld Health
Organization simplifies matters and incorporates these thémésalth is the
combined use of electronic communication and information technology in the

health sector.”

Pagliari et al (2005) identified 36 definitions of e-Health appgam published
scientific abstracts and web-based systems, with the aim of ggptipe most
salient and easily accessible examples. They state tidesaneferring to “e-
Health” exist since 2000 and almost all are indexed by MedIlihey conclude
their research with a definition that maintains that e-hedémbnstrates a broad

variation of alternative conceptualizations....most of these addresficah
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informatics applications for facilitating the management andvesii of
healthcare”.

As regards recent e-government policy, the health care ssctisa trying to
align its information technology strategy with organizational gakdsigned to
respond to environmental pressures. However, although existing lieenatur
helpful for an analysis of hospital adoption of high-tech equipment for
administrative use, little is known about the policies and factotctmribute to

the formulation of policies for e-health adoption in terms of cliniaad
managerial-strategic applications in the health care infoomatystem (Wang et

al, 2002). Many authors (Kim, Lee et al. 2005; Chung and Snyder 1999;
Davenport 2000; Stefanou 2001) agree that a particular challenge dieBning

the factors that are linked to Health Information Technologies (HIT) adoptid

the incentives that are driving the policy formulation process. fiicpkar, some
models, such as the the Technology Acceptance Model (TAM) exarttires
individual andorganizational determinantsf ICT acceptance and use (Kanter,
Stein et al. 1992). Other studies focus emvironmental factorgSchaper and
Pervan, 2007; Brandyberry, 2008chnological characteristicHwa Hu, Chau,
and Liu Sheng, 2000; Tornatzky and Fleischer, 1990) farahcial factors

(Wang, Burke and Wan, 2002; Borzekowski, 2003).

Table 2.3 Models depicting factors affecting e-tteatloption

Dimension Theories Selected studies

Organizational Factors

Organizational Technological AcceptanceKanter, Stein et al. 1992
context Model Tornatzky and Fleischer,1990
Internal Communication Brandyberry, 2003
Characteristics of the Fichman et al., 2008
individual Venkatesh et al., 2008

User needs Au et al, 2008
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External/Environmental factors

External environment | Adoption/Innovation diffusion  Tornatzky and Fleischer (3990
model Hwa Hu, Chau and Sheng (2000)
Green and Kreuter, 2005

External Communicatio Brandyberry (2003)

Characteristics o] Schaper and Pervan (2007)
implementation context

Technological Factors

Technological context | Adoption/Innovation diffusion Tornatzky and Fleischer (9990

model Hwu Hu, Chau and Liu Sheng
(2000)

Technological attributes Tornatzky and Fleischer (1990)

Hwa Hu, Chau and Liu Sheng
(2000)

Financial factors

Financial capabilities Adoption/Innovation diffusion Wang, Burke and Wan (2002)
model

Source of financing Borzekowski (2003)

In this context, one of the most relevant theories concerning theegsroof
innovation, adoption and diffusion the Diffusion Theory pioneered by Rogers
(1995). However this will be largely discussed in chapter 4.

Additionally, strategic contingency theory suggests managemelys pda
influential role in determining the organizational structure and alslps to
understand the reasoning behind the determinants of diffusion (Wang et al. 2002).
Brandyberry (2003) also sustains that the adoption of information tegynoi
health care is affected blyureaucratic contrgl internal communicationand
external communicatigrwhereas the size and innovation of the organization do
not influence it. Tornatzky and Fleischer (1990) and Hwa Hu, Chau and Liu
Sheng (2000) claim that the formulation of e-health policy in an orgiamizis
influenced by factors pertaining technological contextechnological attributes

(such as the perceived easy of use, the perceived safdtg téahnology), the
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outcome of the use of technology (including perceived benefits are iyt
risks), theorganizational contexte.g. the collective attitude of medical staff) and
theexternal environmer(such as services demanded).

In considering the factors that can influence e-health policyutation, literature
also suggests that tHanancial capabilitiesof the organization may influence
strategic decisions. From a financial perspective, organizatiatis excess
revenue or cash flow might use these funds to finance projectarthatot
directly implicated in reaching the organization's primary raissiapsley offers
more arguments, sustaining that costs can be linked to clafieativeness and
the quality of care (Lapsley, 2001). Also Borzekowski's examinatiog+loéalth
policy formulation (2003) finds that the adoption of HIT is stricthneected to
the source of financingThe author suggests an explanation for his findings: “in
the early years, these systems did not have the ability tosséfic@ent funds to
justify their expense, and adopters, in particular non-profit hospitadse w
motivated by factors other than cost. By the early 1980s, thisisitubtid
changed: hospitals with the greatest incentives to lower casts mow more
likely to adopt such technologies”.

Consequently, e-healtholicy implementatiorcan also be viewed in different
ways. As seen above, modern health care is undergoing a phase of
“transformation with the introduction of new medical technology, eviedrased
medicine, quality indicators, private healthcare providers and newcfala
models” (Vikkelsg, 2007) and health care systems are becomin@gsimgky
dependent on ICT.

Many authors have tried to identify models in order to explaimiflementation

in the health sector. Scott et al (2002), for example, argue tH#t baee policy

can be defined as a set of statements, directives, reguldawssand judicial
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interpretations that direct and manage the life cycle of dkhe&tott (2003)
explores these ideas based on this definition, describing 4 categbipesicy

maturity:

Stage 1: Regulations and lagsverninge-health activity;

» Stage 2: Statements, directives, guidelindsfining and delimitinge-
health activity;
e Stage 3: Evidence g@iro-active consideratioof e-health activity.
» Stage 4: Broad suggestionsinfended directionencompassing e-health
activity
(Adapted from Scott, 2003)
The first stage represents the development of policy formallyedded into the
administration of the specific level of government. The secone sfagws clear
evidence of formal, written material that governs at leastese-health activity.
Stage number three considers jurisdiction mechanisms and/or funding
programmes to move e-health initiatives forward. The last statfee weakest
“policy statement” for any jurisdiction.
Nolan (1979) defined a model known as “maturity models” or “stagesowftiyr
model” and Galliers and Sutherland (1991) reviewed the evolution of Nolan’s
maturity model (1979). Galliers (1994) suggested the use of themafion
system maturity model in its modified form to facilitate aren effective
formulation of ICT strategy within the health care sector and\titeonal Health

Service in particular (Wainwright and Waring 2000).

The revised maturity model proposed encompasses 4 different stages:

« Initiation : IT is introduced into organizations in this phase;
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« Contagion this phase typically sees widespread proliferation of system
technology and infrastructure to support the implementation of innovation

processes in health care sector;

» Control this phase arises when organizations regain control of IT
spending by cutting budgets and introducing stricter procedures for
purchasing and developing systems, even putting the IT department under

the direct control of the finance director;

* Integration this phase represents the “maturity” stage, implying that t
organization is beginning to address its difficulties and become mor

comfortable with IT and the system in general.

As seen above, the HIT implementation process in the health cdor san
produce many relevant effects both for healthcare professiondlgatients.
However, there are many steps involved in achieving improvemerits imetlth
care sector: “institutional and (inter-national) HIS stratggmore education in
health informatics and new trans-institutional HIS architectargkes” (Haux,

2006).

2.5 Conclusion

This chapter provided a review of recent literature focused oadbption and

implementation of ICT both in public organizations and the health care sector.

Today’s information technology is able to support all of the objectares
activities of public agencies. E-government represents aopgairtunity for

developing a new mode of communication and collaboration with other
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organizations, but is also a mean for increasing interaction wittercs. The
success of completed e-government adoption and implementation provides
increased legitimacy for further adoption of information technoldggrigs,

2009).

Many models have been presented in this chapter. In particulaer Hifd
Bélanger (2001) concept of innovation within the public sector and their
framework captured our attention. They highlight the need to move from a
function-centred approactnat characterizes public sector activities, emphasizing
just the final outcome of the service delivery process, to a usdizen-centred
approach focusing on the overall results of the service delivery process,
achieved by managing and coordinating all the functions and activitielved.

This represents an important goal to be addressed by public bubyalsealth
care organizations.

However, there are still many barriers to adoption and the devetdpai e-
government policy today that may block or restrict the progreesgovernment,
such as a lack of political resolve, the high costs for deveajpmplementing

and maintaining ICT systems and scant motivation of the public éoeus

Government services (Conklin, 2007).

Consensus is also growing with regard to the role of ICT in takhheare sector,
due to the evidence of its efficiency and effectiveness in regeats.
Furthermore, it might be expected that e-health will have thenjmitéo change
the clinical relationship with patients by providing greateeasdo personal data

and health information, and communications tools, which may aid self care
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shared decision making and clinical outcomes (Pagliari, Detmner Singleton,
2009).

Many factors can influence and affect the adoption of Hiiganizational
determinantof ICT acceptance and use (Kanter, Stein et al. 1&2Pnological
characteristics(Hwa Hu, Chau, and Liu Sheng, 2000; Tornatzky and Fleischer,
1990)environmental factor§Schaper and Pervan, 2007; Brandyberry, 2003), and

financial factors(Wang, Burke and Wan, 2002; Borzekowski, 2003).

Some of these are related to the “inner context”, some othergetdouter
context” (Greenhalgh et. al 2005). With the term “inner context’refer to the
hospital context and it includes both the hospital’'s structure, cidhadhe way

of working within a service organization (Fitzegerald et al. 200Rg Touter
context” includes all the factors that are related to a “wielevironmental
context” (Wejnert, 2002; Baldridge et al. 1975; Di Maggio and Powell31%e

will analyse these characteristics and how they can afedtinfluence, in a
positive or negative way, the adoption and implementation of innovations within a

health care organization through the two case studies carried out (see chapter 10).

However there are many batrriers, including a lack of trustcimni&ogy, the cost
of systems and the risk of unsecured patient health (Smith, 200@ettthto be

overcome in the near future.

The next chapter will focus on a specific type of HIT, spedlficaelectronic
medical records (EMR) are information systems that manbgth the
“distribution and processing of information” (Leerum and Faxvaag 2004 pthat

necessary in the patient delivery process.
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In fact, the introduction of EMRs is potentially one of the main intioma
capable of safeguarding clinical processes and facilitatipgavements in health

care performance and service delivery.
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CHAPTER 3

ELECTRONIC MEDICAL RECORDS: STRATEGY AND

BENEFITS

Chapter 2 introduced the main issues related to the adoption and imfz@ieare
of egovernment and ehealth. This chapter discusses the usage offia Bj§€ci
within Health care sector: the electronic medical recorterys in terms of main
impact delivered by these systems. It highlights the broawleortance of these
issues by reflecting on the relevance of the adoption of EMR on the orgama¢ati
performance in terms of efficiency, effectiveness, clinioavegnance, patient

safety and empowerment.

In particular the chapter is organized into 3 sections: the dinst offers an
overview of different definitions of Electronic Medical Records @MSection 2
presents some models produced in the literature to describadtipdion and
implementationof EMR within healthcare organizations and finally section 3

discusses some previous studies that analyzadectsof EMR.

Electronic medical records are claimed to have the potentimhhsform health
care delivery by means of increased efficiency and produyctlwtenhancing the
quality of service and enabling patients to be more involved in tlee c
(Hillestad et al., 2005). The effects that technological innovdtias on the
performance of an organization have been proved in many sectbesexfdnomy

(Chen et al. 2004) but there is still a lack of extensive evidentheoctual
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impacts of EMRs in the health care sector. The few studieh@ve focused on

this area present isolated projects or discuss single types of impacts.

3.1 Introduction

The recent focus on improvements to the quality of health care and the
containment of costs has led many scholars, practitioners and padicgrs to
advocate the adoption of health care information technology (HIT). Ircylart
the current information strategy (Burns, 1998) is based on integrgsteins
being in place in order to underpin the new initiative of EMR “whicpregicted
to change and improve health care” (Kazley and Ozcan, 2007). Roa&grs
within the health care sector are emphasizing the importara®totechnical and
organizational integration. As Wainwright and Waring (2000) statee ftew
strategic HIT objectives are based around the vision that infarmatill be
available at any place, at any time, in multimedia formelévant, by those who
need it - serving health care professionals, patients the puldidhealth care
sector managers and planners”. Kazley and Ozcan (2007) maintaiftsguital
EMR adoption is significantly associated with environmental uniogytahe type
of system affiliation, size, and whereas the effects ofpdition, ownership,
teaching status, operating margin were not statisticallyifgignt”. Haux,
Ammenwerth et al. (2003) also assert that e-health policy wilfobased on
patient-centred recording and the use of medical data for cooperat&avithin
the near future. In their view, the use of IT regardless of location, time ssahpe
will only be achieved via EMRs. This is especially importard imified Europe,
since EMRs represent the easiest way to handle the storingsanodf data for
organizational support within the same and between different health car

organizations.
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3.2 Electronic Medical Records: a definition

First of all, it may be useful to explain that many differactonyms and different
definitions have been used to denote electronic medical records, se€tHRs
(Electronic Patient Health Record), EPR (Electronic PatieatoRl), CPR
(Computer based Patient Record), EHR (Electronic Health Red¢tod)ever, as
Waegemann said (2002), “Whatever you call it, the vision is of supesi@
through uniform, accessible health records”. According to Anderson adih Ay
(2005), “these applications are referred to generally as niedicalinical

information systems or electronic medical records” (EMRS).

More specifically, the term ePHR “indicates an electronic iegipbn through
which individuals can access, manage and share their health inforraati that
of others for whom they are authorized in private, secure and cotidide

environments”(Pagliari, Detmer and Singleton, 2007).

According to Waegemann (2002), the term electronic patient réE®R) is
similar to computer-based patient record (CPR), which referdifiel@ang patient
record of all information from all spheres and requires fullrogerability but
does not necessarily contain a lifetime record focusing on rele@varmation. In
contrast to EPR, the EHR provides a longitudinal record of a patearescarried
out across different institutions and sectors. However accordiMyaegmann

(2003) such differentiations are not consistently observed in discussion.

The Patient Safety Report (IOM 2003) offers a comprehensivaitit&ii of
EMRs, describing these systems as "a longitudinal collecti@heofronic health
information for and about persons [immediate] electronic accepsrsmn- and

population-level information by authorized users; provision of knowledge and
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decision-support systems that enhance the quality, safety, andreffiof patient

care and support for efficient processes for health care delivery".

In more general terms, EMRs can be described as informsygtems that
manage both the *“distribution and processing of information” (Leerum and

Faxvaag 2004) necessary for the health delivery process.

3.3 EMR implementation and evaluation processes within health ace

organizations

The introduction of EMRs is potentially one of the main innovations capdble
securing the clinical process and of facilitating improvementdaalth care
performance and service delivery. The main goal of the EMRmysst to ensure
continuity of care, even if performed by different practitionatsdifferent times
and places. According to some scholars (Burns, 1998; Caccia, 2008)alsospi
will develop it through increasingly sophisticated levels of irgegn starting

from:

(1) Clinical administrative data;

(2) Integrated clinical diagnosis and treatment support;

(3) Clinical activity support;

(4) Clinical knowledge and decision support;

(5) Specialist support

(6) Advanced multimedia and telematics.

(Adapted from Van Den Branden, 2011)

39



At the first level, each department has its own patient admathst and
independent system. At the second level, each department has its egvated
master patient index, which is a database that maintains a unagiefor every
patient registered at health care organization (AmericantiHéaformation
Management Association- AHIMA 2005). The third level is based on the
adoption of electronic clinical orders, reporting of results and ppéisns, and
multi-professional care paths. The fourth level represents a rhighel of
sophistication: at this stage, EMRs guarantee electronic atceksowledge
databases, they provide electronic alerts, have specific guidalnkesules and
also offer specialist system support. At the fifth level, EMRs used for special
clinical models and for document imaging. The last level reptesthehighest
level of integration that can be reached by EMRs and implies theofise
telemedicine and other multimedia applications. Implementing aicali
information system of this type can promote the alignment of admnatng
processes and clinical information. Both the case studies includis imork
aim at the highest level of integration even if at the toheur data collection
they have reached different level of integration as we wallfsgher in chapters 7

and 8.

As De Moore points out (1993), “the necessity for the integratioystéss and
communication of information in the health care sector becomes ewidsnt
studying the variety of interested parties, the multitude ofi@dmns and their

importance”.

The emergence of this scenario, where clinical informationoissidered a
strategic variable in managing daily care activities, ha=zuded attention on

theoretical models described in the literature (Buccoliero, @ad¢asi, 2002;
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Waegemann, 2002) leading to the practical study and design (Berg, 2804; B
1999; Walker, 2005) of clinical information systems and actual implexhent
even if there has been little investment in the field of cinilcformation systems
in recent years due to numerous issues, including institutional onipaganal
constraints, such as the lack of a corporate information sysa@orefto involve

management and scant opportunities to invest in IT projects (Hunt, 1998).

Many studies have analysed the adoption of technological innovationgslth he
care and suggest factors focusing on the methods of adoption and implementat
and discuss the extent of any impacts. Some studies discuss tesidim of
business impacts following the adoption of electronic medical redartdshere

are few studies which have measured the actual occurrence omastof such
systems and that have examined the role of professionals imfiementation

and evaluation processes.

3.4 EMR impacts: analysis of previous studies

Although health care providers recognize the potential, they wawof pf the
effects of EMRs before they commit to such innovation, for exampbierson
and Aysin (2005, page 7) made the following observation: today, theneeisdca
for an evaluation of health care information systems which “reguipt only an
understanding of computer technology, but also an understanding obdia¢ s
behavioural processes that affect and are affected by the intoydudt the

technology into the practice setting” (Anderson and Aydin, 1995)

A first step towards assessing how EMRs contribute to the pexfmenof health
care delivery is to move beyond a list of efficiency and &ffeness impacts that

technological innovation might produce, and identify those that are nelesant
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to the healthcare organizations. In this regard, some studiesuidiBrynjolfsson
1996; Dameri, 2005) have shown that a purely economic evaluation of theé impac
of technological innovations is not appropriate in contexts like thé&hlcage
sector, since this does not take certain effects into accoumtasuaigher quality
of health care processes and the increased value for patients]l a&s social
effects on public health. A second step towards the assessméset effdcts of
EMR is to recognize that different contexts and institutionstesys, distinctive
organizational cultures and existing situations may mitigate sdriee expected

impacts.

We started our review of literature based on an “explicit, rigoamgistransparent
methodology” (Greenhalgh, et al. 2004) by using also in this pahnedtudy the
metanarrative approachdescribed in the previous chapter. According to this
methodology, our selection started with a formal search of electdatabases
(EbSCO, Business Source Complete, Jstore) and then continued using the
snowball method, pursuing references of references in order é¢ot sabre

relevant papers.

We defined asystematic reviewo be a review of literature using explicit,

rigorous, and transparent methodology.

We established some criteria to guide our search:

(1) journal articles, book reviews and comments about the use of ICEin th

health care sector.

We then narrowed down our research, focusing on

(i) reports looking into the use of Electronic Medical Records and, more

specifically, those with evaluation or assessment models.
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It is evident form this review that many scholars have higlddjtihe potential
benefits deriving from the adoption of EMR systems, assessirfgresht
dimensions of impacts, either in theoretical terms or supporting disgiussion

with empirical evidence.

In this regard, some authors and some studies (Hitt and Brygnlfsl996;
Dameri, 2005) have shown that a purely economic evaluation of thetimpac
information systems, which contrasts projected revenues and cosispisly not
always reliable, for example by justifying the investmemidmin relation to the
economic benefits achieved. This method of measuring the value ofsIGat i
appropriate, since it does not take certain factors into account, iigltioe
strategic increase in efficiency and company performanaghehiquality of
processes/business services and the increase in value for p&Qibetsauthors
(including Van Gremberg et Al. 2001, 2003; Pasini et Al. 2005), highlight the
need for a model to evaluate information systems where the fahgnerspective

is replaced by the perspective of the "contribution of the infoomatystem to
business and business value." It is clear that this approach isnieir
theoretically, starting from the assumption that the informatistem is not
intended as a "commodity business" with the sole objective of achieving ongerati
efficiency with a predefined budget based on industry benchmarkings laut
"strategic resource" with business-like goals whose resdtaarseparable from

business results (Hunt, 1998).

One type of benefit that has often been investigated refetsntgand cost
savings Van Der Loo and colleagues (1994) argue that EMRs could reduce the
time for collecting information since data is not collected aeconded on

multiple occasions and patient health information can be shared moigdyquic
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(Thompson et al. 2009). Furthermore, “sharing EMR information between
different health care providers may also reduce geographicarsaand serve as

a point of record integration, particularly in fragmented healtstesys, and
consequently improving the continuity of care” (Pagliari et al., 2007is Gould

also lead to potential cost savings via the reduction of superfluessrimtions or
duplicated testing (Protti and Peel, 1998). An empirical studyliaicians by

Joos and colleagues (Joos and al., 2006), found that “they either agreed or
strongly agreed that EMRs resulted in gains compared to the MiRe-E
environment due to features such as computer-retrievable lab rebaltsstored
notes and other documents”. This study also found evidence of another type of
gain: less time needed to develop a patient synopsis and improved
communications, which could lead to potential cost savings. The study by
Keshavjee, Troyan et al. (2001) focused on the success of ElIRnmantation

was based on analysis conducted at 2 different times: six mardhs8amonths

after EMR adoption. The findings show that the time required forrasimative

tasks decreased within six months, but the time spent by stafthfanting
increased, especially nurses (who were assigned more respgnfbitharting

in different offices). The time spent by clinicians for chartimgeaning the
tracking activities if the iliness of patient encounters, irsgdaluring the first six
months but then returned to its original levels. Likourezos et al. J2@#hd that
nurses were able to finish tasks much faster than before when EHMRY
systems, but this finding was not valid for clinicians, who perform lepetitive

activities.

Some studies (Smith, 1996; Kelly, 1998; Goodman, 2000) have shown that the
adoption of EMRs can facilitatelinical decision makingAccording to Neame

and Olson (1998), “there is a recognized need to share clinical atiormin
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order to improve the integrity, continuity, safety and speed of delyqratient
care. The evolution of EMRs supports the more widespread use ofkliata
exchange, underlining the importance of web technology as a keyn¢lentbe
communications strategy and as an adjunct (or alternative) to stroictured
messaging environments”. Furthermore, according to Laing (2002))seheof
aggregated data can support decision analysis, facilitate theaktldecision
making process and guide improvements in professional and organization

performance in more general terms.

Some authors (Abdelhak, 1996; Bates et al. 1999; Shojania, 2009) found the
adoption of EMRs can improveatient safetyavoiding potential errors in drug
prescriptions. Cannon and Allen (2000) and Henry and colleagues (1998),
explored these ideas further, observing that EMRs used to autoryagieaéirate
alarms, alerts and reminders have a positive effect on theygokfatient care.
Laing (2002) questioned the benefits of EMRs from the nurse’s poun¢wfand
found that the use of standardized nursing language, an extensive @utegrat
database and information management processes, provide spedcifihatatan
facilitate patient care. In contrast to these findings, the suoyedykourezos et al.
(2004) on EMRs in an Accident and Emergency Ward, found that clinicians
believe that EMRs do not have a positive effect on patient care giacsystem

may produce some confusion and the time required to use it, evenRf Bk
considered easy to use and they appear to be generally satisfied witpabeom

their own work.

Many authors have studied a variety of effects relatepht®nt empowerment
Tsai and Starren (2001) stated that “patient interaction wittR&Mas the

potential to reduce the frequency of clinical visits and improve thezdre
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outcomes”. Chin (1995) and Wright (1997) argued that the introduction of new
communications technologies offer different ways to interact patients and for

the provision of higher quality care. Another study conducted blejoitins and
colleagues (2003) used an evaluation programme to demonstrate tRat ¢avl
improve the accessibility of patient-related information. Improkeaddling of
medical records can have positive impacts on patient administ@aboedures,
resulting in shorter waiting times and better service. Thay also improve the
efficiency of hospital management by facilitating decision kinga and
productivity. However some studies (Essin et al. 1998; Makoul et al. 2001)
maintain that EMR systems do not affect interaction betweerenpstand

clinicians.

All the types of impacts described either refer to effectsnternal processes or
organizational outputs and outcomes. The former refers mainly to eréaland
organizational changes in terms of decreased transactionriohmoats, reduction

of the size of the organization and effects leading to structowdural, and
procedural changes in health care organizations in the long run. Ewiderthese
dimensions from other sectors varies greatly (Fountain, 2001) andadhus
conclude that information technology contributes very little to orgéoiza
change and instead supports the status quo (Kraemer, 2001). Thesiropac
organizational outputs and outcomes focus on productivity, efficiency and
effectiveness (Norris and Moon, 2005). Although it is hard to meastum on
investment for health care information technology in economic tesmse
studies have found a positive relationship between the use of information

technology and productivity (Kraemer and Dedrick, 1997).
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Smith (1996), Kelly (1998) and Goodman (2000) conducted research specifically
focusing onclinical governanceand showed that the adoption of EMRs can
facilitate and support clinical decisions. Neame and Olson (1998)eddor the

need to share clinical information in order to improve the intggcontinuity,

safety and speed of delivery of patient care.

According to some authors (Haux, Ammenwerth et al, 2002), e-healttiepol
will soon be focused on patient-centred recording and the use of mealiadbr
cooperative care. In their view, this kind of process (independent diclocame
and person) can only be achieved by EMRs. It is especially impantaninified
Europe, since EMRs should promote ways for storing and using data for
organizational support within the same and between different healthca
organizations. Introducing EMR systems within Hospitals, in fagghtinelp to
keep track of their patients’ records and to facilitate the sfpaof information
and clinical data at different levels (regional, national and sagicmal level).
This stimulates the creation of longitudinal patient summariegrendefinition

of more efficient health care processes for individuals and nifaetiee health
policies. To recapitulate, many authors describe a variety ehpal benefits of
EMR implementation, providing evidence that sometimes offers cootoi¢ive
results (QDvretveit et al., 2007). However, they also state thsatattually very
difficult to measure EMR impacts because of the complexitythef subject
observed, the implementation of the project and the motivation of théderalt

provider to perform an evaluation study (Ammenwerth et al., 2003).

The figure below summarize the key dimensions of impact we haveifidd
based on the literature and that we have used in defining theiemtescheme

concerning the evaluation process (figure 3.1) . Then at the ene chapter, we

47



drafted a table organized in three columns: for each dimensionpaicisn we
identified the main relevant types of impacts and the relaledar® literature,
adding more references to those previously mentioned in paragraph BI8 (Ta
3.1).

Figure 3.1 Impact Dimensions

« Time saving * Daily activities
« Legibility/Accessibility « Commitment
» Continuity of service « Communication

IMPACTS ON IMPACTS ON
THE HEALTH ~ PEOPLE
CARE 'WORKING
DELIVERY ~ WITHIN THE
PROCESS 'ORGANIZATION

« Patient confidence
* Risk
* Errors

* Information sharing
» Communication
between
departments

Furthermore, risks related to EMR usage within healthcare @aam were
largely ignored. Some papers (Jamal,2009; Thompson, 2009) refer to theaucre
time associated with recording data and increased costs of EdRalao to
privacy issues related to patient data, which is becoming amgical issue. We

will focus on ethical and privacy issues later in this work (see chapter 9).

Very often, health care providers are still wondering to what exdefdrge
investment in terms of economic resources and human capital aimed a
introducing complex healthcare information technology systems, au@&MRs,
can effectively contribute to improvements in corporate performambes

includes outcomes both in terms of efficiency and cost savings aeadra of the
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effectiveness of patient care, which in turn might have effectgubtic health

overall.

3.5 Conclusion

Based on our analysis, we found 2 main points. Firstly, the importahce
introducing EMR systems as a tool to achieve higher levels ofuptiody,
efficiency and effectiveness. Secondly, despite the presenaemade range of
ideas and viewpoints based on theoretical considerations about the hpact
EMRs (Hunt, 1998; Hillestad et al, 2005; Himmelstein and Woolhandler, 2005),
there is a need to rationalize and classify the differenstgpémpacts described

in literature, putting them into a framework that can be used &@samg the
impacts of EMR systems on the overall performance of health praxeders.
These differ due to a variety of reasons, such as the contextpendfthealthcare
provider, the time since the implementation of the EMR systemfuti&ions
offered by the EMR systems and the main reasons fomtpkementation of the

EMR system.

It is necessary to go beyond a list of impacts on efficiamzy effectiveness that
technological innovation may produce and to identify those most applicatiie
healthcare organizations in order to assess how EMR systemsbatntto
healthcare performance. In this regard, many authors (tdidlest al., 2005; Chen
et al., 2004; Berner et al., 2005; Q@vretveit et al., 2007; Pagliati, @041) have
shown that a purely economic evaluation is not appropriate in conikgts |
healthcare, since it fails to take more “social” effects iatcount (Berg, 2003;
Kaplan, 2001) such as better quality of healthcare processes, thasingrvalue

of these processes for patients and their overall effects on public health.
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Furthermore, impacts on different healthcare organizations shoutdrbpared
and how EMRs affect the performance of an organization in termgeefisand
extent, whilst recognizing that different contexts and the giesteof individual

organizations may mitigate or enhance some of the expected impacts.

The next chapter will set out the conceptual framework of theistheé\s
mentioned previously, diffusion theory, through the lens of socio-technical

approach, represents the theoretical framework of the analysis.

The thesis refers essentially to Rogers’ definition of th#u'sion theory” since it
aims to analyse a process of innovation diffusion and Rogers’ frarkesan be
considered as one of the most powerful framework to investitpateoverall
introduction of innovation, split into different phases, within an organization
(Greenhalgh et al., 2005). Furthermore, it has been adopted the lensosf soci
technical approach since we are interested not only to “tectaspatts” but also

to the “social aspects” of the development of a system (Berg, 2003).
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Table 3.1 Impacts on the health care delivery msce

IMPACT
DIMENSIONS

Types of impacts

Selected related studigs
(Lead Authors and Year)

IMPACTS ON THE
HEALTH CARE
DELIVERY
PROCESS

Prescription writing speed

Eslami, 2009
Niyazkham, 2009

Image arrival speed

Maass et Suomi 2004
Baorto Cimino , Parvin, Kahn, 1997

Report arrival speed

Van Rosse, 2009

Time changes in logistical
processes

Goraya, 2000
Zdon and Middleton, 1999

Time changes for personnel (for
example faster images results
and referrals)

Wager, Lee, White, Ward and
Ornstein, 2000
Jamal, 2009
Tan, 2009

Keshavjee, Troyan et al. 2001

Time changes for personnel (for
example waiting time)

Van der Loo, Van Gennip, Bakkefr
Hasman, Rutten, 1995
Benson and Naeme, 1994
Lambeth, Southwork and Lewisham,
2001

Niyazkhani, 2009;
Thompson, 2009
Likourezos et al, 2004

Initial costs

Terry, 2001

Cost savings

Barlow, Johnson, Steck, 2004
Zdon, Middleton, 1999

Birkmeyer, Bates, Birkmeyer, 1999
Protti and Peel, 1998

Dematerialization

Protti and Peel, 1998
Birkmeyer , Bates, Birkmeyer , 2002
Couch J 2000
Van der Loo, Van Gennip, Bakker,
Hasman, Rutten, 1995

Process integration

Wager, Ornestein , Jenkins, 1997

Expenses for legal tasks
/requirements

Kalra D (1990)
Lambeth, Southwork and Lewisham,
2001

Accuracy

Birkmeyer CM,
Birkmeyer JD (2002)
Delone, McLean, 1992
Hippley, Cox et al. 2003

Bates DW

Completeness

Delone WH, McLean ER (2003)
Jamal, 2009

Mitchel, 2001

Shachak, 2009

Understandability

Shekelle, 2009

Reliability

Mitchel, 2001
Shacak, 2009

Effects on care processes

Delone, McLean, 2003
Abdelhank, 2000
Mc Shame, 1999
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Table 3.2 Impacts on the people working within dhganization

IMPACTS ON
PEOPLE
WORKING WITHIN
THE
ORGANIZATION

Speed of clinical decision
making

Naeme and Olsen. 1998
Abdelhak 1996

Bates , Pappius , Kuperman , Sittig ,

Burstin , Fairchild ,1999;
Bates, 2000

Menke, Broner,
McKissick, Becckett ,2000
Shojanie, 2009

Campbel

Transcription errors

Doran B. DePalma,1996

Bates, Leape, Cullen, Laird, Petersg
Teich, Burdick,Hickley,
Kleefield,Shea, Vander,Vliet, Sege
1998

Decision effectiveness Hadler, 2005
Availability of information for Hadler , 2005
the decision process Balas, 2001

Patient care benefits
Care becomes more patient-
centred

Ralston, Revere, Robins, Goldbe
2004
Kaplan and Lundsgaarde, 1996

Changes in clinical work
patterns

Pabst et al. 1996

Pizziferri et al. 2005
Kremer, 2001

Norris and Moon, 2005
Kraemer and Dedrick, 1997

Improved communication
between physicians and
residents

Cooke e Peterson 1998;
Keller e Teufel 1998
Rick 1997

User friendliness for nurses and
clinicians using EMR

Kaplan and Lundsgaarde, 19¢
Darbyshire, 2000

Delpierre et al. 2004

Clinician- and nurse duties

Saarinen and Aho, 2005

Educational benefits for nurses
and clinicians

Saarinen and Aho, 2005

Improved medical record
keeping

Darbyshire, 2000
Gustfson et al., 2004

User satisfaction

Marill, Gauharou, Nelesen, Petersq
Curtis, Gonzalez, 1999

Training time

Kovner, Schuchman, Mallard, 1997

Information management
technical courses

Gorman et al. 1996
Kaplan and Lundsgaarde, 1996

Strategic information
management courses

Schneider and Eisenberg ,1998
Mc Shame, 1999

Roscoe, 2000

Hannan, 1999
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Table 3.3 Impacts on patients

Patient commitment/
Patient empowerment

Tsai and Sterren, 2001
Chin, 1995

Wright 1997

Littlejohns et al. 2003
Freeman e Soete , 1994
Rikfin, 1995

Patient safety

Cannon and Allen, 2000
Henry et al. 1998

Laing, 2002

Likourezos et al., 2004

Measurement of patient

Levinson, 2006
Gustafson, 2003

satisfaction Bryan 2008
Eslami, 2008
Eslami, 2009
Level of transparency in Smith, 1996
information management and | Gritzalis, 1998
documentation - patient record | Kelly, 1998
security Goodman, 2000
Jamal, 2009

Thompson, 2009

Physician and patient

Essin et al. 1998

interaction Makoul, Karry, Tang, 2001
Wager et al., 2000
Cimino, 2002
Makoul et al., 2001
Claims from patients about Simon, 2007

clinician performance

Table 3.4 Impacts on impacts on relationship witieo stakeholders

Territorial integration

Abdelhank. 2000
Pagliari et al. 2007

Information sharing with GPs

Porteous, Bond
Hannaford, Reiter 2003

Robertsq

Improved communication
among different
department/hospital sites

Cooke and Peterson, 1998
Keller and Teufel, 1998
Rick 1997

Canfield, 1994

Gadd et al. 2001

Doolan, Bates et al. 2003
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CHAPTER 4

CONCEPTUAL FRAMEWORK

The previous two chapters set the context for this work by riitisg the
precedents and discussing current works on the public and healtlectwes,s

focusing on the Electronic Medical Record system in particular.

The purpose of this chapter is to offer a critical analysisitefature on
innovation diffusion theory. It reviews the following issues in particulavht is
diffusion theory; ii) how it has been used; iii) how it has been adapt@ther
fields of research, especially the adoption of information technofotyei health
care sector; iv) how other approaches, such as the social-tecippcabch, can

help us get a better vision of the organizational context.

This chapter looks at innovation and Diffusion Theory in greater detdihow it
may help us interpret and understand the spread of innovation withirealté
care sector. We also applied the lens of the social-techmpabach for this
analysis to identify all the relevant aspects that are agedcwith this study:
“technical aspects” that have to be balanced with the “sociakc@$pef the

development of a system (Berg, 2003).

4.1 Introduction

Innovation is essential for the effective operation of anyegystn the private

sector, innovation is mainly driven by the need to stay ahedtecfdmpetition
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(Leonard-Barton, 1988; Zander and Kogut, 1995). For example, in comtrihast t
private sector, innovation in the public sector does not necessarilyatatire
economic improvement of the organization, even if its main gdal eénhance its

efficiency and effectiveness.

Althsuler and Behn (1997) argue that the “need” for innovation cantitsusd
to the influence of the notion that was widespread in the 1980’s whereby
innovation in the private sector can be considerepositive” factor. It follows
that this must also be true in the public sector; according talien (2000),
innovation in public administration is considered a fundamental processlen
to accomplish and satisfy public interest and to provide more semitie a high

impact on society.

Furthermore, we need to analyze different approaches to innovatianbfetter
understanding of how public organizations can be transformed so they can
investigate and fulfil the needs of stakeholders. Such considerateaoseful for
providing theoretical and practical guidelines on how the introduction of
processes of innovation can effectively improve the performaricpublic

administration and the public sector as a whole.

4.2 Innovation: the broad concept

A great deal of discussion on the diffusion theory has appeared in frmmova
literature by academics and practitioners in recent yeaestauhe extensive
adoption of innovation in the public sector. According to Drazin and
Schoonhoven (1996) “the growing importancerofovationfor organizations is
reflected in the dramatic increase in literature that adeseb® role and nature of

innovation”.
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The subject of innovation has been a longstanding matter for manwarschab
disciplines. Schumpeter (1939) argues that innovation is totally efiffefrom
invention, which “occurred in isolation and which could not be coupled with
innovation”. Barnett (1953) maintains that innovation represents the bfsis
change and he gives a broader definition with his suggestionntihatation is
“any thought, behaviour or thing that is new because it is qualitatiiierent
from existing forms”. Usher (1954), the economist, reflects ociokogical
thought and argues that innovation is the combination of many “indivitdunas

of novelty as well as many familiar elements”: Usher'Sniiion emphasises that
innovation is not an accidental or mechanistic affair and he sgggestimulative

synthesis approach in which the “act of insight” represents a crucial stage.

Furthermore, manyempirical studieshave investigated innovation processes.
Brown (1957), for example, studied a machine-tool industry and reveslsnt

this kind of organization “innovation has been planned to increase demand for
machine tools”, highlighting the principle that innovation processes ean b

programmed and they do not need to be discontinuous.

Rogers (1962) focused on this concept in a seminal contribution on theodiffus
of innovation, by examining thinit of adoption” and considering innovation to
be any idea, practice or object that is perceived to be new lydavidual or
other unit of adoption. This definition can be applied to the behaviour of
individuals and may be useful in this case, but it is less usedinl arganizational
level.

Other authors have discussed the relationship between innovation and tbe unit
adoption. According to Bradford and Kent (1977), innovation is “the sucdessf

introduction of ideas, perceived as new, into a given social systanphasizing
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the concept that anything that is acknowledged as new by d gomigp may be
considered an innovation. Osborne (1998) identified the 4 main characseoisti

“innovation” based on organizations studies:

* Newness;

* It differs from an “invention, namely the discovery of new ideas o

approaches, whereas innovation is concerned with their application;

» It can be considered a process and also an outcome;

» It involves discontinuous change.

This last attribute represents the difference between innovatidrincremental

development in an organizational context (Tushman and Anderson, 2003).

Many authors have recently emphasised thabvationis more than an idea
(Moore and Hartley, 2008): innovation is “new ideas and practicegbironto
implementation” (Tidd et al., 2005). Lyin (1997) maintains that “innovatist

not simply be another name for change, or for improvement, or eveioing
something new: innovation is properly defined as an original, disruptine
fundamental transformation of an organization’s core tasks”. NohrigGaeti
(1996) consider the organizational context of private business moriicagc

and define innovation to be “any policy, structure, method or process,yor an
product or market opportunity that the manager of an innovating unitiyesde

be new”. Damanpour (1991) describes innovation as “the generation,

development, and adaptation of novel ideas on the part of the firm”.

The modernization of the public sector is no recent phenomenon, although the

approaches to the adoption and implementation of innovation have only yecentl
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been extended at a more organic and systemic level.
There are several practical and theoretical studies thatigatesthe development

of innovation processes in the public sector.

In particular, there is abundant literature describing the appre&chiee adoption
of technological innovations in the public sector and it has driven thatelen
the nature of technological innovation since the 1970s, meaning the pobtiess
introduction of new tools (including physical equipment, such as personal
computers) and new logic and set ups in government (Walker, 2006 Som
authors (Mele, 2008; Osborne and Brown, 2005) argue that different thabreti
perspectives can be applied: the transformation, the continuity antrubeisl
approach.

The ‘transformation perspectivefinds that technological innovation contributes
directly to the creation of a revolutionary shift from the “indastsociety” to the
“information society”. Analyzing the context of the public sectoarises that the
logic and mechanisms introduced by this kind of innovation facilitaked t
transformation of relationships within different types and lee¢élgovernments
and with their stakeholders. For example, the introduction of informainah
communication technology improved the accessibility to public servwiedsacing
the time and cost involved to access them.

The second perspective is callemfitinuity. According to this school of thought,
the technological innovations that exist today are the incrementaltievolof
those implemented in the past. They make a marginal contributicieto
transformation of the public sector: the process of change and adaftion
innovation in the public sector is a long-term development and theyatailit

contribute to its overall performance is mediated by failudteRys, resistance to
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change and inertia. This view was widely shared in the pasg smaay authors
argued that the adoption of technological innovation did not lead to a real
transformation of the public sector, just as the adoption of techpalogi
innovation did not actually lead to a real transformation of the grisattor. The
changes that occurred affected the activities of a handful @n@afions and

have often been traced to effects produced on individual areas.

The third perspective isstructuralismi. It shares some principles with the
transformation viewpoint. In particular, it accepts the potentglltiag from the
adoption of technological innovation, but rejects the cause-effectoredhip
linking social evolution to such innovation. Structuralism does not accept
technological determinism and emphasizes the concept of exchangeuéural
influence between the development of technological innovation and social
institutions.

This last perspective is the most closer to the approach adoptesl study, since

our aim is to investigate the interactions between technical @il sispects in
such a process.

In this line of reasoning Damanpour and Euan (1984) previously, have also
offered a definition of organizational innovation that can be consideuedktfor

the programme of modernization in the NHS in Britain: “innovatienthe
implementation of an internally generated or a borrowed iddeeth&r pertaining

to a product, device, system, process, policy, program or seivateyas new to

the organization at the time of adoption... Innovation is a practicénglisthed

from invention by its readiness for mass consumption and from otheicpsaby

its novelty” (Damanpour and Euan, 1984).

Furthermore, Greenhalgh et al. (2005) offer a specific definitedarning to
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innovation in the health care sector, whereby it is “a setlwdbers, routines and
ways of working, along with any associated administrative teogred and

systems”, which are:

* Perceived as new by a proportion of key stakeholders;

* Linked to the provision or support of health care;

e Discontinuous with previous practice;

 Directed at improving health care, administrative efficiency,t cos

effectiveness or user experience;

* Implemented by means of planned and coordinated action by individuals,
teams or organizations.
(Adapted from Greenhalgh et al., 2005)
The innovation processes analyzed and discussed in this work can bereanside
consistent with the above definition, as we will see in morailden the next

chapters.

4.3 Diffusion theory: theoretical framework and previous studies

Having ascertained the phenomenon of innovation, the challenge then bé&somes
diffusion. As stated above, many authors discuss innovation in the procite s
and consequently most studies of its diffusion have been focused @aihétey

and Wright, 2004). However, these studies contain some useful suggesiid
can be adapted to the public sector for the analysis of the diffa$iinnovation

at management level.

Before starting to analyse the diffusion of the innovation theompamagerial
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practices in health care research in particular, it willgeful to establish a broad
definition of the “diffusion theory”. Many authors have tried to expltres
concept by developing several models, each with a different appmaalds the
diffusion of innovation in an attempt to explain this concept as a process
consisting of mutually dependent and consecutive stages.

The chapter analyses some earlier models, which we consillemitiéll and that
have been adopted in many subsequent studies. Firstly, the “claf$gsiodi
theory” is associated with Rogers’ diffusion model presented in 19@%#ifirst
version of his book “Diffusion of innovation”. Rogers explains that
communication is “a process in which participants create hack Snformation
with one another in order to reach a mutual understanding”. Mordisaky, the
diffusion process involves 4 elements:

* An innovation namely something perceived as new. According to Rogers,
new ideas are often technological innovations and we often use the wor
“innovation” and “technology” as synonyms.

¢ A communication systermamely a transmission system from one
individual, group or society to another. The essence of the diffusion
process is the exchange of information, when one individual
communicates a new idea to another or several others.

* A social systegmamely a set of interrelated units that are engaged in joint
problem solving to accomplish a common goal, providing the domain for
the diffusion process. The social system can consist of individuals,
informal groups, organizations or other subsystems.

* Timeg from the initial awareness of innovation to saturation of its adiopti
in the social system.It includes: the innovation-decision procéss, t

innovativeness of an individual or other unit of adoption compared to
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other members of a system and the rate of adoption of the innovaten by
system.
Subsequently, Rogers distinguishes five key stages in the innovationodiffus
process. He defines the innovation diffusion process as “the processtthr
which an individual or other decision-making unit, passes from gaimiigli
knowledge of an innovation, to forming an attitude toward the innovation, to
making a decision to adopt or reject, to implementation a new itehtca
confirmation of this decision” (Rogers, 2003, page 168).
In particular he refers to:

(1) Knowledge, in which the agent becomes aware of the existence of the

innovation;

(2) Persuasion, characterized by the agent that becomes progressively
interested by the innovation;

(3) Decision, in which the agent tests the innovation on a small scale;

(4) Implementation, in which the decision for adoption is taken;

(5) Confirmation, when the agent seeks reinforcement of his decision or rejects
it.

Table 4.1 Rogers' Stages of the Innovation DeciBimtess

Knowledge Stage
Comprehension of messages

Knowlege or skill for effective adoption of innoia
Persuasion Stage
Discussion of new behaviour with others
Acceptance of the message
Formation of positive image of the message andvation
Support for the innovative behaviour from the syste
Decision Stage
Intention to seek additional information about itm@ovation
Intention to try innovation
Implementation
Acquisition of additional info about innovation
Use of innovation on regular basis
Continued use of innovation
Confirmation Stage
Recognition of the benefits of using the innovation
Integration of the innovation into ongoing routine
Promotion of innovation to others

Adapted from Everett Rogers, Diffusion of Innovagio4th ed. (New York: Freepress), 1995, p.

190.
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Each of these steps involves interaction and fine tuning with the aihdrso

they are never really separate. Moreover, many studies hsmessed how the
degree of diffusion and transformation inherent to innovation processes<al

line or curve (regular or S). The various diffusion models have oz and

each one focuses on different aspects. Regardless of thismipastant to note
how they are influenced by factors that determine innovation, sincethee and
direction of effects obtained through the process of change will depenbte

levels of innovation pursued.

Another central concept in the Rogers modelconsists of five relevamtation

characteristics

* Relative advantage,;
« Compatibility;

« Complexity;

« Trialability;

* Observability.

Rogers argues that those attibutes can directly influendewekeof innovations’

adoption.
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Table 4.2 Attributes of innovations that have belkown by Rogers to influence the adoption and

implementation of ICT within organizations.

Attributes Explanation
Relative advantage The degree to which an innovation |is
perceived as being better than the idea it
supersedes.
Compatibility The degree to which an innovation |is

perceived as consistent with the exist|ng
values, past experiences, and needs| of
potential adopters

Complexity The degree to which an innovation |is
perceived as relatively difficult to understand
and use.

Trialibility The degree to which an innovation may be

experimented with on a limited basis-
possibility of experimentation)

Observability The degree to which the results of an
innovation are visible to others

In this study we tried to observe and verify the presence othiasactiristics in

the two case studies analyzed to discuss the applicabilityifmtodel to our
specifc settings.

Other scholars have tried to explain the concept of the diffusiomofation by
focusing on different contexts or different aspects.

Abrahamson (1991) offers a framework to understand the notion of innovation
diffusion, since he maintains that there are three possible pévegaat addition

to the efficient choice perspective (whereby innovation diffusiomrscbecause

of the benefits it offers the organization): tfueced, the fashion and thefad
perspective. With regard to tHerced perspective, many authors (Carroll et al.,
1989; Scott, 1987) argued that a number of organizations authorised by
government agencies, ctorcethe diffusion of innovation within an organization
and the adopting organisation does not play any part in the impldmoenta

process. Théashionperspective assumes that innovation is taken on by potential
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adopters in conditions of uncertainty in order to imitate admitigranodels
prompted by “fashion setting-organizations” (Abrahamson, 1991), such as
management consulting firms, without taking any specific decisbwutathe
implementation process. Thd perspective assumes that the diffusion of
innovation occurs when organizations within a group imitate other orgemizat

with no other rational reason (Abrahamson and Rosenkpof, 1990; Arthur, 1988).

Johannessen et al. (2001) took these models and drew on the arfédyst lwy
innovation literature in order to identify 4 approaches to the diffusibn

innovation:

1. individual-oriented emphasizing the role of individual factors, for
example level of educational age and gender in the innovation proces
(Scott and Bruce, 1994);

2. structure-orientedfocusing on organizational characteristics such as the
interactions between the organization external environment (Slappendel,
1996);

3. interactive-oriented pointing out on how action affects structure in the
innovation process(Van de Ven and Poole, 1988; Pettigrew, 1985);

4. systems of innovation-orienteahere the main focus is represented by the
organization considered within “the environment”, focusing on knowledge
infrastructures and networks (Nelson and Winter, 1982)

This framework attempts to expand the focus from individual fadimrghe
organizational and external environment in the broadest sense. Fordhsens,

his work was very influential for the creation of the modeatdfiof diffusion
theory.

However the present work of this thesis refers essentiaRogers’ definition of

the “diffusion theory” since it aims to analyse a process of irtftmvaliffusion

and Rogers’ framework can be considered as one of the most powerful

frameworks to investigate the overall introduction of innovation, dplio
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different phases, within an organization (Greenhalgh et al., 2005).
Furthermore, the five innovation characteristics identified bgeRo provide a
better understanding for the adoption and decision making processsanuehd
to evaluate the implementation of new technological innovation and ttratieis

how these variables interact with one another (Wu et al., 2005).

4.4 Diffusion of Innovation: criticism of previous approaches andfurther

study

Although all the models and frameworks discussed above provide a very
attractive base to study the diffusion of innovation and despite pragdgome
interesting empirical findings on innovation, many authors argue ttieste
theories must be modified and extended in order to enhance their usefolties
contemporary society (Chua, 1995; Briers an Chua, 2002). The previous models
do not capture the complexity of the process that involvemtheidual and the
organizationghat have to adopt an innovation and present a number of theoretical
limitations:

* innovations are consideré&@nsferable to new contexts and settings;

e interactions between various social and technical systems is not taken

into consideration;

The beginnings of diffusion research left an indelible stamp orapipeoaches,
concepts, methods and assumptions in the field due to several reasbros.aH,
the diffusion model is a paradigm that can be applied to manysfiditde
multidisciplinary nature of diffusion research cuts across vasoientific fields
and its most important strength is to consitiee as an essential element in the
analysis of changes in human behavior. Second, the diffusion approacesenabl

solutions to be suggested to individuals and organizations that have invested i
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research on a topic and hope to get their scientific findings dpgtié those who
want to use the results of research by others to solve a parsogial problem or
to fulfil a need. Furthermore the methods implied by the cldsgiifasion model

are relatively straughtforward to apply and replicate.

Nevertheless, there is ample criticism of research into diffusion:

* Thepro-innovation biasnamely innovation should be spread among and
adopted by all members of a social system; it should be spnadtyrand
the innovation should be neither re-invented nor rejected. Other agtempt
to understand “why does innovation appear or disappear” have
demonstrated that the early diffusion theory was characterizegrdy
innovation biases (Rogers 1962, 1983; Van De Ven, 1986; Zaltman,
Duncan and Holbeck, 1973). According to Kimberly and Evanisko (1981),
pro-innovation biases imply that innovation will benefit organizatioms: i
this sense, innovation only spreads when it benefits the orgamzati
adopting them, and disappears when it does not. According to this
definition, the diffusion process depends on the “benefits” that an
organization can have after its adoption, de-emphasizing the impoofance
inter- and intra-organizational decision making in the design of new

technologies (Lapsley and Jackson, 2003).

e The individual-blame bias the tendency to focus the attention on an

individual rather than on the system that the individual belongs to.

» Therecall problemin diffusion research, which may lead to inaccuracies
when respondents are asked to remember the time when they adopted a

new idea.
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e The issue ofequality in the diffusion of innovation, as social and
economic gaps between the members of a social system are often

expanded as a result of the spread of new ideas.

Other authors have provided other frameworks in an attempt to r&ogers’
theory of the diffusion of innovation. Dubin (1978), for example, points out that
Rogers’ diffusion of innovation theory focuses on diffusion and adoption by
individuals and not within an organization. Dubin analyses Rogers’ idiffus
model and argues that there is a need for a better descripttbe ofteraction
between the innovation, the adopter, the social system and the othendefls of
adoption, and above all of how these units relate to the diffusion of imowva
within an organization. Finally, Rogers’ model focuses on the diffusf
innovation within an organization and he does not investigate the diffasioss

organizations.

However, different ways of describing the innovation process within
organizations have been developed over the years. Van de Ven (1986) argued that
“there are two cycles in the implementation of innovation stemgnfiilom the
external context: two cycles are shown to exist in comparties wnplementing
externally-induced innovatiorl) a vicious cycle during which poorly performing
organizations respond with rule bound behavior and this response perpetuates
their poor performance; 2) a beneficiary cycle during whictiebgierforming
organizations are autonomous and this response reinforces their strong
performance”. This may be a different way of describing Rogengivation-
decision processes within organizations: namely, the vicious cyebmrelated

to authority in the innovation-decision process and the beneficiarg mlalted to

collective innovation-decision.
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Marcus and Weber (1989) applied the vicious and beneficiary cycléseto
nuclear safety standards industry to test them empiricallyul®eof the study
showed that the autonomy approach was linked to fewer safety anehtswer
human error events. Their study supports the hypothesis that auttbkeyy to

be associated with fewer human error events. Marcus and Weber [A9I8&] at
evidence from other studies of externally-induced innovation to support the
nuclear study findings. Five studies on naval systems, and medwetslesither
involving a process innovation, a product innovation or both, showed similar
results supporting the hypothesis that autonomy is key to the studcasoption

of externally-induced innovation.

Lindquist and Mauriel (1989) conducted a case study to test the immoré&nc
breadth versus depth in diffusing innovation within schools. In their study,
breadth was indicated by the number of organizational lines or depdst
crossed horizontally during the innovation adoption process. Depth, on the other
hand, was an innovation effort focusing on a specific work group or
organizational unit. They concluded that there is greater sustaialdilthe
breadth approach, that depth approaches are slower to launch and thettthe
approach is more challenging because of multiple stakeholders. Howlesy
found no conclusive answer to their central research question (wipcbagh is
more productive in facilitating smooth and effective adoption of the irtromja
The distinction between breadth and depth provides a useful extensiones§'Rog
work regarding communication channels and their particular role insgfi

within organizations.

Other research substantiates and extends parts of Rogers' dmeboprovides

more specific elements. Damanpour (1992) conducted a meta-amalyéw of
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innovation diffusion looking at the relationship between organizationalaside
innovation. His findings confirmed that size is a key factor insthacture of an
organization for the diffusion of innovation, as suggested by Rogers, but
Damanpour found that size was related more strongly tonjblementation phase
than theadoption decision phas@he meta-analysis also showed that size is a
more important factor for manufacturing organizations than seorg@nizations

and for profit making organizations than for not-for-profit settifiganganpour,

1992).

Areas of research developed and sometimes broke away from cockptual
models, in the attempt to emphasize the role of “social procassinovation

diffusion.

Greenhalgh et al. (2005) also conducted a systematic reviéiterature on the
diffusion of innovation in the organization and delivery of health careices.
Based on this review, classical diffusion of innovation can be condideb®dy
of knowledge built around empirical work, demonstrating a consistent rpatter
adoption of new ideas over time by people in a social system. vétogéng this
view they emphasized the existence of limitations relatedassiclal diffusion
theory models. “These early research traditions were allactaized by pro-
individual*, pro- innovation bigsand took little account of the wider context
(historical, political, ideological, organizational) in which adoption sieais were

made or of the unintended consequences of innovation” (Greenhalgh et al. 2005 p.

! “pro-individual bias” refers to the focus of classical diffusion studies which emphasize
the existence of particular categories of individuals such as for example “early adopters”
and so on, focusing less on the relevance system variables.

% With the term “pro-innovation bias” the authors refer to classical diffusion models which
were characterised by a huge amount of descriptions related to some aspects of
innovation process, since “it is easier to study some phenomena than others”
(Greenhalgh et al. 2005 p 58), as happened for example with studies who describes
adoption compared to the number of studies related to non adoption or rejection of
innovation.
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48).

From an organizational perspective, the diffusion of innovation dependsam ide
and information collected from outside, on “what other organizatiorteisdcial
network are perceived to be doing, and on mutual sense that occurgrbetwe
organizations in relation to an innovation” (Greenhalgh et al. 2005)ctn“tae
ability to exchange information about innovation and related experiencegam
members of a network is related to the degree of associatwedn

organizations by amterpersonal network(Korteland and Bekkers, 2008).

Also Greenhalgh et al. (2005) analysed a broader range ofdierand found
that social networks influence the diffusion of innovation since thpyesent the
channels through which interpersonal communication takes place. @kieythe
added benefit of increasing the “adoptability” of an innovation by asing its

observability.

Some studies focus specifically orterpersonal influencevithin social network
of health professionals. Fornell and Warnecke (1988) conducted a stadient
diffusion of cancer patient management strategies betweewonkstaf clinicians,
discovering that informal and formal interaction between the membiethe
organization might stimulate the transfer of knowledge and itermisstion
inside the agency.

In conclusion, these authors find thegtworksrepresent a crucial element for
stimulating the diffusion of innovation. This dimension of the diffusion pes

discussed in further detail below.
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4.5 The innovation diffusion theory and ICT adoption within organizations

According to Fichman (1992), the innovation diffusion theory “provides well-
developed concepts and a large body of empirical results applicaldthers
fields, such as study of technology evaluation, adoption and implenoertathe
diffusion theory provides tools that enable the evaluation of the “dffitiof a
technology and the identification of the factors that facilithiee adoption and
implementation of Information and Communication Technology (ICT). These
factors include the “characteristics of the technology, chexiatics of adopters,
and the means by which adopters learn about and are persuaded tohadopt t
technology” (Rogers, 1995). Likewise, most micro-level reseassh thed to
identify the relevant factors of ICT diffusion at organizatiotelel (Zmund,
1982) without considering the external environment.

However, some authors focus on the relationship between internal amdaéxt
factors, arguing that “ICT systems are global networks ih&tdrganizations,
customers and business partners around the world” (Kim and Galliers). 2001
They used empirical evidence to show that ICT diffusion is deteanby the
interaction between these 4 dimensions and the pervasivenessmdtisistems,
showing that ICT diffusion cannot take place without considering both the
internal and external context.

In particular, some scholars focused on the role of networks in tiusion of

ICT innovation. Korteland and Bekkers (2008), for example, examined the
diffusion process of electronic service delivery to Dutch policyderaoting that
organizational, political and network characteristics have gainetligrpartance.

In fact, the diffusion of innovation among the different organizationsliseinced

by the degree to which organizations are linked by an interdependent network.
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In most cases ICT support these processes, overcoming geogtdyatriers and
stimulating team working and the formation of intergovernmergiationships
and ultimately networks. Fountain (2001) states that ICT has the ipbtent
reframe the set up of an organization, redistributing power and relsgitiesi by

providing transparent, reliable and shared information, even if this does

happen in all the cases (West, 2005; Norris and Moon,2005) .

4.6 The use of Diffusion Theory in health care organizations

Although what may appear to be the strongest papers on diffusion ttadlory
outside the field of healthcare IT, the key papers in hea#tH@adiffusion lead us

to believe that the general diffusion theory is applicable to Hid ta EMRS in
particular (Bowers, 1995), and some papers exists that link theialifftrseory to
healthcare IT. England, Stewart and Walker (2000) put the diffusibaadthcare
information technology into Rogers’ (1995) diffusion framework.

England et al. (2000) found that the slow pace of HIT diffusion istduthe
fragmented structure of providers, the immature status of gitatdT, limited
financial resources and the complexity of HIT systems. Both azgaomnal and
technological factors lead to the slow adoption of strategi@tilerson and Jay
(1985) find that “informal communication networks, in this case physician
networks, are very important for the process of diffusion”.

Researchers, theorists, and practitioners from many fields@mested in and
affected by the diffusion of innovation within and across orgawoizatand today
more 6000 papers and pieces of work have used Diffusion Theory adittaore
framework, in more than 14 different fields of research (@rakgh et al., 2005),
including organization development, education, management, health care and

public health, information technology, and sociology (Damanpour, 1992; Johns,
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1993; O'Neill, Pouder, & Buchholtz, 1998; Premkumar & Ramamurthy, 1994;

Wright, Palmar, & Kavanaugh, 1995; Van de Ven & Poole, 1988).

4.7 The Socio-technical approach

In health care studies focusing on the adoption and evaluation of innovation
technologies, it has become increasingly important to take stemato
consideration originating from social science and the social wod@lér, 1997;

Lorenzi et al. 1997).

According to Kaplan, 2001, “social interaction models” are based orrRRog
classic diffusion theory and thus emphasize how an innovation like an information

system is communicated through channels over time.

“Sociotechnical approach aims to do just this: increase our
understanding of how information systems or novel electronic
communication techniques are developed, introduced and become
a part of social practices. With this aim comes a concurrent
ambition to improve these systems. When insights from the social
sciences can help us better understand these phenomena, after all
they may also help us to make better systems - or to makesyst
function bettei{Berg et al. 2003, p. 297)

This approach to the diffusion of innovation emphasizes the importance of

interactions between individuals and social elements.

In Rogers’ work (2003) on the diffusion of innovation, he measures thedattif

an individual toward an innovation itself (Wu et al., 2005) but he does natiexpl
the role of organization as a whole within the innovation process.
According to Kaplan (2001) and Berg (1999), the adoption and introduction of

ICT in the health care sector involves a variety of people, org@omal and
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social issues including human-computer interaction, socio-technicalratuhnd
ethical concerns. Berg (2003), in particular, considers organizatohtha work
practices within them, as networks of various related elemanth, & people,

tools, organizational acts and documents.

In particular, the introduction of EMRs by healthcare organizatioay be

accompanied by changes at several different levels (Anderson and Aydin, 2005):

1) Individuals and their jobs;

2) A department as a whole and how each department performs its tasks;

3) The structure and operation of the entire organization:

4) The quality of both the service received by patients and the atexdie

delivered.

(Adapted from Anderson and Aydin, 2005)

In such a context, the socio-technical approach “seeks to identifyytiamics
between technology and the social professional and cultural envirommvemich

it is used” (Li, 2010). Technology and organizations are elementsahatitute

an assembly that should be dealt with as a whole rather thachaidal subpart

for the engineers and a social subpart for the social sciérfgirg, 1999). The
introduction of electronic medical records, for example, in a comtbgte paper-
based records were previously used can have “huge consequences iofterms

relations among professionals within the hospital (Bowers 1995; Egger, 1993).

In particular, Kaplan (2001) in order to explain the diffusion of innovation

systems within health care organizations and the spread of EMRnsy
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developed the “4 Cs” model, name after the initial lettehefmain elements she
considered relevant for drafting her framewo@ommunication,meaning the
interaction process within the departmeddre, referring to the delivery of health
care servicesControl over the organization; ar@ontext,referring to the clinical
context in which innovation technologies are adopted. She found that a
combination of both social and technical elements can help to defiakiable

implementation process that may also be helpful for its subsequent evaluation.

In a more specific way, Berg (2003) stated that the adoption obthe-technical
approach to explain the introduction and implementation ICT within theéhheal
care sector, typically has 3 main elements. Firstly, the nafitiee contextof the
healthcare organization, which has to be seen as a “heterogenéweosk naf
people, tools and organization routines” (Kling and Scacchi, 1996; Bakdr
Law, 1992). Berg (1999) suggests that a second element to take into kaiiside

is thenature of the workas the core activity is managing patient trajectories and
this implies working in a context marked by regular emergen€&ierthermore, all

the activities at the hospital are markeddmyntinuous negotiationbetween the
different members of staff involved in the health care defiygocess. The last
element that Berg considers to be relevant for adopting a edgiotal approach

is the importance ofjualitative methodssince it is fundamental to observe and
get closer to the grasp on the flows and forms of informationg(B€©99; Berg
2003).

We should also consider that “health care organizations are complex” (Braithwate
et al, 2009) and that ICT is “a potentially disruptive innovation that challenges the
way in which health care is delivered” (Westbrook et al.2009).

For this reason the approaches to ICT implementation used in other industries
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have had limited success in the health care sector for these reasons (Westbrook et
al 2009) and between 50% and 80 % of EMR projects still fail today (Greenhalgh
et al, 2009).

“.Many systems fail. Not because of hard- or software problems, or of
fundamental limitations to the technologies being used. But since thdyuittre
upon the wrong assumptions they incorporate problematic models of medical
work or they fail to see ‘implementation’ as organizational change. One
additional important reason for system failure is the omission of evaluation
studies during system development. This might be the largest chalbertge f
sociotechnical approach: finding out just how to interrelate the nature ofthealt
care work with the characteristics of formal tools(Berg et al. 2003, p. 300)

As pointed out by Berg systems’ failures are not only due to temhpioblems:

in most cases they are related to lack of people involvement withiproject
since the initial phase, to absence of communication and training fdask of
evaluation and monitoring tools. These are all key “social” aisnand aspects

to take into account in the adoption and implementation of technologie wit

such complex organizations, like health care organizations.

4.8 Conclusion

This chapter aimed to provide an analysis of the innovation diffusion tlaeoky

its application to the diffusion of innovation and communication technolagies

the health care sector. It also aimed to explore other odséalds where it has
been adopted. After illustrating the “innovation” concept, the chaptdyzasa
studies of “diffusion theory”. Since published materials cover innovatiahe
private sector, most studies into diffusion have also been focused oantiest

of the private sector. However, there are some useful lessoncathdte learnt

from these studies and that are readily adapted to the public f&dhe analysis

of innovation diffusion at management level. Some authors argue tbat t
diffusion theory has been marked by pro-innovation biases (Rogers 1962, 1983;

Zaltman, Duncan and Holbeck, 1973), whilst others emphasize the role of the
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“social process”in innovation diffusion, introducing the conceptinfernal and

externalnetworks(Jackson and Lapsley, 2003) and alsmfafrmal networks

The chapter describes several empirical studies that have appligfusion
theory to the private sector and the public sector. It also explares the
innovation diffusion theory might be adopted in other research fieldsdirdng
studies into the diffusion of innovation of new technologies (ICT) and fimals
the diffusion theory helped explain the adoption of different types of new ICT.
Then the chapter highlights the diffusion of innovation in the particuatext,
such as the healthcare sector and concludes with a remark orletrence of
interaction between technical and social aspects (Berg, 2003; Kaplan 2009).
Consequently, a socio-technical lens has been adopted in this wortteintor
explain the diffusion of innovation within the health care sector. Stetahical
approaches favour a central role of the users throughout the devetqmoeess,
even if defining how to involve the users is not easy (Faber, 2003 Hartswood et al,
2003). In fact, it often happens that users are only consulted a feas tim
meetings whose setup mitigates any real involvement of usem@ny real

openness of the designers (Markussen, 1994).

The theory proposed by Berg and Bergen (2004) identified user-involvemant as
being important to foster the ownership of the systems thataatilially match
work processes. All these key elements will be further disdusga@nalysing the

case studies results.
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CHAPTER 5

METHODOLOGY

Chapters 1-4 offered a detailed discussion centred on the cont€XI aflbption
within the health care sector based on previous studies and empasealch.
They also introduced the theoretical arguments underpinning the adoption an
development of e-health. This chapter sets out the research questiseisted by

this study and the methodology adopted.

After the introduction, section 2 sets out the research questions atuithe ,
section 3 provides an explanation of #mapirical workthat has been conducted,

starting from the bearing of the research perspective adopted for this study.

Section 4 discusses theethodchosen for the research, while section 5 focus the
case study approach used in the study, the strategy of alkgetion and the

analysis of the data,.

Section 6 then analysesher relevant issuestemming from the project in terms

of limitation of the research.

5.1 Introduction

It is evident from these previous chapters that there areaseesearch gaps in
literature in terms of systematic comparative internatioeakarch into the

adoption, implementation and evaluation of IT in the healthcare sewtbbina
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particular there is a lack of studies focusing on EMR systeiignwAcute Care

providers.

When this research commenced, there was a clear lack of ctassahatudies,

since much research into EMR is currently country based. This substantteé a n

for a common basis of comparison, since previous research usesndiffeurces

of data, methods of research and metrics. It also identified the need to focus on the
overall introduction of EMR systems within acute care, since prewstugies

attempted to make a quantitative evaluation

Furthermore, this thesis seeks to contribute to a deeper understahtliegoles
played by the various actors (humans and non-human actors) within gigahos

and the interaction between people and IT systems, in the introduction of EMR.

5.2 Research questions

The framework for this study is the e-Health stream of rebeaith a particular
focus on Electronic Medical Record (EMR) systems. The definitioa-loéalth
embraced for this project is “ig-health is an emerging field of medical
informatics, referring to the organization and delivery of health servaras
information using the Internet and related technologies. In a broader sense, the
term characterizes not only a technical development, but also a new way of
working, an attitude, and a commitment for networked, global thinking, to
improve health care locally, regionally, and worldwide by using information and

communication technology”(Pagliari et al, 2005).

In this context, EMRs are information systems that manage botligtebution
and processing of information” (Leerum and Faxvaag 2004) necessatigefor

patient care delivery process.
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The main purpose of the studytasidentifythe key issues in the development and
implementation of e health and égaluatehow the adoption of EMRs influences
health care service provision in hospitals, analysing how thesnsysiffect the

organization and the operations of its main users and stakeholders.

This purpose is steered by two types of motiveadamicand scial:

» the primary reason is the desire to fill a gap in the libeesin terms of the
lack of systematic comparative international research oferan
evaluation of the impact of IT (and EMRs in particular), by makang

theoretical and methodological contribution;

e the study also aims to contribute to the development of guidelores f
public decision makers by offering a better basis of analysisng to the
use of IT and its impact on service delivery for practitioneid policy

makers involved in the health care sector.

Based on these objectives, the project aims to address the folloggagrch

questions:

0 RQ1: What are the key issues in the implementation of e-health?

o RQ2: How are EMR systems adopted by different health organizations

and what are their main impacts?

5.3 The research design and ANT approach (description and gtification of

method)

The research perspective featuring in this research project dnawhe “Actor
Network Theory” (ANT) approach pioneered by Latour (2005). This approach has

been used in several fields of research to examine the “innovafifisiah
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process”. According to the ANT, the “diffusion of innovation happens due to
networks formed by interconnections between human and non human actants”
(Law, 1986). Consequently, this research project opted to analyze the
development of e-health policies and the implementation of informatgirray,
especially EMRs, and the resulting effects at healtha@anizations through the

lens of “actor networks theory”, considering these systemdifwthe context in
which they evolve” (Callon, 1986) since we are interested in anglysw these
systems affect the organizations adopting them, the people involvetieancy

they operate, rather than restricting the investigation tora esaluation of the

performance of the system.

In recent decades, the dominant theoretical approach to information and
communication technology studies has been generally markegobyivist
traditions (Kauber, 1986) and objectivism has been the epistemological
assumption underlying them (Crotty, 1998) The positivist approach emghasise
the adoption of models which demonstrate causality and the testmgwidusly
established hypotheses. Most of these studies were actualy dasnethods that
“neglect aspects of cultural environment, social interactions reagbtiation”
(Lyytinen,1987). However, sociologists and psychologists criticizbts t
approach, since they maintain that studies on IT evaluation cannot bleasely

on “continuously statistical hypothesis testing” (Galser anduS¢ra967) without
considering the effect of context. Many studies have demonstrattdthe
development of information systems is also affected by the orgamza
characteristics, including “soft aspects” such as social, allamd individual
factors (Damonpour 1991, Norris and Moon, 2005). As a result, great anpert
has been delegated to the meaning of the context since it igler@usto be

socially constructed by people in their environment.
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Consequently, the view was adopted for this research project thatabed in the
“Actor Network Theory”. Through the ANT lens, material objectg anot
considered merely passive resources that only become impetiant activated
by human actors; instead, they play a key role in social coafigarin their own
right. Once an object participates in human action it becomes anladhe job
of the researcher to identify these objects in a network and fimayd'to make

them talk” (Latour, 2005).

“Approaches to ICT implementation used in other industries have itmted
success in the health care sector” (Westbrook, 2009). In fact, cahpaother
settings, health care organisations “are complex organizati®rsiitifwaite,
2009). Unlike some industries, “ICT in health can increase the complexd

intellectual content of the world, rather than simplify it” (Westbrook, 2009).

In such a complex context, ANT can represent a useful tool fomgaianideeper
understanding of how the power change relationship happens in rdfatibe
introduction of information systems within a health organization (MeanL&

Hassard, 2004).

The ANT approach can also offer an interesting insight into theofotébjects
within specific contexts. Again, objects are not considered “blactedjoor

containers of information, data or words and so on, but they become real actors.

According to Doolin and Lowe 2002 “ANT’s main shortcoming is its being
everything but a theory. However, its use in combination with multi-sited
ethnography can be useful for proceeding with data collection. dtsviils other
theories- such as diffusion- offers a powerful means of exploring soxial

processes.
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The ANT approach can help to follow and shadow objects within a certain context
and aid our understanding of the relationship between IT and other stakeholders.
ANT can also be useful for identifying the key persons involved irrdbearch
process by examining different perspectives and analyzing himgst (items
such as IT systems) and persons (such as clinicians and nussegnaected.

For example, Cresswell et al. (2010) found it “helpful to view ANS a
something between a theory and a method, or more exactly as aticahal
technique where the researcher follows actors and tries tostanai@rwhat they
do”.

For all the above reasons, some scholars find the ANT approatie eavaluable
method for understanding and recognizing the value of the complexigalalyy
which may neglected or completely ignored by more positivistid eause-
effective approaches (Tantall and Gilding, 1999).

By way of contrast, ANT offers a lens to investigate the odlECTs in different
realities, enacted by different actors inside complex settings.

Based on all these observations, we decided to conduct our reseaiglthesi
ANT perspective that embraces the entire research design aadalkgction

process.

5.4 Research Method

The study proceeded in 2 main stages in order to answer theesearch

guestions outlined above.

5.4.1 The location of the study: a cross-national comparison

In order to answer the first research question and to idehgfkey issues in the

development and implementation of e-health policy, the study focusezh on

84



international comparative analysis between lItaly and the UK, ifagus the two
national health systems. The idea of conducting a comparativgsianadas the

outcome of several considerations:

« Firstly, the assumption that the “Kohll/ Decker judgments offhepean
Court of Justice have demonstrated that health services can no benge
regarded as operating in isolation from other EU member %tates
(Schreyogg, Stargardt, Velasco-Garrido and Busse, 2005).

» Secondly, both Italy and UK are members of the European Union and their
level of comparison is stronger since their “Governments aretlgirec
represented on the Union’s Supreme decision-making body” (Haintrais
1999).

e Thirdly, both Italy and UK have a National Health Services (NHS)
making these two nations different from Social Health InsurgSe#)
nations.

* Finally, “the Italian NHS was established in 1978 and was modeiied a
the British National Health Service” (Anessi Pessina, CantuJanumi,

2004).

However, if these aspects represent the principal strengthislingnathis
comparative analysis, there are also several weaknessds stiuald be taken
into consideration and overcome. There are various constraints retating
linguistic and cultural factors in this comparative study th#tuénce tradition
and administrative structure (Haintrais, 1995). However, with referé¢o the
problems resulting from the cultural differences between the dauntries
selected for the analysis, we should note that one of the coustiies native

country of the author and, as a result, she has substantial knowldtigeltafian
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National Health System and use of IT in the health care séetang conducted
several research projects focused on these subjects. As fag B tcontext is
concerned, the problem of language was minimal, as the resehesher very
good knowledge of both spoken and written English and the Ph.D course offered
the researcher the possibility to acquire extensive and compreh&nsiwéedge

of cultural issues.

5.4.2 The documentary analysis

In order to answer the first research questiandetailedanalysis of publicly

available datawas conducted in order to identify the policies and acts defined to
promote the adoption of e-health in two different geographical and aultur
contexts: the United Kingdom and Italy. This part of the chapteifggadly aims

to assess the following issues:

1) the approach used for analysing documents;

2) the preliminary findings from the European, the Italian and UK contexts;

3) an in-depth analysis of the development of e-health policy in 8datliad the
Valle d’Aosta Region. These regions represent the geograpetaig of the
second part of the empirical work conducted, since the hospitalsesefectthe
case study are located there. Consequently, the focus of gdaeateshifted from
a broader assessment to a more in depth analysis that alsogeteestihe e-
health development process in these two regions to gain a bettertandieg of

the policy context affecting the case studies.

The research moved from a general analysis of documents producttk by
European Commission, especially the Directorate General foalttHend

Consumers' (such as the Health Strategy Plan and Health Pspgeand then
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proceeded to a focused analysis of the policy priorities idedtify the Ministries
of Health in the Countries selected in order to investigate evthay moving

towards the development of innovation technologies in the health care sector.

5.4.3 The approach used for documentary analysis

In this study public documents were examined “not only as contadfeverds,
images, information and instructions, but also for the way thayimiduence
episodes of social interaction and schemes for social organizatiofordahd way

they may be involved in the analysis of such interaction and orgamzasi a
means of tracing the evolution of government policy and the involvement of
political actors” (Prior, 2003). This approach recognises the potesftialich
documents of being key actors (Latour, 2005) in the unfolding of healttypoli

development.

Recently, key research questions have been focused on the ways timeioksc
are used and integrated into various kinds of knowledge networks, aswellva
documents are exchanged and circulated within such networks. “Docuareht
other objects can be conceptualized as actors and can be regarded as mokeaber
network; they can be recruited into schemes of organized actndtyegarded by

others as allies, enemies or simply as instigators of further actiaat,(2008).

Based on this approach, members of the health care community, such as
practitioners, representatives, clinicians and so on, can be consigeimd
needed for the creation of durable interaction in a network but agidéresuif to
safeguard a robust network. Documents, reports and statistics q@kewvant role

within the organization. According to these considerations, this sdirdg to
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investigate how documents can drive and shape political, economic, medical and

scientific activities to the same extent as humgisdr, 2008)

To fulfil all of the above considerations, the study analyzed pwdacuments,

including reports by government agencies concerning e-health focusing on:

» the functionsrather than the contents of the document: “what documents do

rather than what they say” (Prior, 2008);

* networks examining the relational properties of things, such as documents

rather than just their attributes;

« visualizing the links between the network to “reticulate” the field assjt
examining the traces that documentation generates and visua@ngnks
within networks that exist between documents, institutions and cond&uist,

2008).

5.4.4 Assessing documents: method used

The analysis initially involved publicly available data on the webspf the main
institutions and organizations involved in the development of e-health policy

the countries selected.

The analysis of these documents aimed to outline an answer to tbasvar
guestions and identify the main relationships and links between documents,
people, things, institutions and concepts and then identify the key isspelcy

development based on a specific assessment scheme (Freeman, 2009).
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5.5 Case Study

As mentioned above, the study focused on an international companagiysis

between the UK and ltaly. In order to answer the second resgaestionand

analyse how EMR systems are adopted by different health garizations and
their impacts, 2 hospitals were selected because they havedtteptame EMR

system:

. the Regional Hospital of Aosta Local Health Authority.

. the Royal Infirmary of Edinburgh;

These hospitals adopted theakCare Systemmade by Intersystems Snc. It is a
“connected healthcare information system” with EMRs that iategelinical and
administrative modules, which are interoperable with legacy andrefut

applications littp://www.intersystems.com

Here is a brief overview of the cases (more details in Table 5.1):

. Context: Italian and UK health care organizations are subject to
different institutional frameworks. Furthermore the Italian Hospita
iIs a Regional Hospital related to the regional health authokiy
mentioned in chapter 6, in the Italian context, healthcare is a regional
function and the organization selected is located in an autonomous
Region with specific healthcare strategies and governanc#ses.

The UK hospital, TheRoyal Infirmary of Edinburgh is located in
Scotland, that endorses an overall strategy for continuity ofarate
ehealth;

. Types of organizations the health care providers have different

corporate characteristics and degrees of complexity: thiént
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regional health authority provides acute hospital; the Scottish

hospital is an acute care centre and a teaching Hospital.

Status of EMR adoption at the time of assessment, the italian

regional Hospital had been using EMRs for one year and w#re st

implementing some features, whereas the three Royal Imfirofa

Edinburgh had been using EMRs for more than 6 years.

Table 5. 1 An overview of the characteristics & tases analyzed

Organization

Valle d'Aosta Regional

Royal Infirmary of

Hospital Edinburgh
Structures 3 1
Number of beds 500 87p
Number of workers 3690 6000
Number of wards using EMR 29 25
Number of total wards 34 2b
Number of authorized users 2000 5800
Average of daily access 11530 2850
Acceptance; Acceptance;

Patient Workflow phases
supported

Integrated scheduling
and order management;

Discharge phase and
patient follow up

Integrated scheduling and

order management;

Diaries - physician, nurse,
pharmaceutical therapy;

Discharge phase and
patient follow up;

Continuity of care
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5.5.1 Case Study and Data Collection Method: the suitability of teé&eced

method for this study.

Having identified the main research questions that the two tadesintended

to answer, the best method of data collection had to be defirmdods studies
found frequent recourse to the qualitative evaluation method of medical
informatics. According to Shortell (1999) and Sofaer (1999), “Qualitative
research is increasingly common in health service researahtheffmore,
qualitative research could help in “understanding phenomena withinctiregxt
uncovering links among concepts and behaviours and generating and refining

theory” (Bradley, 2007).

A “multiple method” strategy was selected as the reseaethad for the analysis

of these 2 case studies for several reasons:

» it offers greater validity of the research by using differerd@thods to
check findings (Read and Marsh, 2002);
e it is “capable of providing a more integrated picture of a phenomenon”
(Hantrais, 2005);
* it enables “a deeper understanding of complex social phenomena and
produces much more accounts of social reality” (Bryman, 2008).
The “triangulation method’ of using multiple, independent measures of one
object for ‘cross-checking’ or validity was selected from #agious multiple-
method strategies. According to Denzin (1983), the triangulation metkbadan
that “various methods for data collection and analysis are apgAedimenwerth,

lller and Mansmann, 2003).
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Two types of triangulation methods “within method” triangulationt twambines
approaches from the same research tradition and “between-methods”
triangulation, that means combining approaches from both quantitative and

qualitative traditions can be used.(Kimchi et al., 1991) .

Triangulation within methodsvas adopted in this project, since it has several

strengths:

1) it provides several important opportunities in terms of avoiding thsiljpes
limitations that could be encountered by using one method alone: graudiind
independent measures do not share the same weaknesses of potasitial bi

(Ronher, 1977).

2) “it allows researchers to be more confident of their res@ligk, 1979): by
using different data collection procedures, the researcher igablerease the
validity and robustness of results because the findings can drgytbiened by
cross validation achieved by using data obtained through differeategiers

(Thurmond, 2001).

3) it gives a much more rounded picture of someone's life and behaviour,
enabling the researcher “to get inside the process” underlyiagdéecision

outcomes (Tarrow, 1995).

As Czarniawska noted (1998), studies of networks must involve multpbss
situations and also multiple cover stories. Hearing and eliciioges from the
field enhances the understanding of the cases analyzed. By hearirtjffleoant
actors make sense of situations, we can create a more compreh@osire of

which actors are more affected by the adoption and impactbest tEMR
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systems. Interviews represent an essential tool for understatiigndrames

individual actors create about situations.

Data will be collected in several ways (Bryman, 2008) in otdeidentify the

multifaceted nature of these realities as they enfold and involve differens:act

* by analysing documents produced within the two hospitals ;
* by interviewing the key actors at both study sites;

* by observation.

5.5.2 Documentary analysis

As mentioned above, documents can represent a useful source of datanthat
used qualitatively *“as identifying phenomena among which patterns of
relationship are established” (Blaikie, 2000). Therefore, the docurgerialysis

was based on organizational acts, reports and documents related doftiena
and implementation phase in order to identify the (declared) reasonef
adoption of the system and its role. In this study, public documentsnetoaly
examined as containers of words, images, information and instrudbiginalso

for the way they can influence social interactions within the rozgéion as a
means of tracing the involvement of actors, their relations anddlgeheir work

affect and/or is affected by IT systems(Prior, 2003).

5.5.3 Interviews

Semi-structured in depth interviews were held as a second methddtaf
collection in the case study setting, since they “can gsedo the social actors’
meanings and interpretation, to their accounts of the social ititegran which

they have been involved.” (Blaikie, 2000).
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The interview process started with an introductory, themed interdésigned to
get a general idea about the hospital environment and its conté@tms of
activities and the types of interaction and in order to investitisd roles of the
actors (head clinicians, head nurses, clinicians, nursing staff, dfd T services,
head of finance and control) and ascertain which human and non-human actors

were involved in the process of EMR adoption and were impacted by EMRs.

Several interviews were conducted with the General Director, Mbdical

Director and the Information System Director before startimegdase study. All
of these interviews were conducted in a “conversational” stylgn{gn, 2008),
since they were designed to achieve an overview and a gpruaé both of the

hospital environment and the adoption and use of EMRSs.

Further interviews were conducted with a more structured approachhand
interview scheme was divided into several parts based on findinggrature
(Rogers, 1995) clearly stating that an innovation process is oegharnizo

different stages, described by Rogers as the 5-step process (Rogers, 1995, p.162)

1. The Knowledge stage, when a person becomes aware of an innovation and

has some idea of how it functions;

2. The Persuasion stage, when a person forms a favourable or unfavourable

attitude toward the innovation;

3. The Decision stage, when the intention to introduce an innovation
becomes clear: the person engages in activities leading ttedmsaon to

adopt or reject the innovation;

4. The Implementation stage, when the innovation enters regular ube by t

people working for the organization;
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5. Confirmation — when the person evaluates the results of an innovation-

decision already made.

The interview scheme was organized with different parts base®agers’
framework and in order to adapt it to the case study ardlyiaking into
consideration the relevance of the social actors and theirWwitksICT systems

(Kaplan, 2000),:

* Antecedents of the EMR project

* Implementation processes used

* Impacts produced

5.5.3.1 Interviews Analysis

As pointed out by Gibbs (2007) qualitative analysis of data maytyediféerent,

but they have in common “forms of human communication and production of
shared meanings”. For this reason, the purpose of qualitativeatesedn codify
these meanings. Another feature of the qualitative analysdergified by the
same author on the volume of data it produces: gualitative anagiysisices
volumes of data that consists mostly of transcripts or documentsahanot be
synthesized by the use of mathematical formulas, as a latgbada. These
features require massive amounts of time analyzing qualitatiaeadd the use of

meticulous and consistent protocols (Silverman, 2000).

For the analysis of interviews, we proceeded by audio recordingeatings with
stakeholders. Each interview took an average time of 45 minutes Bsted
more than an hour, the shortest lasted 40 minutes. Each intervietnanssibed

and, therefore, the objects of analysis were the transcripts aftdreiews. The
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transcripts were made anonymous and each interview was googte dormed by

the initials of the role of the interviewees.The data was then analysed.

According to Miles and Huberman (1994), qualitative data analystsvies three

procedures:

1. Data reduction referring to the process whereby data is reduced and organised.

Examples include coding, writing summaries, discarding irrelevant data .

2. Data display namely the process to display and show the data and information

collected in the most appropriate and understandable format;

3. Conclusion drawing/verificatioby referring to existing field notes.

First of all, coding was carried out. As Miles and Huberman (1994, p&i@)
“Codes are tags or labels for assigning units of meaning to the descrptive
inferential information compiled during a study. Codes are usually attached to

‘chunks’ of varying size — words, phrases, sentences or whole paragraph”.

Data was analysed according to the framework analysis meRitzhié et al,
2003). After familiarisation, recurring themes and ideas were fo=htand a
coding index was then developed with themes subsequently sorted into broader
categories and key themes. In a first phase, the transcripteeofiews were
manually analyzed: this step is considered by some authors (Bry20@8;
Gibbs, 2007) necessary to familiarize the researcher with dteatel start to
develop lists of codes for analysis. The analysis primarily cogess tof response

of the respondents in order to highlight some common concepts procaeding i
inductive way. Subsequently the codes generated, were analyhedlight of a

more detailed analysis of the literature and theory, and brduaghtinto macro-
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categories, according to a concept-driven approach and to main firadisgg

from the literature review (Gibbs, 2007).

That the analysis was inductive means in this case that sh@meodes in NVivo
terminology) were identified in the transcripts regardless of their cacerin the

interview guide, very much influenced by an ANT approach.

Furthermore, while it has been argued that it is not necessarset specialised
software with a small dataset, since a word processor magidzpiate, (Haddow,
2009), in this study NVIVO 8 as software packages was used to imacoess to

data and, above all, to increase transparency and consistency.

5.5.4 Observations

As third method of collecting information and identifying all tloéoas, their role
and their reactions using EMR systems, there was a period of dinmernidhe
observation process started from general observation of the hospitainement.
Furthermore, some of this data collection took the form of partitipa
observations. It entailed observing interactions between clinicramrsgs and
other staff, and between these and patients. This facilitheedbservations of
different situations in several department,s since accordingam{@wska (1998)
modern organization “takes place in multiple fragmented context”.tlfese
reasons one of the possible ways to observe and get information can be
represented by “shadowing”. In this approach the researcher can raoverie
point in a context to another, with the shadowed system in order tb dade
understand if in this case the adoption of EMR systems has dftbet®peration

of its main users and stakeholders.
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Observation as a method of inquiring is a valuable means of studying
relationships among people, facts and the organisational contexh-abdtte
micro and macro level- (Jorgensen, 1989). Many researchers havelitigghlihat
participant observations can present some difficulties of ad&ssuss 1987,
Jorgensen, 1989). However in this study we focused on the iddauthahs and

non humans are involved in the making of the social world. The observations
were overt to the medical, nursing and administrative staff awvericto the
patient. In particular, the interview phase gave the opportunity tolageviee
necessary rapport with interviewees to facilitate both acazedshe observation

process.

5.6 Limitations of the study

The use of the triangulation method in the case study was subjessime
constraints. It is difficult to “replicate” research that adopifferent data
collection strategies, especially because observations udée adsta collection
method are tricky to replicate (Jick, 1979). By using this methgahssible that
only those elements that are considered relevant by the feseare noted, and

therefore the data analysis may be affected by the researcher’s poew of

Furthermore, other issues are related to the validity and tayiadfi the findings.
“The problems of validity in field research concerns the difficolt gaining an
accurate or true impression of the phenomenon under study”(Shaffin dfhSte
1191:12) and the problem of reliability is closely related to tipdicaility of
observations. In fact, according to Hammersley, reliability seti@the “degree of
consistency with which instances are assigned to the sangomatey different

abservers or by the same observer on the different occasions” (1992, 67).
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To mitigate against these possibilities, analysis of inteswiand observations
findings were supported by feedback from academics and praatitioné only
during the data collection phase but also later. The researcmdéseydata
collection methods and the preliminary findings from the case estudiere
presented in several conferences and public presentations, sucthasWabrld

eHealth Conference 2010, in Barcelona, at ICT & Care meetirgrémoble-

2010, at the Scottish Doctoral Forum in Sterling, at NPS Seminar 2010 i

Edinburgh, at HORNET Meetings research workshops both in 2009 (St.

Andrews) and 2011 (Edinburgh). Furthermore preliminary findingsngrisom

the Aosta case study were discussed during a workshop organizesbmi¢hof
the interviewees, at Aosta Regional Hospital and during a meetgamized by
the CeRGAS Bocconi, the Centre for Research on Health and Soarel

Management at Bocconi University,

These presentations offered an opportunity for further discussions walitligy
of the findings and testing ideas against the experiences ohaxexperts and

practitioners and this helped to increase the validity of the study.

5.7 Conclusions

This chapter has considered the research design of the studsg. dutlined the
research questions which will be addressed in this thesis, theraleseethods
and the data collection and has outlined how the Actor Network Theory)(AN

approach has been used as an “analytical technique” in conducting the study.

The study, which is an international comparative research, endpkbyaulti-

method approach. In conducting the data collection several strateyiesbeen
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used: documentary analysis interviews and observations through tiparcson

of two different case studies.

a)

b)

The documentary analysis was based on organizational acts, reports
and documents related to the adoption and implementation phase in
order to identify the (declared) reasons for the adoption ofy$tera

and its role. As mentioned above, in this study, public documents
were not only examined as containers of words, images, information
and instructions, but also for the way they can influence social
interactions within the organization as a means of tracing the
involvement of actors, their relations and the way their work affect
and/or is affected by IT systems (Prior, 2003).

Semi-structured in depth interviews were held since they cariaget

to the social actors’ meanings and interpretation, to their accotints
the social interaction in which they have been involved. (Blaikie,
2000).

There was also a period of observation. The observation process
started from general observation of the hospital environment.
Furthermore, some of this data collection took the form of ppatnti
observations. It entailed observing interactions between clinicians,

nurses and other staff, and between these and patients.

The use of multiple methods in conducting the case studies helpedaargeth

more rounded picture of the context, enabling the researcher “tosig¢ the

process” underlying the decision outcomes (Tarrow, 1995) and in oyrthase

innovation processes.
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The following chapters will outline the findings of this study.clmapter 6 the
results from the documentary analysis about the ehealth policy opevenht
process will be outlined followed by the results from the tweecatudies

(chapters 7 and 8).
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CHAPTER 6

KEY ISSUES IN E-HEALTH POLICY DEVELOPMENT.

Evidence taken from a documentary analysis of the situations in the

UK and lItaly.

The purpose of this chapter is to conduct a detatedysis of publicly available
data and identify which policies and actions were implemented in order to
promote the adoption of Health Information Systems (HIS) in twgmggdhical

and cultural contexts: the United Kingdom and Italy. More spmati§i, this
chapter reviews the following issues: i) the approach used tgsandbcuments;

i) the findings in the European, Italian and UK context; iii) amé@pth analysis

of the development of e-health policies in Valle D’Aosta region and Scotland.

6.1 Introduction

“Modern healthcare is in transformation with the introduction of nesdioal
technologies, evidence-based medicine...and new financial model&ke($#,
2007) and healthcare systems are becoming increasingly dependentiMemif.
studies have demonstrated that there are several potential bdedfiteg from
the adoption of ICT in the health care sector (Caccia et al. 2008stkid et al.
2005) in relation toefficiency gainsimprovements to patient safetgiinical
governanceandpatient empowermenthese effects are especially important in a

“unified Europe”, since ICT should promote integration and data shiaetvgeen
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different health care organizations. However, there is stdints evidence of
extensive adoption of health information technology systems in mostriesunt
According to some studies (Berner et al.,, 2005; Norris and Moon 20G5),
immaturity of the technology, its “unfriendliness” and human tasce are
among the barriers preventing its adoption. Despite these factmsges in
government policies and increased support for the implementatioralbh lcare
information technology systems suggest that successful impleroentatly be

feasible in the near future.

This chapter focuses ahe key issues in the development of ICT in the health
care sector. In particular, it aims to conduct a detadadlysis of publicly
available dataand identify the policies and actions implemented to promote the
adoption of Healthcare Information Systems (HIS) in two geogtaphand

cultural contexts: the United Kingdom and ltaly.

The research started with a broad analysis of documents produceke by t
European Commission, especially those issued by the Directoeaterdb for
'Health and Consumers' (such as Health Strategy Plans artti Reajrams). It
then conducted a focused analysis of the policy priorities identifiedhe
Ministries of Health in the two countries selected in ordenvestigate how they
are moving towards the development of innovation technologies in the haath c

sector.
This part of the study aims to address three main goals:

 to fill a gap by providing a systematic, comparative inteomati analysis

of developments in e-Health policies in the health care sector;
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» to identify the actors (human and non human actors: documents, events
and persons) who contributes to the development of e-health policy in the
countries analyzed ;

* to provide recommendations for decision makers in the public health care

sector who are interested in applying ICT to healthcare.

6.2 Why documentary analysis

Documentary analysis has been widely used for comparativegsanalf the
implementation of health care policies. However, the merits ofrttéthod are
rarely debated and the process used to carry it out is rastyilded in detail or
justified. Documentary analysis in policy development studies has obajmesl

for several reasons (Abbott et al. 2004; Bryman, 2008).

Firstly, they are available since an early stage of policy innovation.

Secondly, documents are usually readily available and inexpensive to collect;

Futhermore, documents have a broad extension in terms of time coashge
they keep the researcher in touch with the specialized exgreasd language

used in the selected context, in this case the health care sector;

Finally, documents are available to the researcher for further consultation.

Nevertheless, official documents may be incomplete or superfasidl they may
represent aspirations rather than reality, especially if oalysis of them adopts
an approach aimed exclusively at extracting basic des@iptiormation, such as

content analysis.
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6.2.1 The approach to documentary analysis

For the above reasons, and in consideration of the potential advantages lojfe
documentary analysis when investigating the policy implementatioregspthe
public documents examined for this study were not only considered costafne
words, images, information and instructions, but for the way “theyrdarence
episodes of social interaction, and schemes of social organizatiom #redway
they might enter into the analysis of such interactions and oejmmzas a means
of tracing the evolution of government policy and the involvement of galliti
actors” (Prior, 2003). This approach recognises the potential bfdaauments to

act akey actorgLatour, 2005) in the unfolding of health policy developments.

Based on the history of sociology, documents can fulfil a DUAg&: ritley can be
considered receptacles of content or active agents in networksctioh.
Unfortunately, only the former role has been regularly acknayelédn the past.

A focus on documents considered mere containers of data is wélliststd in

social science research texts starting from the work of GoodeHatt (1952).
Other studies, such as Glaser aBtrauss (1967), recommended treating
documents like informants or interviewees. Furthermore, it is gkyer
recommended that document content, as a key source of data, hasreehed
counted, and coded in case of any appropriate evidence in support ororefoftat
relevant hypotheses (Krippendorf, 2004). Hodder (1994), the author of a chapter
on documents and material culture, also states: “this chapt@ndsrmed with the
interpretation of mute evidence. Such evidence, unlike the spoken word, endures
physically and thus can be separated across space and timatdrauthor,

producer and user”.
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According to these authors, documents exist as a mute, inert, ntmeeac
isolated source of evidence that is particularly well-suibestyles of unobtrusive
research (Lee, 2000). However, the potential for some new appsotxhbe

study of documents has come about in recent years. Key researtbrguleave
recently focused on “how documents are used and integrated into andsof
knowledge networks, as well as how documents are exchanged anateircul
within such networks” (Prior, 2008). According to Callon (1986) and Latour
(2005), documents and other objects can be conceptualized as actors and can be
regarded as members of a network; they can be recruited chemss of
organized activity and regarded “as allies, as enemies, pfysasn instigators of

further actions” (Prior, 2008) by others.

The “actor-network theory” approach lets social scientists logkrmethe actions
of humans by defining ‘actor’ in broader terms on the basis that fsiraie
limited by their social skills, when, in fact, there are mangre types of

association present in the world (Latour, 2005:69).

An object becomes an actor when it makes a detectable diffetertbe action
taken by another agent; the object must leave its mark on hunoas. aCtince an
object participates in human action, it becomes an actor. heigob of the
researcher to identify these objects in a network and to fimayato ‘make them

talk’ (Latour 2005:79, emphasis in origipal

Actors and actants are central elements in actor network theory.

If we consider members of the health community, such as itoaets,
representatives and clinicians, they are important actorshéorcteation of a

durable interaction in a network, but the ANT says they are reegebst not
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sufficient for the robustness of the network. ANT makes us also lmokhé
documents, reports and statistics that are incorporated into theizatjonal
structures of the international organizations involved as well as, oitve human
actants. According to the ANT, networks challenge the divide detviocal and
global and, therefore, there is no difference between “maand’ “micro” or
“global” and “local” actors. However, networks are flexialed impermanent and

can only be maintained through the efforts of the actors.

Given the above considerations from a theoretical insight into the ANTstudy
attempts to investigateow documents, considered as vital objects, can drive and
shape political, economic, medical and scientific activities just ashnasc
humans. Since the ANT approach maintains that non-human agents can be
considered to be actors, it means that such actors or hybridser@nceived to

be components of an actor-network. Michel Callon (1986), for example, linked
the fishermen of Saint Brieuc Bay to the scallops that supportediviedihoods

and spoke of the scallops very much as actors. Other actorgant&dincluded a
group of researchers, visitors to the bay, starfish, larvae andcuseants.
Consequently, this allows us to consider documents as membersetivark;
actors that can be recruited into schemes of organized actrnghling the
identification of the main actors and the mapping of the reldtipnisetween
them.

This study makes use of official documents, such as reports corgrerhi@alth
issued by government agencies, and analyses how documents come to be
integrated into networks and their influence on the development ofetweork

itself.
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6.2.2 Assessing documents: method

We decided to investigate the last ten years because tlhdgdtook its greatest
expansion in 2004 when 8 new countries joined out of a total of 25, and this
influenced the e-health policy development process. In ltaly, the iCohiostal
Reform of 2001 also determined great changes in the e-health devietopme
process. In the UK, one consequence of devolution in 1998 was to detach the
health care service in Scotland, Wales and Northern Ireland fronkrtbksh
“mother shig: as a result, the e-health policy can be defined in terms aif ea
nation rather than the UK as a whole. The new status influencealta-pelicy

developments over the last 10 years.

6.3 The e-health policy development process in the European Union.

We started the analysis of EU documents by selecting docuanaitable on the
EU Commission’s website, issued by the DG Health and Consumatecton
and by the DG Information Society. We focused on 5 specific docuragmms
they can be considered the most relevant and influential of thosecprbty the
EU Commission about health policy, and e-health in particular, inastel0

years.

These documents are:

1. The new health care strategy “Together for Health - Aegira Approach for

the EU 2008-2013" adopted by the Commission on 23 October 2007

2. The Community Action programme for Public Health 2008-2013 (second
programme of Community action affecting health care, which catoearce on

1 January 2008)
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3. The Community Action programme for Public Health 2003-2008 (first
programme of Community action affecting health care, which @n f January

2003 to 31 December 2007)

4. e-health Action Plan: e-Health-making healthcare better farofgean

citizens: an action plan for a European e-Health Area (2004)

5. Communication on the Health strategy of the European Community (2000)

The aim of the analysis of these documents was to answerediffquestions and
identify the main relationships and links between documents, peoples, item
institutions and concepts and ultimately to identify the key issaegolicy
development based on a specific assessment scheme (Freeman, 2009). This
analysis proceede on the following basis:

1. Origins

— Why was the document produced?

— What claims are made about health policy development?

2. Purpose

— What purpose does it serve?

3. Authorial/other documents relations

— Who are the producers of the text?

— Which actors are mentioned in the text?

— What sources or other documents are mentioned in the text?

6.3.1 EU Documentary analysis: results

The European Union plays a vital role in the development of e-healthy.polic
Community actions actually complement the national health polididsember

States while lending added European value at the same $snesisuch as cross-
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border health threats or the free movement of patients and meeisahnel need

a response at European level.

This below diagram shows the 5 main documents selected whichbcoadrito

the development of the latest health care strategy entitlegeter for health”,
containing the guidelines for future e-health actions in EU camtiihe analysis

of these documents has shown that they are interrelated: tleeraaary links
among documents, events (the Treaty of Nice), institutions (suthteaVHO) or
specific organizations (like the EU Forum) separate from Etitutisnal and
political bodies (the Council, the European Parliament and The European

Commission).

Figure 6.1 European Union policy documents rel&etthe eHealth
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For example, th&Communication on health strategy at EU leveldopted in
May 2000, calling for the concentration of resources where then@aiity can

provide real added value without duplicating work that can be done bgtthe
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Member States or international organisations, derives frofd¢héh Framework
published in 1993, which identified the priority areas for Communityofcin
terms of Health. Furthermore, an important event in 1997 was a lanamihne
history of the EU and acquired great relevance for the definitiaiheoiHealth
strategy in 2000: th&reaty of AmsterdamThis amended the Treaty of the
European Union, put more emphasis on citizenship and the rights of individuals,
but above all gave the EU the mandate to ensure a “high levelltf peatection
shall be ensured in the definition and implementation of all Comgnpoiicies

and activities” by way of article 152. Another significant everitich influenced

the definition of this Communication, was the establishment obttectorate of
Health and Consumer ProtectionSupported by the public health care
programme, it led to the development of public health activities and the

strengthening of links with other health care-related policies.

The general outlines of a health care policy were set out irtdheept of a
“Europe of Health” in 2002, which set out thEhe Community Action
Programme for Public Health 2003-2008 Work was undertaken to address
public health threats, including the creation of Eheopean Centre for Disease
Prevention and Contro(ECDC). In December 2000, the Commission signed a
Memorandum of Agreement with WHG May 2002, high-level EU-WHO
consultations took place in Brussels. New areas for collaboratioa identified,

including poverty, EU expansion and children’s health.

Networks, coordinated responses, sharing experiences, training and dissemination

of information and knowledge were to be inter-linked and mutually reinforcing.

The aim was to embody an integrated approach towards protantingiproving

health. TheEU Health Forumbrings together organisations that operate in health
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care and guides the European Commission for its health care poticg also a
key element in the EU Health policy development process. The Faoraibles the
health care community to participate in the stipulation of health golicies from
the beginning. It was set up in September 2001 and revolves around ciieopera
with Member States, especially for cross-border issues sugiateent mobility.
Healthcare systems are also becoming increasingly dependkribonation and
Communication Technologies (ICTs) to deliver top-quality care toofigan

citizens.

The EU’se-Health action plan adopted by the Commission in 2004, sets out a
clear road map for this sector. The action Plan covers all taspeorder to
facilitate a more harmonious and complementary European approachetdte-H
The plan sets out the steps needed for widespread adoption of e-Health
technologies across the EU by 2010. eHealth is an integral compmdribatEU’s
i2010 policy framework, which seeks to promote an open and competitival digi
economy, ICT-related research, as well as applications to impsocel
inclusion, public services and quality of life. Major documents contrigub the
definition of this Action plan includ€ommunication 2002/529 e-Europe 2002
Accessibility of Public websites and their contebdgmmunication 2002/228n
information society for allCommunication 2003/6klectronic Communications:

the Road to the Knowledge Economy; @&mta Protection Directive 95/46

Another relevant document he Community Action programme for Public

Health 2008-2013.The Commission adopted a proposal on 24 May 2006 for a
European Parliament and Council Decision creating the Programme for
Community Action in the field of Health 2007-2013. This proposal provides the

framework for the Commission’s funding of projects relating tdthdeom 2007-
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13 and will be part of a strategy bringing together the braage of Community
health actions to define goals and priorities to help improve tladthhef
European citizens. It replaced the proposal dated 6 April 2005 fomanQnity
Programme for Health and Consumer Protection 2007-2013 and was done further
to the European Parliament’s first reading and in light of the dieeision on the
budget for 2007-13. The Action Programme was preceded by a protess
reflection, characterised by meeting and discussions amongiehaslders form
other international organizations and European country’s representativesw

to enable good health for everyone, aiming to revise the May 200GhHeal
Strategy and consider whether and how it needed to be revised inofight
developments. Furthermore, the results of this reflection processdpdapart in

developing the new Health Strategy.

The New Health StrategyTogether for Health: A Strategic Approach for the

EU 2008-2013vas adopted by the European Commission on 23 October 2007.
This strategy builds on previous documents, act and events and is theeofcom
collaboration between several international organizations. It an@advide a
sweeping strategic framework for the first time, spanning beadth issues as
well as health policies and global health issues. The strategy to set clear
objectives to guide future work on health at European level and put an
implementation mechanism in place to achieve these objectives, ngoitki

partnership with Member States.

All the above gaols identified may be achieved at European ieteé main
actors of the care processes share information on their palisttsy. Hospitals
around Europe have been introducing HIT, to keep track of their patientsds

and to facilitate the administration of prescriptions. Assessing the diffo$ikCT
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among the latter becomes paramount for stimulating the creatiomgtudinal
patient summaries that might contribute to more efficient heal processes for

individuals and more effective health policies at EU level.

However, while health-related challenges are increasinguadpean level, the

proposed programme has been dramatically reduced.

6.3.2 Preliminary Considerations: EU context

The EU policy development process is based on documents refeoriotiper
documents, such as reports and recommendations arising from discussiogs dur
meetings organized by the EU Commission, as well as a rangemdér

documents produced by other organizations.

e This cross citation of key policy and instruments, goes beyond mere
intertextuality and constitutes a distinct means of construetirigority,
which we can call INTERINSTRUMENTALITY (Freeman, Smith and
Sturdy, 2008)

» By describing and invoking a web of interrelated text, instrumemds a
events, the main documents analyzed envisaged a dynamic policy
development process that would culminate in the definition of the Néw E

health Strategy.

6.4 The e-health policy development process in Italy

In building an inclusive European health information space for tatkeas, there
is complexity and diversity in the approaches taken. Each country tifferent

approach, reflecting the diversity of the national health sysia the Union. The
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challenge is not only to ensure interoperability among localegidnal e-Health

systems, but also among Member States.

The policy process of the Italian eHealth strategy has beamght influenced by
the Constitutuional Reform of 2001, which gave to Regions legislative authority
within the context of essential principles determined by the state.

The below diagram clearly shows that the ltalian strategdivisled into three
distinct programmes — the national, semantic and territoria ar@ath common
objectives:

« to promote the efficiency and effectiveness of the healthcare system;

» to defend the Fundamental Levels of Healthcare Services throughout the
territorial areas;

* to enhance the processes of technological innovation of healthcare

services..

Figure 6.2 Italian policy documents related to altte
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a.The National area: the New Healthcare Information SystemNSIS)

In February 2001, the Permanent Committee for political issuggbptcentral
and regional authoritieCpnferenza Stato-Regigrdeveloped the New National

Healthcare Information SystemN®I§ — in order to identify governance
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objectives taking into accont the LAE (Fundamental Levels oflthizae

Services).

The strategic framework of NSIS delineates the common |limes$hee progressive
steps that characterize the development of the system’s vaooysonents and
the patient and the care delivery structure are identified @satenformation

entities in this context.

b. Semantic area: the “Bricks” in the National Healthcare Service (Matbni)

This second programme has the responsibility to ensure that afiftinenation
systems available both at the National and territorial levedyesa common
language that makes it possible to adopt methodologies and approlaahare
uniform and that promote the managing of Fundamental Levels othdaed

Services.

This Programmne, which is also nambtittoni (Bricks) programme, has to
guarantee semantic interoperability among regional informatioterags and
between the regional and national information systems, starte®d4 and is
divided into 15 thematic sub-projects, and each subproject is managecd by on

Region.

It has been defined a body in charge of the governance of thadlgregramme:

the “Cabina di Regia

c. Territorial area: the e-Health Board

The Ministry of Innovation and Technologiesd theMinistry of Healthin 2004
created a permanent “e-Health Boar@iayolo di lavoro permanente per la Sanita

Elettronicg. It is responsible for managing the discussion and consultation
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between the Regions and the two Ministries, and for the coordinatie/medlth

policies at both national and regional level.

The first goal realized by the e-Health Bord was the delie¢érthe documents

“Shared policy for e-Health'Rolitica condivisa per la Sanita ElettronicaBased

on the strategic objectives defined in the 2004 e-Health Action, Rlas
document identified the main guidelines for the adoption and implenentaiti
ICT within the healthcare sector. It represents the “Italiatiddal Electronic
Health Programme”. An initial investment of 44 million Eurosdséending has

been made

In March 2006, the e-health Board published the document “Architectural strategy
for e-Health “ Gtrategia architetturale per la Sanita Elettron)cathat
contributed to define a “benchmark architectustthtegy” for the national e-
Health system. In this context and based on previous activities and elgsum
produced, the Ministry of Health produced the National Health Plad-2013

with the intention of continuing to support the development of e-health at
different levels of the NHS. This will be achieved by defining developing an
overall strategy for e-health nationally within the contextao$hared Control
room (Cabina di Regia) with the NSIS with regard to direct tihéhe e-health
project initiatives at regional and local levels to implemdrd health care

network and the necessary process of modernization of the NHS.
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6.4.1 Preliminary Considerations: Italian context

To conclude, we can state that the Italian e-health strategyided into 3
interconnected programmes: the national, semantic and territoged. dVhat's
more, specific bodies have been created and are responsible for ggweaoh
programme. The Italian e-Health strategy is strongly influentdy the
constitutional reform of 2001 (Constitutional Law n° 3 of"1®ctober 2001),
which gave the Regions legislative authority over health care protectioin tie

context of basic principles set down by the State.

Based on this analysis, the first results show that policy dewednt and the
definition of an e-Health strategy in the Italian context oacwr different way to
the European context. Interaction and interrelation among differentrhamh
non-human actors appears less relevant in the development of e-haaittapdl
the process seems to be more structured, whereby each bots/dwas,idetailed
responsibilities and defines “its strateggr sewithin the context of the basic
principles laid down by the State”.

Our documentary analysis showed that the process of developing dregodialy
in Italy was marked by a “multilevel approach” over the last #ary. the
definition of the e-health policy in Italy can be explained laywf a “system of
continuous negotiations among nested governments at several igrties”
(Marks, 1993) and it describes “how national, regional and local governarents

enmeshed in territorially overarching policy networks” (Bache 2005).

6.5 The e-health policy development process in the British NHS
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Today, the four constituent countries of the United Kingdom: Englacat|e®d,
Wales and Northern Ireland, each have their own, separately-admedistealth
service. We Initially examine the UK e-Health Policy andntliecus on the
Scottish context. £The implementation of ICT has been a vital componére
UK Government’s strategy for the National Health Service (Nfé® at least a
decade” (Brennan, 2005).

The vision of an entirely information-led health service is appgain clinical,
economic, social and political grounds (Berg, 2004). Nevertheless rdtdeen
an easy process for several reasons, such as “the gap béteagvernment’s
vision and the scant availability of adequate resources (e.ds skild
technologies), the attitudes to ICT and reforms in general ab aselthe

complexity of the systems needed”( MC Grath, 2008).

Prior to devolution, divergence was only possible at peripheral: laltbbugh
each of the four nations had administrative autonomy over the NHSwHs
heavily constrained by policies issued by Westminster and thendbting
principle of collective ministerial responsibility. The Seaiet of State for
Scotland and Wales were members of the UK Cabinet and so weeetgobijhe
collective responsibility for any decisions taken and could not take a diftent

with regard to health care policies (Woods, 2004).

As a consequence of the devolution, the health care services in Scutlaled,
and Northern Ireland broke away from the English mother ship: thessninat
each nation procures its own IT instead of IT being procured foff #ile United
Kingdom. All four healthcare services are publicly funded and operate
independently, even if there is close cooperation to ensure that the neagblices

the same quality of care.
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For this study of the development process of UK e-Health pglwiesiecided to
analyze documents, acts and reports produced by the English NHsvEral

reasons.

The NHS, in fact, in England is the responsibility of the Department of Health a
‘NHS Connecting for Health’ is an agency under the Departmereafth that is
responsible for delivering the National Programme for IT to the MHShgland.
The Department of Health is also part of the UK Government aresgponsible
for representing th&K internationally in healthcare matters, liaising with the
other “home countries” as appropriatd he UK Department of Health answers to
the Ministry of Health for the overall e-Health policy of Eamgll. Regional
Strategic Health Authorities are responsible for coordinatingtbgress of local

National Health Service bodies and managing their performance.

The government first set out its vision of IT as a tool to suppoet t
implementation of the NHS Plan in the Department of Health’ategjic
document Delivering 21st Century IT Support for the NHS”a national
strategic programme launched in 2002. This document was built on previous work

programmes, including documents such as:

Information for health: an information strategy for the modern NHS

published in 1998

* The NHS Plan: a plan for investment, a plan for reform edited in 2000

* Building the information core implementing the NHS Plan published in

2001)

» Securing our future health: taking a long-term view - the WarReg®rt

edited in 2002
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» Delivering the NHS Plan: next steps on investment, next stepsfamr

published in 2002.

The development of this Programme was preceded by public deltb¢xt@nsive
input from a range of health informatics practitioners, leading ttumber of

updates.

The NHS Plan-a plan for investment, a plan for reform2000) can be seen as
the Government’s first comprehensive attempt to reshape the Nid®dathe
needs of the patient and more effective use of ICT has the pbtentiantribute

to realising this goal.

The foreword toBuilding the Information Core — Delivering the NHS Plan
(2001), published six months after the Plan itself, makes this dle&rdocument
builds on and updates the document namgdormation for Health”, the
information strategy for the NHS developed in 1998, whose purpose was to
ensure that information is used to help patients receive the besblposare,
provides a clearer focus on the delivery needs. Whilst the ergoeet strategic
framework requires “building services around citizens’ choices”,NRK Plan

requires an “NHS designed around the patient”.

Furthermore, a crucial moment in the recent history of ICThenNHS was the
publication of theWanless Report in April 200qWanless 2002). Wanless’
purpose was to assess the resources necessary, “to ensure toarNptBvide a
publicly-funded, comprehensive, high-quality service available on the loési
clinical need and not ability to pay” (Wanless 2002 p. 2). Wanlesscisms
stimulated the response of the Government, which stated its own copmhiio

improve ICT use in Delivering the NHS Plan (Department of tHez002a). This
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led to the publication of the policy papeelivering 21st Century ICT Support
for the NHS (Department of Health 2002b) in June 2002. This document shed
light on the principles behind Information for Health and stated thelol@ment

of the use of IT in the NHS.

However, in spite of this vision for IT transformation in the NHS,atleption of
ICT in the U.K., costing the government approximately £2.3 billiongmerum
over the last 10 years, has led the government to acknowledge that i&he
history of failure of major IT-enabled projects, characteriag delay, overspend,

poor performance and abandonment” (National Audit Office, 2004, p. 3).

Yet, despite the disappointing outcome of IT investments in the {hestU.K.
NHS is now embarking on the largest public IT programme in the warkds
initiative has been made possible by the development of Web-basedeservi
architecture, which will provide an IT platform to facilitaigter- and intra-

organizational data networks” ( Currie, 2006).

A new Coalition Government took office in 2010 and is carrying out a
comprehensive spending review. The current situation of the Enghigdaléh
strategy is also under review due to these changes in goverrithenhewly
elected Coalition Government is expected to indicate a newtidimeior the main
IT programmes and develop a new Information Strategy towardmsthef 2010,

which will be subject to public consultation exercise before finalisation.

Following the elections in the UK in May 2010, the set-up of the Ndtidaalth
Service (NHS) is undergoing an important review. The policy changes yegidm

on the e-Health policy in NHS England.
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The first available document produced at the date of the documeartalysis

(May 2011) is the Government document published on 12 July 2010, namely a
White Paper entitled “Equity and Excellence: Liberating the NHS”.

The new Coalition Government is expected to carry out a public camsulten a
proposed Information Strategy and indicate a new direction for the hia
programmes during the latter part of 2010.

Mr. Simon Burns, Minister of State for Health, declared in September 2010:
“The National Programme for IT is being reconfigured to reflect the changes
described in the White Paper "Equity and Excellence: Liberating the NHS" and
the outcome of the cross-Government review of ICT projects initiated inMay.

A departmental review of the National Programme for IT has concluded that we

deliver best value for taxpayers by retaining a national infrastructure and
applications whilst devolving leadership of IT development to NHS organisations
on the principle of connected systems and interoperability with a plural system of
suppliers. The programme has delivered a national infrastructure for the NHS,
and a
number of successful national applications such as choose and book, the
picture archiving and communications (digital imaging) system, and the
electronic prescription service should now be integrated with the running of
current health services. The remaining work of the programme largely involves
local systems and services, and the Government believes these should now be
driven by local NHS organisations. Localised decision making and responsibility
will create fresh ways of ensuring that clinicians and patients are involved in
planning and delivering front line care and driving change. This reflects the
coalition
Government's commitment to ending top-down government.”

It is understood that certain commitments under the National Pnoggawill
continue until their completion in 2012. From then on, it is envisagedrtbsit
future applications will bdocally driven and delivered provided they remain

consistent with national information standards.

6.5.1 Preliminary consideration: UK context

Based on the documents analysed, the e-health policy developmerdsproce
England appears to have the mark of a centrally dominated modellackl @t

communication between separate but complementary initiatives.
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The National Programme for IT faces a huge array of chalienigeluding
patient expectations, demographic change and the constant advances in

technology and medicine.

Based on the preliminary analysis, we can define the Englisbagpto e-health
policy development as ‘dransformational approach” (Lewis, 2004). “One of
the most relevant characteristics shown in the documentary @snelythat the
process of e-health policy development was defined without a clear stiatetgy
implementation and can be considered a collection of responses taluadlivi
policies subject to rapid change” (Parry, 2002). “The documentssathshow
that there was no attempt to integrate policies in England amd th&s no
obvious unifying objective that could be used to fit policies togetimetheése
documents, words such as collaboration, and trust do not appear and this is
indicative of the absence of a clear, managed developmenggtratee e-health
policy development process seems to be the result of a fragmoergatoices at
the centre, a lack of clear policies for the growth of collabmrabetween
professionals and failure to tackle the problems of information gebisi(Keen,

1994).

The table below summarizes the key issues arising from the dotamne

analysis, representing the starting point for further analysis.
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Figure 6.3 Preliminary findings - Key issues inealth policy development at Supranational and
National level

European Union

* active agent of change which has the responsibility about the way e-health policy function in Europe and the directions in which
these policies should head (Freeman, Smith and Sturdy, 2009);

¢ Policy development process is characterized by a strong relation between people but also documents developed by the EU
Commission and documents produced by other organizations (WHO, European Parliament);

* centrally dominated model characterized by lack of communication between separate but complementary e-health initiatives;

» frenetic reform of e-health policy characterized by huge production of programs and strategies (Greener 2004)

¢ e-health policy development process defined without a clear implementation strategy, as a collection of responses to individual
policies (Keen,1994)

* lack of collaboration between professionals (especially medicine and policy makers (Parry 2002): the Department of Health “does not
listen enough”stakeholders and health users needs (Alvarez-Rosete, 2007 Cabinet Office; 2007)

« e-health policy strongly influenced by the constitutional reform of 2001;
* Regions have a legislative authority over health protection, within the context of the essential principles determined by the State;

* e-health policy development characterized by a "continuous negotiations among nested governments at several territorial
ties” (Marks, 1993);

* “national, regional and local governments are enmeshed in territorially overarching policy networks” (Bache 2005)

6.6 The e-health policy development process in Valle d’Aosta Region

The Aosta Valley is a region located in the North West ¢f.l1TBhe geography of
the area marked by deep valleys characterizes and influeheekealthcare
service delivery. From an administrative point of view, Valle abta is an
autonomous region with legislative authority over health care isandsis
marked by the close relationship between the Regional Governmetteahdcal

Health Authority (the only one in the Region)

Our documentary analysis highlighted the slow production of policy dauisme
mentioninge-healthand concerning-health strategies and projects fact, we
did not find any specific e-health document containing the guidefmeshe
development of e-health strategy at regional level and all thamrds included

in this review consider general aspects of health care and poogghmmes and
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plans. Furthermore, only 3 Healthcare plans were developed and published at
Regional level over the last 10 years:

» the Regional Plan for Healthcare and Social Welfare 2002- 2004;
» the Regional Plan for Healthcare and Social Welfare 2006-2008;
» the most recent plan for 2011-2013.

It is evident, in particular, when analysing these documents, lieaRégional
Council replaced and updated the earliBegional Plan for HealthCare and
Social Welfare 2002- 2004ivhen it produced its 2006-2008 Healthcare plan and
added a part on the development of the regional information system. As
mentioned above, the tererhealthdoes not appear in any of these documents but
they sometimes mention the “regional information system” asy tev support

and improve the delivery of healthcare within the regional contextkedaby

several constrictions.

The “Regional Plan for Healthcare and Social Welfare 2006-20087 line with

the National Healthcare Plan 2006-2008 focusing attention on the stradkgof
organizational communication, stresses the importance of progranmies
communication to promote health (e.g. healthy lifestyles) artdewae the
"development of a regional plan of social communication to reduce barriers to
access services, through the activation of an information strategy agieal

network."

Consequently, thé'Gaining Health Policy" law issued on May " 2007
contains activities and actions to promote healthy lifestylepgstg smoking,
reducing alcohol abuse, facilitating the practice of sports, &t law says:
"Communication is an integrated component of prevention and is an important

tool of information and knowledge for peoplénis is achieved through specific
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communication plans for each intervention and information campaigns that put

the citizen at the heart of the choices for their health. "

The guiding principles set out to promote communication are based omlsever

key points:

 Infrastructures safeguarding interconnection and interoperabilipyblic

facilities in a broad sense

» Technical cooperation, focusing on the process and interchange of

information between different public facilities,

« on-line service delivery, with precedence for those consideretbatypr

for citizens and businesses.

Within this context, the Regional Department of Health and theaD®ent of
Information Systems allocated 120 projects aimed at contributinghéo
implementation of Healthcare information systems, improving botleftieency

and effectiveness of the health service delivery.

The latest health care plan, ttieegional Plan for Health and Social Welfare
2011-2013" issued by the Regional Government, clarifies that the Plan will
promote the'dissemination of information and communication technology (ICT)
to pursue policies of e-inclusion and to reduce social isolation to combat the
loneliness and social isolatidrvia electronic data management and the flow of

information.

All these documents were produced by the Regional Government keath t
collaboration of external consultants to support the health care policy

development process.
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The Regional Government has also embarked upon an important investment plan
for a new technology infrastructure in recent years, aiming tothmutdigital
divide. For this reason, the Regional Government and the Local Haahiority
launched the "Telemedicine Health-Partout” project, which is sugptse
promote the integration of all information systems used in healéharad social

welfare in order to

* Enhance the construction of "electronic health records”
» Improve the public system of regional connectivity

« Extend the technical coverage of IT systems throughout the Regional

context.

6.6.1 Preliminary considerations: Valle d’Aosta Region

This documentary analysis clearly demonstrates that the #hdalelopment
process in Valle d’Aosta is marked by the slow production of paayuments
mentioning e-health and concerning e-health strategies and préjedtsermore,
compared to Scotland, the production of documents lacks the involvement of
professionals within the development process of e-health plans withidelty

proficient external consultants playing a greater role.

The overall policy development process seems led foy@ional approach to

the introduction and development of an e-health strategy: anyiss&bpolicies

aim essentially to guide the purchase and technical developmentsystdms.

The documents analyzed consider health and social issues in general terms and the
adoption of technology is considered a technical support tool, but not in a

strategic or comprehensive way.
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6.7 The e-health policy development process in Scotland

Scotland has its own Parliament and Executive, formally drasrgpwers from
the UK Parliament, and with devolved responsibility for health cace ather
matters. Scotland has its own e-Health strategy implementdtiebcottish

Executive Health Department.

One of the most significant documents in the Health Scotland Pafiey
devolution was'Our National Health- A plan for action, a Plan for change
(2000). This health plan refers to the need for “innovation” in the health
sector in Scotland and it aimed to encourage local innovation wittional
standards and to promote innovation and creativity (page 79). In partitdar,
document says'we will establish the NHS centre for Change and Innovation

which will provide a framework for the development programme.”

Afterwards, aHealth White Paperwas produced in 2003 with a section called
“Change and Innovation”. This stated that a “NHS Board will be redjuioe
develop change and Innovation Plans, that are specific, prioritigkdeaourced
to support local redesign”. It says in particular that Plans :miestsure

information systems support changing patterns of care”

The“Building a health service - Fit for the futuré plan was developed in May
2005: the documents highlights tha the use of ICT in the Scottishxtaate
similar to the situation described in the Wanless Report, with lémels of
spending compared to other sectors. In response to this document, tiigh Scot
Executive produced the repdielivering for health” (2005), which stated that

the “adoption of a common information system is essential for NHS Scotland to

deliver an integrated care servigScottish Governemnt, 2005). Health care

129



providers around the world recognise the potential offered by ICT for fasfer,

more efficient and more patient centred services” (Hillestad et al., 2005).

The“Better health, Better care”plan was launched in 2007, as consequence of a
change of governmenthis highlights the importance and relevance for NHS
Scotland to invest in innovation, arguing thhigh quality information is crucial

to the delivery of safe and effective health care. We will lmnldur work to put

in place a modern and efficient information and communication syst&ms
action plan enphasizes the role of ICT in the Scottish healthseater as a way

to improve the efficiency, to promote better access to healthcesrand to

reduce the waiting time for care services.

All of the above documents played a part in defining the overall ¢hhstahtegy
produced in June 2008 and calledhealth strategy 2008-2011'This contains a
strategy that will support NHS Scotland’s goals in generaétaeut in the “Better
Health, Better Care” action plan. It focuses on exploiting the pofvelectronic
information to help ensure that patients get the right care, invoiiegight

clinicians, at the right time, with the right outcome.

It is based on amcremental and pragmatic approactollaborative at all levels
and closely aligned to NHS Scotland’s delivery priorities. Tomerstone of
delivering the strategy is to be a nationally co-ordinated appra@allaborative at
all levels and closely aligned to deliver NHS Scotland’s priorities.

The current strategy runs until June 2011. At the time of timeirtation of the
documentary analysis, the available information stated that thestnategy for
2011-14 will not be finalised prior to the start of the new administratfter the

May 2011 Scottish Parliament elections.
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However, the current strategy has demonstrated a fresh approashetaance

and delivery based on 3 main points:

» clear and effective governance arrangements
» national- local clinical IT partnership
« devolving delivery to NHS Boards within a national framewaork

The challenges for the next strategy are represented by:

« clinical expectations;
» advances in technology;

« the need for IT-enabled support for business processes as the workforce

shrinks.

6.7.1 Preliminary considerations: the Scottish context

Compared to England’s policy discussed earlier, the documents eshaksm to
show a closer relationship between the clinical professions, tpadim more
consensual style of decision making (Jervis and Plowden, 2003). Our
documentary analysis has shown that e-health policy development ianSidoas
been marked by afincremental and pragmatic approach’ over the last ten
years since both the definition of the programme and its contewts dways
been aligned with NHS Scotland’s delivery priorities, building on whatready
working well and making targeted investments to fill the gaps and esrssur

collaborative approach.

As stated in the most recent e-health strategy for 2008-2011odedeby NHS
Scotland (2007), “the incremental and pragmatic approach Scotland haddake
date is the right one, building on what exists and filling gapsevhecessary. We

want a programme that is focused on the priorities for NHS&aband for each
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NHS Board, meaning we can see the benefits of our efforts ggogeess and
therefore help build confidence of the public, patients and healthcare professionals

that we are on the right track.”

Figure 6.4 Preliminary findings - Key issues inesath policy development at Local level

Valle D'Aosta Region J

sautonomous region with legislative authority over health subjects;

sclose relationship between the Regional Government and the the Local Health Authority (the only
onc available within the Region)

sslow production of pelicy documents mentioning ehealth and concerning chealth strategics and
projects;

+ absence of involvement of professionals within the development process of chealth plans vs preat
role of external consultants

*functional approeach: the policies settled aim essentially to guide the purchase and technical
development of Il system

Scotland

«close relationship between the clinical professionals and policy makers, which led to a more
consensual decision making style with policy less subject to rapid change;

sprogramme definition and its contents always aligned to the delivery priorities (NHS Scotland)

« incremental policy development process based on building on what exists and filling gaps
where necessary (NHS Scotland )

6.8 Conclusion

This chapter submitted the main findings of the documentary analysisblicly
available dataaimed at identifying the policies and acts marking the developme

of e-Health over the last 10 years in different geographical altgral contexts.

The analysis went from a more general level, namely a supaahtievel
represented by the European Union, and then analyzed both national (UK and

Italy) and local contexts (Scotland and Valle D’Aosta Region).

The chapter identified five different approaches to the developmesthetilth

strategies that will be discussed further in chapter 10, whictchestthe
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preliminary considerations from the documentary analysis withinkénfs from

the case studies.

In particular, approaches were illustrated taking into considerdhe different
actors (human and non human actors - Latour 2005), and considering documents
“as a means of tracing the evolution of government policy and thevemment of
political actors” (Prior, 2003). This form of analysis recognites potential of

such documents being key actors (Latour, 2005) in the unfolding process of e-
health policy development. In fact, in this study we did not list amdnoent
documents and acts according to the chronological order theypweheced and
delivered. We tried to identify the Governmental and organizational $ ol
worked on it, and where possible, we investigated the relationshipBngx
between one document and the others produced before it and also how it ma
affect the further ones. We highlighted the key themes in each dotame we

tried to understand the role of ICT achieving goals that theseypatits aim to

address.

Based on this analysis we found that all the documents expressermtif
relationships and systems of hierarchy, that we tried to highlidneir circulation
and dissemination may shape patterns of everyday activitieanfnance policy

definition process and its implementation.

Furthermore, we tried to identify different approaches to thelo@wvent of e-
health policy by considering the different bodies in charge of ediéind
publishing the policy acts, plans and strategy, the stakeholders involvbe i
definition and development process (such as policy makers, clinicakprohals
and external consultants). Our analysis shows that the differgets lef

governments have different starting points, resources and goals. Gewemay
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play a key role in defining policies or have a more pragmatic apprted by
strong communication between clinical professionals and policy makees
policy development process is strictly related to the context@the people who
work within the organization. We need to move toward an approach that
combines local consultation with professionals and agreed standards &ndtgoa
local, regional, national and supranational level for the exchangéaation at
different levels. The policy development process has to combine elemehtsfof a
the above approaches in a comprehensive way, taking 2 main points into
consideration: (i) the need for cooperation between professiondlspalicy
makers and (ii) the continuous interaction with contingent circumssatttat
make up the situation for the development of policies in terms ofefopolicies

and actions delivered and in terms of the needs of the public.

Having reviewed the purpose and development of e-health policy and higdlight
the approaches used in the different contexts, chapter 7 procetughei

presentation of the Italian case study.
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CHAPTER 7

THE VALLE D’AOSTA REGIONAL HOSPITAL CASE STUDY

This chapter presents the results arising from the case atadlysis carried out in
an lItalian Hospital, the Valle d’Aosta Regional Hospital. Ittsthy introducing
TRAKCARE S.n.c, the EMR system adopted in the hospital. Then it caitlivee
results arising from the analysis of key organizational documadta@ analyzed
and considers the main findings from the interviews and the obserpatioess,

related to the adoption, implementation and evaluation of the EMR system.

7.1 Introduction

The study is focused on an international comparative analysis dretive UK
and Italy. Two hospitals were selected, which have adopted the BMRe
system, in order to suggest an answer to the second research qasstiotined
in the methodology chapter, and to evaluate the effects of EMRs on the

organizations adopting them:

* Royal Infirmary of Edinburgh (a major acute teaching hospiighh 872

beds);

* The Regional Hospital in Aosta run by the Local Health Authdxtigh

500 beds).
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Recently, most reforms affecting the healthcare system Hawaesed on
improving the quality of care and containing costs. This has ley s@hwlars
(Caccia, 2008; Hillestad et al, 2005; Himmelstein and Woodlhander, 2005;
Pagliari et al, 2007) to advocate the adoption of EMR systems blghiyng the
potential benefits deriving from their adoption. To date, most stuibee
assessed single dimensions of impacts, either in theoretrocas tor supporting

their discussion with single-case empirical evidence.

This study used documentary analysis and interviews, as explained above
aims to establish to what extent each hospital had a clear kit role and
impacts of technology and explicitly or implicitly incorporated lagtion into

their plans, for example by base lining key indicators and meagsuin@ir
progress. Furthermore, the study explores and describes how EMRs wer
integrated to understand how the adoption and implementation of such complex,

adaptive social - technical systems unfolds.

The comparison will help to answer to several sub-questions, including:

a) Does the same system produce the same impacts in different

organizational and institutional contexts?

b) Does the organizational/institutional context affect the way the system

works?

In order to answer these, it is important to consider how thesenss gradually
evolved in the two different contexts as the systems, the fommémentation

processes and the users interacted with one another.
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7.2 Trakcare S.n.c.: the EMR system used in the Hospital

These hospitals have chosen ThakCare Systemproduced by Intersystems
Snc. Itis a “connected healthcare information system” with EMRs irtegra
clinical and administrative modules that are interoperable with legacy amd fut

applications littp://www.intersystems.com

TrakCare, the EMR system designed by Intersystem Snc, endidefull scope

of the clinical and administrative information about a patient tocdikected
together. The record contains patient demographics, medical histimmynation

on any previous admissions and surgery and obstetrical details. @tlieam
history includes details of any allergy, disease, familyg swcial history. Patient
information can be sourced from legacy systems linked via TitekCare
Connectivity Module or can be obtained directly from any of the Taa&C
modules. The type of data available depends on the data sources cobnécted
may include prescribed laboratory tests and results, X-ganescriptions, or
produce a post-discharge summary associated with a specifionmreated
episode. In order to access an EMR, a patient is identified mnigue
identification code or name, or can be selected from an optional “favourite$” lis
seen frequently by a clinician. The EMR provides a patienticedisplay of all
available information.

Trakcare can also be integrated with other modules, such as the administrative and

control module, and can also be integrated to cover the full patient history.
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Table 7.1 Information and data provided by the E8§Rtem

Allergies and Alerts

Shows previously recordedrgikes and alerts
and recording any newly identified cases;

Clinical Summary History

To consult previous atiail summaries

(including discharge) generated for a patient;

Diagnosis Entry

To fill in patient diagnosis aneé tturrent

and diagnosis at the time of discharge ;

status for each episode, including diagnosis
admission, suspected diagnosis, final diagnosi

N
S

Episode List and Time Line

Shows the patient’'s EMRhart format.

Orders and Results History

Presents the result®atet history of
diagnostic and investigative procedures.

Patient/Clinical Notes

To enter and view patiermiditons.

Patient History

To view, amend or add informationtioe
patient’s medical, social or family history

The figure below (figure 7.1) shows a screen view of Trakcastesy on the

page which contains the patient’s medical episodes.

Figure 7.1 Patient’'s medical episodes- screen vievirakcare (ltalian version)
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The figure 7.2 shows a view of list of patients admitted withwsagd. It seems

quite intuitive and simple to understand, thanks to specific symbols aodr col

used to categorize the different situations.

Figure 7.2 List of Patient admitted within a wardeen view on Trakcare (Italian version)
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The last figure (fig. 7.3) shows the view of Patient alldigfyand Patient alert list

on Trakcare system (English version).

Figure 7.3 Patient allergy list and patient alestt Iscreen view on Trakcare
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7.3 The Valle d’Aosta regional Hospital case study: the study setting

The region of Valle d'Aosta (the Aosta Valley) sits inoanpletely mountainous
area, featuring deep valleys and some of Europe’s highest mayntecluding

Mont Blanc and the Matterhorn. The extreme geography of tlae(fmeexample,
one town can only be reached by cable car) presents unique ghallenthe
healthcare system. The Aosta Valley has a special Eg#ls with its own

legislation in addition to National law.

The Region is remarkable for several peculiarities. FirstloP@.2% of the total
population is aged over 64: a huge amount. Despite the older age of the
population, it is one of the regions with the highest level of incomecgata
(+19.5% above the Italian average in 2008-2010). Consequently, per capita
spending levels are high, so that Valle d'Aosta ranks among th@eadess in
the ltaly in terms of per capita expenditure (€22,186 compared to tioaata

average of €15,525).

Figure 7.4 Valle d’Aosta Region-The geographicélisg

FRAMNCE
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There is only one Local Health Authority (LHA) in Valle d'Aasas well as one

main Regional Hospital based in three separate locations:

1. “Viale Ginevra” Hospital Centre

2. “Via Beauregard” Hospital Centre

3. “Via Saint-Martin de Corleans” Hospital Centre

The Regional Hospital covers all 74 municipalities in the Regioth &

catchment area of over 122,000 people. Valle D’Aosta Regional Hospiutmles

health care services to 120,000 residents in the 74 towns each yeartidolar,

each year the Hospital registers:

50,000 emergency room episodes;

22,000 hospitals admissions;

220,000 outpatient visits;

*500 patient beds (449 ordinary beds and 51 day hospital beds)

The Hospital has a total of 2411 employees and has 34 Departments.

The missionof the Local Health Unit and its regional Hospital is: (i) tagntee
adequate and uniform levels of health care for the citizens whmlthe Region;
(i) to coordinate activities for service delivery, monitoring supahd demand
and the quality of services delivered to patients; (iii) to prorhesdth among the
local population by means of projects, activities and specific toalsllaboration

with the Regional Department of Health and other public and primatigutions.

In particular, it seeks to promote the adoption of a healthy lifestyle.

From an organizational and strategic point of view, the Regional ldbspgis a
Strategy Board with a General Director (who is in chargeiohing the LHA), a

Medical Director and an Administrative Director.
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The Strategy Board is responsible for the strategic planning, the directional

control and the negotiation and budget control.

The main responsibilities of the General Director are to parfamy duties and
implement any measures to safeguard the correct running of the LH, ifptiver
correct management of allocated resources and revenue, to safieguanteality
and the proper administrative practices.

The General Director is also is the legal representativéhef LHA. The
Administrative Director manages the administrative serviceshef LHA and
supports the General Director for any actions related to red#king under his
remit. The Medical Director is in charge of organizing the headtre services
provided by the LHA and advises the General Director for atigrecrelated to
matters falling under his remit.

The data for the study was collected between May and Decemb@r ZDie
General Director had not been appointed at that time. As a rdwiliViedical
Director was also the acting General Director. A total of &Bisstructured
interviews were conducted; all were recorded on tape and thescritzed. In
addition, several informal conversations were held. Substantial docugnentar
evidence was collected and any interaction between participantsithird wards

was observed.

7.4 Documentary analysis

The analysis is based on organizational acts, report and documents related to the
adoption and implementation phase and aims to identify the declared reasons for

the adoption of the system and its intended role.

In this study, public documents were not only examined as containersrads,
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images, information and instructions, but for the way they aretablefluence

episodes of social interaction and schemes of social organization.

7.4.1 Documents analyzed

The analysis started by selecting documents considered refevdné adoption

and implementation process. Documentation on the EMR system was ptoduce
by the Hospital Strategy Board (General Directorate), mastlyhe form of
information pamphlets, strategy reports and information bulletins, wiusthich

was available to the researcher for analysis. In partidila documents analyzed

were:

-the motion to adopt the system

-the_technical presentation of the project

The official documents discussing the decision to adopt the EMBnsysere all
interconnected and linked to each other, since each one mentions and lggiotes t

others.

The main points emerging from the analysis of the motion to adept

- the project was first submitted on Augu&t2006 and was approved after
only 4 months on December®28006 (quite a short period of time);

- the Regional Government was involved in the project and financed 50% of
the total cost of the project (allocated over two years);

- the total cost of the project was €392,000, co-financed by the Regional

Government and Aosta Regional Hospital;
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The technical projecsigned and approved by the Hospital Strategy Board on

September 282006, before the adoption of the system itself, contains a clear

description of the project, including:

- Section 1: general aspects of the project ;

- Section 2: motivation for the project ;

- Section 3: strategic goals of the project: actions and tools reeqtmo
implement the project.

Section 1, entitled general aspects of the progeaterally highlighted the project

timeline: the starting date was 01/12/2006 and the date for coampletas
31/12/2007. The date for the initial delivery of the project was sche:doitelO-
01-2008. Nothing is mentioned about the general delivery process of thet projec

or further monitoring actions.

This section also contains the description of the project, dlagityrat the project
aims to equip all wards with electronic medical records capathtecording all
the patient episodes and information by implementing an integrgttens of

information and the use of mobile technologies.

As regards project motivatipdescribed in section 2, the technical proposal states

the following as the official reasons for adoption:

» To improve patient safety and the quality of care in general,

* To get quick and reliable access to patient data;

* To obtain an integrated view of all reports for all patients;

* To have patient-centred documentation stored in a structured way;
* To delete handwritten reports, improving the quality of information

available to those involved in providing health care;
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* To get an alert message in case of direct clinical application, thus reducing
the risk to the patient

In section 3, the technical projemtitlines the main goals for the system:

1. Provision of facilities needed for diagnosis and treatment;

2. Integration of management tools episodes between the main Hospital and
primary care facilities;

3. Ensuring integration and movement of health care information within the
Regional Health Service network.

Our analysis of these documents clearly shows that a clggenmantation plan

was not defined and was not included in the technical prgpasstead,

information was added with reference to the potential benefiesedf by the

system and the potential goals in the short and medium term.

It would have been helpful if the team had planned the project and the
implementation of the new system with a clear schedule betorg ghead in

order to avoid potential problems when the actual implementation starts.

It also seems clear that no monitoring actions were definedtpritie adoption

of the system and before the project’s “go-live” phase, such @an or a tool
designed to monitor elements such as progress, impact and costs. Fughtrenor
documents lack an incorporated evaluation plan, for example allocating key
indicators for measuring project progress. These are all trlemments for the
adoption and implementation of a process of innovation. @vretveit (2004), for
example, referred to projects for the implementation of innovatidacéiens to
select, plan, introduce and achieve ‘reasonable use’ of the ndwv BM0% of

the personnel for 90% of patients intended”. Successful implenmniateds

strong monitoring prior to adoption, but aisatinere andex post namely during
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and after the implementation process. This can be evidently done by establishing a
precise timeline and promoting the participation of personnehi¢@ns and

nurses) in the process starting from its initial phase (dvretveit et al 2007).

7.5 Interviews

As mentioned in the previous chapter, the interview process aimed to:

» compare the expected role and impacts of the system with its actual role

and impacts experienced by the users;

» consider how these impacts evolved over time;

e analyze how the system and the users interacted with one another.

In particular, the subjective accounts of people working in the organization were
explored with regard to: (a) background to the EMR project; (b) implementation

processes used (c) impacts produced .

7.5.1 The interview sample

Several studies (Lapsley & Llewellyn, 1998) have found that thexenaany
powerful stakeholder groups within healthcare organizations and each of these ca
influence the ultimate success or failure of a system. Tady gbok a purposive
sample, helping to pick subjects on the basis of specific ckasditis (Bryman,
2008) in order to include a diversity of roles and responsibilities. ééeted the
key actors for the interviews based on certain specific charactristic
- staff profile: Head of Clinicians - Head of Nurses — Ciems - Nurses,
Managers, CIO, in house Information System staff (clinicians,esurs

General Director, Medical Director, CIO)
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- number of years working at the organization: at the very lafist, the

adoption of the EMR system

Clinicians and Nurses were interviewed from the 4 departmeritgdett in the
study. The four departments were selected because each osthepneisentative
of a specific “Area” inside the Hospital. From an organizationattpafi view, the
Hospital is divided in 4 main areas that have adopted Electromdicsl Records.
In a fifth area, the Emergency Area, the systemlsidl to be fully implemented.
As a result, the Emergency ward was not included in this studpleawhich
includes:

» Medical Area: includes all wards involved in providing general health care;
» Surgery Area: includes wards involved in providing surgery-based treatment;

» Specialist Medicine Area: includes wards that deliver sfistihealth care,
mainly on an acute admission basis for inpatients or day patients;

e Maternal and Infant Area: includes wards that integrateerdifit aspects of
patient care (such as the maternity ward and Paediatrics).

We selected one ward for each area as each ward can be eocedtsab
representing the overall Area in scale in terms of beds, paaeadtsiumber of

employees.

Table 7.2 The study sample

AREA within the Hospital WARDS

Medical Area General Medicine Ward
Surgery Area General Surgery Ward
Specialist Medicine Area Gastroenterology Ward
Maternal and Infant Area Paediatric Ward

These 4 wards were also initially selected by the Hospiti@tegy Board and

were included in a “steering group” formed in the initial phasthefproject. As
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mentioned above, a total of 15 semi-structured interviews were cexduadt
recorded on audio-tape and transcribed. We interviewed the Head aiaiinia
General Clinician and the Head of Nurses in each of tleetsel departments. As
regards Administration, we also asked the CIO to answer somdogseshe
CFO (who is also the Controller) and some members of the Dia¢esoof

Medical Services were also involved in the interview process.

Table 7.3 The interview sample

Participant role Key Number
Head of Clinicians HD 4
Head of Nurses HN 4
Clinicians C 4
Chief Information Officer ClO 1
Chief Financial Officer CFO 1
Medical Director MD 1

Initially, interview transcriptions were handled manually to bezonore familiar
with the data; they were subsequently analyzed using NVIVO 8, lgafjye data

analysis software.

Figure 7.5 Stakeholders involved in the case study
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General
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The data was then analysed. According to Miles and Huber(h884),

qualitative data analysis consists of three procedures:

1. Data reduction: the process whereby data is reduced and organised, for

example by coding, writing summaries, discarding irrelevant data and so on.

2. Data display:the process of displaying and showing the collected data and

information in the most appropriate and understandable way;

3. Conclusion drawing/verificatianby referring to existing field notes.

The first process involved coding.

As Miles and Huberman (1994, p.56) nd@mdes are tags or labels for assigning
units of meaning to the descriptive or inferential information compilethgua
study. Codes are usually attached to ‘chunks’ of varying size — words, phrases

sentences or whole paragraph.

As mentioned in chapter 5, although many researchers have statedishnot
necessary to use a specialised software with a small dataseword processor
may be adequate, (Haddow, 2009), we used the NVIVO 8 softwarageabbr
improved access to data and, above all, for increased transparadcy a

consistency.

In highlighting the results and discussing them, it is important torstaohel that
the stories were not told in their entirety by each interviewhe researcher went
from the individual description given by the interviewees to constrtiese
stories, also by selecting specific and relevant pieces ofmiattion in order to
highlight a particular story line and emphasize the mosvagit results emerging

from the analysis. (Mills, 1979, Watson, 1994).
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Table 7.4 The coding procedure

Macro Inductive Participant Responses
categories categories
Impacts on thg It has cut the waiting time for laboratory testules
health care Time savings

It has helped save time when searching, editingséorihg
documentation

)

delivery proces

The system is paperless
Cost Savings

It cuts the need for further exams and investigatio

More reliable information

Information
quality
The adoption of the system has improved the acgaad
completeness of data
Accessibility The system lets you check images or reposts aplacg and at

any time

1. As explained in the methodology chapter, the interview plan was divide
into several distinct parts based on literature (Rogers, 1999%lycle
stating that an innovation process is organized with differentsstagd is
described by Rogers (1995) as the “5 step process” (sgeectb) The
interview plan was divided into different parts based on Rogers’
framework while trying to adapt it to the case study analyzed:

1) Antecedents of the EMR project (which includes the knowledge, the
persuasions and decision stages);

2) Implementation processes used,;

3) Impacts produced.
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7.6 The interview results

7.6.1 The Antecedents of the EMR project - origins of this EMR project

First of all, we need to clarify that there was a chang&eneral Director just
after the adoption of the EMR system, so the implementation precesshe
initial monitoring of the system was done by others. After theeG# Director

left, the Medical Director became the Acting General Director.

We should mention, at this point, that the General Director in charge at the time of

the adoption declined our request for interview, as he said:

“l am no longer involved with that Hospital now and so |
cannot pass comment on what has been done in that
organization.” (Former General Director)

We therefore tried to trace the origins of the EMR projectaltking with other
people involved in the actual process, including the new General @irelnical

staff members working on the wards selected, the CIO and the CFO.

The Medical Director, who was also Acting General Directaha time of data
collection, had an interesting point of view that differed considerfabiy other
opinions analyzed. She listed the following as motives leading to thei@dopt
the system:

 adoption of a standardized model for patient data;
* greater accessibility to patient information;
* integration of clinical patient data

According to the Medical Director, the General Director made the dectsion t
adopt the system, deciding to start a pilot programme in line with the Regional

strategy for Innovation in Health care. This could be due to the fact that the
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Region funded half of the total investment (stated in the proposal document).

“ The decision to adopt the system wasn't a collaborative one
it just happened top down and then ..a proposal was made that
some wards should be considered for a pilot programme
during the initial period of the implementation process.
However the decision was strongly supported by the Regional
Programme....there was “ad hoc"funding” (MD/1)

This may be due to the fact that this is the only hospital ilR&ggon, resulting in
the strong relationship between the Hospital Strategy Board anBedpenal

Government. It must be observed this is a peculiar aspects.

Also according to all of the interviewees, there was no partioipat this stage

of the decision process. One clinician, in particular, said:

“....the selection of the system and the decision to adopt it was
taken by the General Director, without a consultation process
to clearly state whether to adopt an EMR system or not and in
the case the decision was positive to proceed with the selection
of the system among the several packages available today on
the market. We do not know if any information was sourced
from vendors about EMR system packages or if it was analyzed
or if a group of consultants suggested the Trakcare system due
to any specific characteristics...We just know that the system
has been adopted and they told us we have to start to using
it".... (HC/2)

In a similar way, another clinician said:

“We were just informed that we would shortly have to start
using a new system that would help us improve hospital
activities and the relationship between staff and patients. (C/2)

It appears clear that the decision was only notified to climcend nurseafter
the selection process and then, according to the information wectedllea

steering group was defined including the 4 wards listed above.

These wards were mainly selected by the General Dir¢etara by the Strategic
Board even if some Heads of Clinicians had confirmed theirasitén being used

as the pilot ward. In fact, the Head of one ward stated:
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“l just offered my ward...I mean | suggested my ward should
be included in the pilot group...I know that most of my staff
were bored with using paper records ... they were looking for
something faster to use, smarter...However | must confess that
there was some resistance, some people originally refused to
go along with the new system....” (HC/1)

All the people interviewed appeared generally well informed abouREM
technologies. However according to all the interviewees, the adoptigheof
system and the decision to go ahead was taken by the GenereaMaidector of

the Hospital.

7.6.2 The Implementation Process

The data revealed two distinct accounts in relation to the mesi&ation process:
one associated with clinicians and the other with nurses. Clinigiamgain there
was effective training on the use of the systems in technical terms.

One junior clinician stated:

“The initial training and the operational support during the
implementation has been excellent... we do not feel alone with
the help desk available 24 hours a day, 7 days a week "(C/1)

However, it seems clear they refer to operational support diegectearly stated

that there were no courses on the strategic relevance of apoptegrated
information systems.

On the other hand, nurses maintained that few events were held tadetribe

new system and no technical courses were organized to support the
implementation phase.

“l took part in a one-day seminar, in which some people, two
to be precise, introduced us the system. They showed some
colleagues and me how the system works and they gave us
instructions on carrying out some of the most common
activities with it. Then they said we could contact the HELP
CENTER for any more information we needed when using it.
However, one of the two trainers came along to the
Department a few times, let's say twice, over the last year to
check if 1 and the other nursing staff needed anything and if
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everything was clear....However | think we should have had
some more help and training before starting to use the system”
(HN/4)

Furthermore, the interview process showed that they did not pertegve
difference between strategic management courses and tecboigaes; they

simply stated that they needed more training.

7.6.3 The evaluation process

As mentioned in the chapter on methodology, we attempted to achievdegthin
understanding of the role of the system within the organization andtlaffeats

people’s working conditions.

Based on the literature we reviewed concerning the impa&®&f (Bates et al.,
2000; Protti et al, 1998; Pagliari et al, 2008), we identified 4 meategories of

impacts:

a. Impacts on the health care delivery process;

b. Impacts on people working within the organization;

c. Impacts on patients

d. Impacts on relationships with other stakeholders, Institutional and others
The interview scheme contained some prompts to encourage respondgots to

into detail on each of the categories identified.

A clinician talking about his own evaluation of EMR gave an intargsinswer.

He sums up his own usage of the system as follows:

... first of all, I think that the adoption of the system has
improved the accuracyand completeness data. This means
that | can have access to more complete information in terms
of laboratory test results, X-rays and | get them more rapidly
compared to before the adoption... | can display them at any
time and at any place... Furthermore it has helped save time
when searching, editing and storing documents. ....The system
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enabled fewer documents to be printédalso reduced the
need for further exams and investigatior{C/4)

By analysing and coding this statement, we found that seveeaiargl impact
categories were mentioned, such as time savings, cost savingsnanbn

quality, accessibility.

a) Impacts on the health care delivery process

The Medical Director found that efficiency gains were the niaipact. “The
system produced better efficiency within each ward”. Howeter added that
there were no clear results regarding these improvenidiiste wasn't a great
perceptiori she said. This may be due to the fact that the hospital maeagem
did not opt to monitor these types of impacts at organizational lesiefy an
evaluation model based on certain indicators and variables, startingoring
prior to adoption, during the implementation process, and continuing taée

adoption of the EMR system.

According to the Medical Director:

. more evident benefits were revealed in terms of error
reduction, according to the statistics produced by the quality
service office”’(MD/1)

The majority of clinicians agreed that the adoption of EMRs hedpe time, for
instance by reducing the waiting time for lab test results enabling diagnosis

images to be viewed in real time.

“Before the adoption of the system, it took hours before we
were able to get results, and we also had to wait for nurses
who had to go pick up the results from the laboratory. Now |

can display the results close to the patient's bedside or
wherever | want in my office....so | have also the time to reflect
and review if I'm reconsidering a patient’s condition at the end

of the day "(C/2).
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In terms of saving time, the respondents (clinicians and nurse=) shay take it

for granted that EMRs produce information in real time.

The majority of clinicians affirmed that as a result of daeption of the system,
they perceived a cut in paper medical records, which may leadstosavings,
even if they do not have any data to confirm this perception. Theyesume
the system may produce cost savings through better informationgheading

to savings in terms of printing costs. However when asked to quémifymount

cost saving they were not able to offer an answer.

Nurses in particular emphasize the EMR system produced relessuits in
terms of accuracy, completeness, ease of understanding and itgliabithe

information. One nurse said

“Now, it is easier to understand what clinicians write, without
the need to interpret their handwriting. This makes me feel
more comfortable when doing my jolN/3)

The Chief Financial Officer, who is also responsible for Contralétivities, was
also interviewed. He stated that there is no actual integratiorede the clinical
information system and the administrative system. The admiiustystem they
use is called OLIAMM and is produced by another provider.

He said:

“The clinical part seems to be more relevant than the
administrative one in the thoughts of the Hospital Direction
and Strategy Board. From an accounting viewpoint, the
introduction of the EMR system is not perceived as being
relevant since the two systems (administrative and clinical one)
are not currently integrated.”(CFO/1)

The Oliamm system helps with drugs management in terms of, cteigery,

usage and so on. Furthermore, the CFO explained
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“When this system needs information about patients in terms of
number of days or the type of surgery, it gets its information
from the TRACKCARE EMR system” (CFO/1)

He emphasized that information sharing does not happen automatinakytise
two systems do not have fully integrated information. This meanshbaEMR
system is used only partially at the moment instead of udlitigeafeatures offered

by the system itself.

b) Impacts on people working within the organization
Based on the answers of respondents, results in terms of impacts on organizational
aspects are mainly linked to risk management due to the presfealests in the
Italian case. This comprehensive medical information system ngptpoaVvides
the healthcare provider with alerts, but also information for redudifferent
types of errors and avoiding unnecessary, or redundant, invasive clestal t
Interviewees found that the adoption of EMRs ensured the temporatlubontf
the service and an effective response to the needs of cliniciamuasds.
Furthermore, it guaranteed access to the full patient histany if they found that
the system initially increased their daily workload. Foaregle, one of junioir
clinicians interviewed stated:

“At the start, it was quite time consuming to use the system and

to enter the data for each patient during the daily rounds.

However, after a while, let's say 6/8 months after adoption, |

can say the system helped to cut the time needed to work on
their daily activities”. (C/3)

Furthermore, the system increased communications between acigiend
nurses, since nurses have access to more reliable patientalatverd according
to the clinicians interviewed, the system did not produce any chamgesns of
the commitment of clinicians and nurses to the organization’s mision.

particular the Medical Director said:
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“I think the system did not produce impacts on the
relationships between clinicians and nurses : they were
already coherent and effective prior to adoption.”(MD/1)

However based on her view, the system produced greater attentiohocohas
access to patient data bypffering the possibility to identify the person

responsible for a single act”.(MD/13he also said :

the EMR system may have improved the effectiveness of the
diagnostic process, since now “it offers the possibility to check
if data is updated each day.”

This is apparently a method of using the system as a top down tool to control what

happens within wards.

As expected, the results did not find much evidence in terms of isjoac
organizational effectiveness. According to literature, this ofpeffect is revealed

in the medium to long term (Cooke&Peterson 1998; Keller&Teufel199& Ric
1997). Some interviewees mentioned that people’s reluctance to cltanges

ways of working might affect the implementation of the EMRteaysin some

way. Some nurses apparently felt there was no need to change hbegusmild

not see the benefits of using EMR technology, above all in tefntke time
saved to do their own job. One interviewee explained that they beleve
adoption of the system will determine an increase in their workkmdhey are
sceptical about its usage and they do not know enough about the system’s
potential.

The introduction of an EMR system should be phased in and be fully-supported
by service staff and custom-tailored to meet specific needeasemployees can
begin to appreciate the real benefits. For the successfulnmaptation of an
integrated EMR system, it is imperative that doctors, nuaselsadministrative

staff “buy in” to the concept. In particular, a serious impexttrio the roll-out of
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EMR technology is the belief, shared by a considerable group dihterz
workers, that such technology might be more of a hindrance than bduoalpse it

puts more administrative weight on healthcare professionals.

c) Impacts on patients

Some clinicians perceived an improvement in terms of better atitanebetween
physicians and patients and in terms of the impacts on healihcaresses, as
saving time helps the decision making process (especiallpgasis level). This
leads to the perception of a potential impact on the overalltieffeess of the

quality of care.

A clinician clearly stated:

“I think that the EMR may lead to more awareness of patient
empowerment, particularly the possibility of further patient
involvement in processes due to the increased availability of
information. “ (C/2)

According to some clinicians, the adoption of the EMR system imprnoatent’s

confidence and trust in the services provided.

It also produced a reduction in the risks for patients: minimitegissues of
incorrect and conflicting drug prescription and reducing the dupicadf

invasive medical examinations.

However both clinicians and nurses raised some concerns about etbiczd
related to the use of the EMR system. Some of them declabesdvworried about
the possibility that someone else could access patients’ dataatoetternal
unauthorised people could attack the system. This matter is discunsdetijil, at

the end of this thesis.
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d) Impacts on relationships with other stakeholders - Institutioml and others

The most significant effect on clinical governance refersityad the opportunity
offered by EMRs to clearly identify who is accessing, mamgagind exchanging
medical information about patients at all times. This alscahassitive effect on
the degree of accountability of clinical personnel, considered a fierdam

component of high-quality healthcare organizations.

According to the interviewees, both clinicians and nurses, the adogftitre
EMR system improved communication between wards: in the caseosth A
Regional Hospital, these are located at different sites due to terrgonisiraints.
Furthermore, the EMR system allows information sharing betwemreACare
Providers and Primary Care Providers (although this is stiteninitial stages):
GPs automatically receive the patient’s discharge lettérhave the opportunity
to access a patient’s full history. Conversely, patients do not toeglysically
take their X-rays, lab reports or other information to the doctophgsicians can
choose when to analyze images or reports and can check them at any time.
The Medical Director, in charge at the time of data collectioth also the Acting

General Director) stated clearly:

“Territorial integration was not considered a priority and the
Directorate doesn’t consider it to be a potential benefit of
EMR technology at the moment of adoptigkiD/1)

This is quite a surprising statement, since the interviews with clinieiahsiurses
made it clear that the adoption of the EMR system helped commangat
between different wards located in different parts of the Regnohh&lped to
reduce territorial limitations. It would seem that this is amifitended and

unplanned consequence” of system adoption .
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7.7 Observations

As, mentioned above, a period of observation represents the third method of
information gathering and is used to identify all the actors, toé®s and their
reactions to use of EMR systems. The main purpose the observatsoomowa
identify the relevant actors, humans or non-human, their roles and their
relationships. The observation process started with general obserchtibe
hospital environment. Some observation took the form of participant obearva
and took place during meetings between clinicians, nurses and tdafferasd
between staff and patients. Different situations were obdarveeveral wards,
according to Czarniawska (1998) who says that “modern organizatiakés t
place in multiple fragmented contexts. As a result, “shadowmghe method of
observation and information gathering, since the researcher isoaeve from

one point in a context and network to another with the shadowed person.

We were allowed to conduct the interviews directly in each wafdring the
researcher the opportunity to interview people in the place wherevibey
Clinicians and nurses were generally approached while they wekenggand the
researcher had the unique opportunity to observe how they use the aystem
note if they appear to be confident with it; this helped to gaibeter
understanding and clearer vision of the context and so understand what ssgopl
during the interviews. Participants in the study were also agkegk¢all critical
incidents or examples of system use” as suggested by Kapten work on the

evaluation of medical systems (1997).

Based on the observations we carried out, some actors showed eogfelnce
in using the system while others appears less experienced. Thesdwote tablet

PCs to go around the ward during the daily visits. Then there emeras
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computers and printers locate in some spaces within each wardfadhthat
clinicians and nurses used laptops during the field visits appearedvéo ha
influenced in some way patients’ perception about the systemathegware that
the system is used within the hospital. It to them that theyeatbtiee organization

as more “integrated”.

Furthermore, when patients move around the hospital they are not agkesl se
times for the same information. This seems to have produced a fgliag” in
patients: they know all their data are stored together arlgt aeasessible and this

gives the impression to help them to fell better.

7.8 Conclusion

The first part of the chapter presented the main charaatsradtithe case studies
included in this research and introduced the EMR system underianalysn the
chapter focused on the first case study, presenting the the firfdangthe case
study carried out at Aosta Regional Hospital. Results fromog¢)mentary

analysis, (ii) interviews and (iii) observations were illustrated and disdus

(The motion to adopt the system and the technical presentatitie giroject
were analyzed. These documents clearly shows that a elplementation plan
was not included in the technical proposal, and only the potential [seoféted
by the system and the potential goals in the short and mediunwenerlisted in
these documents. Furthermore no monitoring actions were definedtgribe
adoption of the system and before the project’'s “go-live” phasehaw she
documents that did not contains an evaluation plan. These are all etani@nts
for the adoption and implementation of a process of innovation, and this case

show a lack of them.
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(i) The interview process offered the possibility to get anaptkd knowledge of
people views about the different stages that characterize twEluntion of
innovation process. The results related to each stage- selentioadaption,
implementation, evaluation- were discussed. Some broad consideratisais ar
concerning this case study: a) the selection and adoption process was
characterized by top down approachwithout promoting personnel participation
in the process from the selection phase (Q@vretveit et al 2007);hdé) t
implementation phase was characterized by an initial resestan@rd the system
implementation and the training delivered was basically techrandl this dis not
promote the committment and involvement of staff member (both @mscand
nurses). b) The interviews findings about the evaluation phase ideatiig s
benefits produced by the EMR system, above all in terms ofr bettdth care
delivery processes, meaning time savings and quality of infmmanprovement
with respect to its completeness and accuracy. However it shewdrified that
these are “perceptions” of clinical staffs and administrapeeple, since the
analysis highlighted the lack of systematic assessment anddanisnitor EMR

impacts at Aosta Hospital.

(i) The observations offered the possibility to observe interactimtaeen the
EMR systems and clinicians, nurses and other staff, and betwese &and
patients in several departments and allowed also the opportunity tp sterfi

confidentiality in using the system, offering us some very éstarg insights for

this study that the interviews may not provide.

Based on this first case study we can identify some emerging lessons:

« EMR contributes toenhancing organization communication and

information sharing at multiple levels;
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* A participative approach promoting personnel participation within the
process since the selection phasght reduce initial resistancetoward
the system implementation;

* Sharing thevision and goalsversus training for the software might
enhance key actors’ commitment;

* A systematic assessment and monitoringf EMR impacts might suggest
the nature and direction of Hospital's priorities and future strategies.

Many other interesting results and lessons to share wik d&nsn case study

number two, that will be presented in the next chapter.
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CHAPTER 8

THE ROYAL INFIRMARY OF EDINBURGH CASE STUDY

This chapter presents the results from the second case stugsednshe Royal

Infirmary of Edinburgh (RIE).

After briefly describing the background of the organization, the ehdptuses
on an analysis of the results of the data collection. Some documents waredbta
from the organization for analysis and interviews with key aoi@re conducted
within the hospital. Observations around the hospital and on the wardslsere
carried out. Key findings arising from the data collection angaRmfirmary of

Edinburgh study settings will be presented and discussed.

8.1 Introduction

The Royal Infirmary of Edinburgh (RIE) is a major acute teaghhospital
providing acute care and surgical services to patients acrodsothen area
(South East Scotland and beyond). NHS Lothian (Lothian) runs four mat@ ac
hospitals — the Royal Infirmary of Edinburgh, the Western Gentwapital, the
Royal Hospital for Sick Children, and St. John’s Hospital — in additmn

providing primary and community services.

The RIE handles:

« 111,000 inpatients per year
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» 575,000 outpatient attendances per year

* 90,000 A&E presentations per year

The hospital has a total of 6,000 employees and 25 units.

8.2 Documentary analysis

The following section outlines the main results found from the asalyk
documents during data collection. The analysis was based on hospitéd sepbr

acts related to the adoption, implementation and evaluation phase.

The documents made available for analysis were:

- Areport on the adoption of the system containing the project objectives;

- An evaluation report, containing data related to the results dediv®r the

system.

The first document, dated December 2004, was prepared for submission to the
Scottish Government and contains several sections: (i) a description of the
background situation; (ii) the Project Objectives; (iii) the Scope of Proposed
Services within the RIE; (iv) the results and benefits addressed by the adoption of

the system.

The first part of the document describes the situation prior to adoption.

The RIE entered into a Private Finance Initiative contraddamember 1999 to
provide a Hospital Information System (HIS), whose key element stedsof

Electronic Medical Records. The main drive for this project thasneed to fully
support the Royal Infirmary of Edinburgh (RIE) with the implemeotatf a HIS

and a Picture Archive Communication System (PACS). The inggllts of this
initiative, in terms of a Patient Administration and Order Comnatiun System,

which includes electronic ordering and reporting of Laboratory ardioRagy
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tests, were expected for the end of 2003. However, such results were not delivered
and the contract was terminated at the end of spring 2004.

Several years passed since the initial decision was made in 49§i9et the
hospital a HIS system and the need for an electronic medicatdresystem
became urgent.

At the time when the document was defined, the situation was tharkehe
subsequent issues: first of all there was a lack of functtgnahien ordering test
results; the process was still paper-based. Three separateloggdsystems
existed which did not support the integration of PAC and there wasadhck of
a single Master Patient Index for covering these servieeaghermore eight
different patient databases were in use, based on a variggtieht numbering
systems. This meant that patient information was entered intgplawt/stems
for each patient episode and could not be linked or shared electronically.
The RIE was characterized by the presence of three sepdtatient
Administration systems, - with the majority of patient's daliletters being
produced using MS WORD and so they were not linked to any elecfranent
record,- and two unrelated A&E systems, that were not intebvath the rest of
the hospital. For this reason, much of the relevant clinical infoomatias
available only to A&E and was not available to other parts of thpitabsinless
in the form of case-notes on paper. Furthermore, clinicians had a Resiults
Reporting facility hampered by huge clinical weaknesses thduced its
usefulness and support for clinical governance and the hospital wa® uoabl
provide patient’s clinical letters (e.g. discharge lettensyl radiology reports

throughout NHS Lothian.
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In order to address these issues and improve the efficiencyffastveness of
the health care delivery process, section 2 of the document predenfgoject’s

objectives for the adoption (Table 8.1) .

Table 8.1 EMR Project objectives at RIE

Objective 1
To support the only laboratory reception area & With electronic ordering of tests;

Objective 2
To support the implementation of PACS to enable momication of digital Radiology

images across NHS Lothian;

Objective 3
To support the delivering of patient care by staffthe large volume of emergengy

patients with electronic ordering and reportindadforatory and radiology tests, and wjth
integration of key clinical information (patientstters such as discharge notes, radiology
reports, laboratory test results) for all patigpisedes.

Objective 4
To support the single system in place at NHS Latlsind improve access to key clinigal

patient information with a single electronic soumfeclinical letters for patients (e.g.

discharge notes), radiology and laboratory testligs

Section 3 of the report highlights the importance of the projeateiching NHS
Lothian’s strategic goals, set out in theottish Health PlafNational Health Plan
- A plan for action, a plan for change 2003 - discussed in chapfEhé&roject’s
aims at supporting a single-system working throughout the hosqitl the
implementation of a single system and database for Patidntindstration
Radiology, A&E and Order Communication/Results Reporting functiohsohs
also at providing a single source of patient information - in paaticdinical
letters (e.g. discharge letters), radiology results and laygreest results - made
available electronically across NHS Lothian. Finally it wapp®sed to help in
reducing clinical risks and improving the quality of care by proxgdiey clinical

patient information to all staff in a timely, legible and standardised way.
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Lastly, section 4 of the document claimed the results and bengfitessed by
the adoption of the system, in terms of efficiency, reduction ofceliniisk,
increased time spent with on patient care- compared to that sdéimg sheets-

reduction of repetitive and invasive examinations due to lost paper results.

The document clearly indicates that the adoption of the systemnetasnly
supposedto assist staff(clinicians, nurses and administrative personnel) in a
technical manner, it was also intendedaddress strategic purposasd goals in
order to guarantee thmplementation of a single, fully-integrated patient system
and so support the delivery of health care services throughout theahasylt

across NHS Lothian in general.

The document also contains the vision statement: “Sharing healtht@raation

to help our staff deliver improved patient care throughout Lothian”. Funtire,
the Director of the Lothian eHealth Board stated at the timadoption: “The
solution needed to capture and present all information relating todandual
patient — referral and attendance details, diagnostic tgsiestes and results,
treatment details, and comprehensive discharge information.”

The structure and content of this document are consistent witth#inacteristics
of a mission statement, namely a written, formal document whielmpts to
capture an organization's unique and enduring purpose and practices (Byars, 1984;
Bart, 1996; Collins and Porras, 1991); it also has to be concise, cieveyerall
goal and be memorable.

The second document made available for analysis is a report Sepéember
2010, containing data and information about the results produced by tem sys
several years after its introduction. This document provides t&tsitisn the

different types of results produced during the last 5 years bgytem. The data
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in this document will be discussed in detail in paragraph 3 togetlterthe
analysis of the impacts produced by the system. Neverthelesgjatument is
indicative of the attention and relevance assigned to the ¢ioalymocess as part
of the introduction of the EMR project as a whole. According to séwtudies,
successful implementation needs strong monitoring and rigorous ewaluati
before the adoptionin itinere and ex post using indicators of safety, quality,

accessibility and impact on workflow (Pagliari et al., 2008).

8.3 Interviews

As broadly discussed in the chapter on methodology and mentioned in the
previous chapter on the Italian case study, the interview pragassto explore
the subjective accounts of people working in the organization withdégahree

main phases:

1. The selection and adoption of the EMR system,;
2. The implementation process used;

3. The evaluation process.

8.3.1 The interview sample

As for the Italian case study, we selected a purposive safBpjenan, 208)
including each type of staff profile (medical, clinicians and rsjrsand
administrative profiles). Some interviewees were selectedifiadly for their
ability “to shed light on a particular aspect of the behaviour umdesstigation”
(Cassell and Symon, 1994). These included the General Director aRdojbet
Manager. Other interviewees were selected using the srotechhique: the
initial respondents were used as informants to identify othebstiaé previously

defined characteristics:
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- staff profile;
- number of years working for the organization: at least sincadbgtion
of the EMR system,;
Four departments were selected to pick clinicians and nursestéoviews (see

table 8.2).

As with the Italian study setting, these departments waezted since each one
Is representative of a specific “area” inside the hospital; furtherraaoh, of these
departments can be said to represent the overall area duedalétsnsterms of

beds, patients and number of staffs.

Table 8.2 The study sample

Area within the hospital Ward

Specialist Medicine Area Gastroenterology Ward
Medical Area General Medicine Ward
Maternal and Infant Area Maternity Ward
Emergency Area A&E Ward

Two of the departments selected have specific characterisading to their
inclusion in the study sample: A&E was the first ward to coteptbe EMR

adoption and the maternity ward was the last (in order of time).

The Head Clinician, Head Nurse and Junior Clinicians from each celeeted
wards were interviewed. Compared to the ltalian case study, spkeific staff
profiles were included in the sample: clinical advisors for thejept and

receptionists. These roles will be explained in greater detail below.

The following table (table 8.3) identifies the actors includechendample, who

were selected based on their role within the organization.
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Table 8.3 The interview sample

Participant role Key Number
Member of RIE’s Strategy Board STB 1
eHealth Director HD 1
Member of financial office FO 1
Clinical Advisors CA 4
Head of Nurses HN 4
Head of Clinicians HC 4
Receptionists R 4

8.4. The interview results

8.4.1 The Antecedents of the EMR project - origins of this EMR project

The different actors interviewed suggested various reasonsefadtiption of the

system. The main reasons were:

1. To support clinical staff and admissions procedures;

2. To support the implementation of a Patient Archive Communication
System (PACS) and enable the communication of laboratory results,
digital and radiology images across the hospital;

3. To support staff for the delivery of patient care to large voluwies
patients using electronic ordering and reporting of laboratory and
radiology tests and integrating key clinical information.

The need to manage casualties and reduce clinical risks watsomeel less
frequently. Only two interviewees said that a main reason wasnpoove
efficiency in terms of saving time and cutting costs. Followirggtranscription of
the interviews, the reasons were categorised according types of drivers for
adoption clinical and organizational drivers.

The eHealth Director, a key actor in the overall adoption and impi@tnen

process, maintained that:
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If it wasn’t for the clinical staff, we would not have the eyst

The medical Chief Executive here at the time heard their voice,
he really listened to them...people need it and then he made it
happen.” (HD/1)

The eHealth Director also described the “Antecedents” of the Extfect in a

really clear way:

“Up to 2004 the situation at RIE was marked by inefficient
processes; clinical decision making was based on a minimal
information service that was not patient friendly and bore an
unacceptable level of risk.

To give you an idea, 5 years ago we had 3 A&E systems, 4
Radiology systems and 3 separate Patient administration

systems. | think we had a total of 17 systems doing almost the
same things and patient details were registered in different

systems and it was impossible to get the full picture.”(HD/1)

When asked to identify the main reasons for adoption, he listed spoert that

he defined'drivers” for the adoption

He mentioned the subsequent reasons in order of importance:

1) support for the clinical staff;

2) being able to support integration of the Picture Archive Communication
System (PACS);

3) supporting the work done by laboratories.

He explained that

“this hospital was designed so that the laboratory service has
a single central booking area with few staff...so it was looking
for help to manage this and electronic ordering provides a way
of doing this ...It was the possibility to get all the information
and demographic data so they do not have to enter this data
and look for it in others papers.”(HD/1)

The last quote is interesting because it highlights the ratevahthe systems in

terms ofadvantages for professionals and staff.
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According to a Member of the Strategy Board interviewed:

The overall project is the reflection of the commitment and
dedication of both the NHS Lothian and TrakHealth teams,
working together to make this happen. As part of the move
from Lothian’s current systems, over a million patient records
were transferred to the new TrakCare system from both the
previous Patient Administration and A&E systems. Previously
these systems were operated independently from each other
and led to unnecessary repetition of data entry during the
patient care process. The new system will allow all or part of
the patient records to be available to clinicians at a time and
place when it is needed, supporting high-quality patient care
through faster access to patient information.”(STB/1)

As mentioned above, the interviewees identified other reasons for@uegien
emphasizing theelevanceof the system. In particular, a clinical advisor working
for the eHealth Department and in charge of supporting and supenmsng t

Maternity unit said:

“From an organizational point of view, clinical staff wanted to
have more information about their patients, let's say about
mums, such as more strategic info coming out from Trak, they
could do more work with planning activities also for long
period” (CA/3).

Another interviewee offered another interesting explanation, mentioiméngeed
for patient information in real time throughout the entire hospiihabling

enhanced patient safety in this way, as one of the main reasons for adoption:

...The main problem was that paper records were not reliable.

We didn’t have any choice; we just needed a better system. At
the time, we had a huge storage problem with storing these
records. We can’t store them on site, they have to be

somewhere else, and then we’'ve got to wait until somebody
finds them and we periodically lose them. So having an

electronic system means that we’ll get easy access to the
patient’s record, when the patient is there. Instead of having

no records and information about patient because they're in a

storage facility. (CA/4)
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As emphasised by two people in our sample (the Member of thed@trBoard
and the Member of the Financial Office), the system offerecpip@rtunity for
adequate administrative information for care and operational manageise it
helps to streamline the collection and the processing of admivstdsta with

minimal workload for health care professionals.

“Trak lets you collect and store huge amounts of data. It
supports administrative processes related to patients’
data, assuring information is broadly available, timely,
reliable and always correct, or as we used to say: ‘correct
first time’ (STB/1)

The initial purpose leading to system adoption was not
related to financial motives, namely the billing process.
However correctly carrying out administrative recording

activities for patients can help to prevent many corrective
operations associated with the billing and invoicing

phase, or financial and accounting activities in more
general terms. (FO/1)

Even if the EMR system is still not fully integrated with firencial system, the
interviews illustrate a very positive attitude to the completiotiisf process from

both the clinical and financial/ administrative side, as we will see later.

As mentioned above, two main types of factors led to the adoption ef$kem:
clinical reasons and the administrative reasons. According to iBengye Berg
(2004), the clinical factors refer to the desire to improve andajead activities
related to thesegments of carandcare facilitation The former includes all the
tasks done by primary care providers and functions of the infamairstem
designed to support this work, such as electronic order entry and regstbms.
Care facilitation consists of the processes involved with diagnostic and
therapeutic activities carried out by separate units toititeil primary care:

radiology, laboratories, pharmacy.
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According to the data analysed, the reasons leading to the adoptiengyistem,

which can be considered clinical factors in this case study, are:

- Improvement of patient logistics, increasing the number of dasedled
each year;

- To support the implementation of PACS, enabling data sharing dabeoss
hospital,

- To support staff for the delivery of patient care to a large veluh
patients, using electronic ordering and reporting of laboratory and

radiology investigations and integrating key clinical information.

As was noted in the interviews we conducted, administrative ambitrarhsding
IT support for patient administrative processes , are lower tmitians for the
segment of care and care facilitation. This generally immplapting for
information systems with more limited and modest functions to cineemost
prevalent patient administrative activities (Berg and Bergen, 2004). Atthanlg
a minority spoke about the importance of the EMR system for suppahing
patient administration process, it has to be taken into consideratioit tan

make a crucial contribution to improving efficiency within the hospital.

After analysing the reasons leading to the initial decigcadopt an EMR system
within the Royal Infirmary of Edinburgh , we investigated how gk&ection of

the system happened.

We questioned several of the people in our sample, but the project manage

offered the most instructive answer.

“Before choosing the system we adopted, we had the
opportunity to look at several options (HD/1)
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One option was Intersystems Trak S.n.c. and another was a compasypiblatd
a number of core systems at the time. He did not mention the ofatine other
potential supplier for reasons of privacy and ethical considerat®nsajor
problem at the time was that the NHS was undergoing many chamgkthe
Lothian Health Board was reorganized 6 years ago in Scotlandt®tios, there
was a series of separate hospitals; consequently cliniciaresolbbged to work
exclusively on paper, as they would have had no information otherfse.
meant that information collected at one site was not availabi¢hat sites, as
they had totally different IT systems to carry out the sam@vites.
The other major supplier supplied huge administrative systems aochtiaty

systems, so the final choice was between Intersystem and the second supplier.

In order to select the system, the hospital proceeded in a clear way:

“We undertook the usual evaluation: supplier presentation,
discussion, cost - benefits analysis.

We had to produce a case study for submission to the Scottish
Government.

The preferred option was chosen halfway through a workshop
we organized and | think we had about 60 people at that
workshop. The majority were clinicians and all the clinical
staff put their hand up for Intersystems.” (HD/1)

Both options were presented and the details of the analysis conducted by the

Information System team were also presented.

“...all of the analysis we did was presented and we told them
what we saw, what we didn’t see; we told them about the costs.
And we gave them an overall view of the system.” (HD/1)

The cliniciansunanimously decided to adopt Intersystem Trakcare.
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The system was simpler to use and to engage for its interface. Theydrdadise
TRAK would be a much better solution in terms of integration compared to what

the other supplier was offering. The eHealth Director added:

“I think they felt Intersystem as a supplier was more able to
list what the organization needed, while the other supplier was
very rigid and said what they should do and what they should
not, so they had very clear reasons for choosing TRAK.”
(HD/1)

The 60 people who took part in the workshop were invited because they were

involved in the process in various ways and this was the final part of that process.

All of the people interviewed, especially the members of thaegtyaBoard and
the advisors involved in the project, when asked to identify th@opewvho was
most influential in encouraging EMR adoption, and they mentioned the same
person: the eHealth Programme Manager, who was EMR project matabe
time of adoption. All of the interviewees, including clinical and mgstaff who
did not know him personally, mentioned him as the leading actor within the
project and said he encouraged EMR adoption, playing a majoinrolaking it

happen.

8.4.2 Implementation Process

Some very interesting data concerning the implementation procesgexr from
the interviews with several actors included in our sample. Acaprtbnthe
information collected, new roles were identified within the hospatahanage the
implementation of the Trakcare system. The implementation dtatt¢he RIE
site in December 2005 (first go live) and the Trakcare systamimplemented

throughout the hospital by June 2008. One clinical advisor said:
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“In that period we had an agreed implementation plan that
said what we are implementing, when we are implementing it
and how.

For example, in December 2005, we were implementing
hospital-wide functions at RIE”. (CA/2)

The implementation was to be “hospital based” so that all theiartite hospital

went live at the same time. The eHealth Director clarified:

“For the main implementation, we all went live together, we
“piloted” subsequent implementations, such as immediate
discharge letters ...so we chose a couple of medical wards to
see if it was good enough to roll out and to learn what we
needed to learn, what we needed to change before going live in
all units.”(HD/1)

The implementation of the system was structured: it startechpfgmenting the
most relevant functions across the entire hospital, and then continymidting

additional functions in single wards in order to test them and tiegdback from
staff working on the selected wards. This helped make any adpistivesed on
results and progress made in using the system. Furthermore ebtingelvards
for the pilot test of the new functions, they could analyse howyistera worked
in different scenarios: inpatients, outpatients, emergency wadrnd. Clinical

advisor on the General Medicine Ward said:

“An area we are currently starting to pilot is the online review
of results....Currently almost all results return electronically to
TRAK from the laboratory What we are looking at is how we
can read these results and we are going to test how we think
this can work for us.

We are piloting this function in an inpatient ward, an
outpatient ward and the Emergency department. We would like
to understand how well it works in the different scenarios:
inpatient, outpatient, emergency.

Accident and Emergency is a ward where the system is put to
good clinical use.”(CA/1)
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The system implementation was managed by the “Information ei@yst

implementation teatnand was overseen by a “Programme Bbdarthmely a

group that initially met once a month and still meet on a motidtys to oversee
the implementation, formulate advice, verify if any help is needetprovide it
in this case.

The Chairman of the group is the Divisional Clinical Medicalkbior; the group
itself consists of a number of senior clinicians, including thedar of eHealth
Department and the Senior Operations Director for the DivisiorgerQieople
are also involved but they are less relevant according to the eHealtloDirect
Other key roles were identified during the implementation proeesispeople

were appointed to these new positions. Clinical advisae identified for the

implementation of the system in a specific ward. They worked &pecific ward
but held different positions at the time of the adoption. For exampde, w
interviewed the clinical advisor for the maternity department,agx@t how this
change took place:
“Well when...when | came into the project, they were
implementing electronic medical records in the Maternity Unit.

And | was employed at the time as a qualified midwife on the
Maternity unit, ward 209.

Then in July 2008 a job was advertised for a clinical advisor to
come and join the project”. (CA/3).

This means a position was posted to support the implementation ofstieensy
within the unit. No external people were taken on by the hospiwligport the
implementation process; instead, people were selected who alkeady the
services provided by the hospital and by these particular wards and were moved to

cover the new positions.
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At this point, we should give further details about the actorkided in our
purposive sample. As mentioned above, several new roles were itathen

consideration compared to the previous case study.

The clinical advisor is a new role created during the implementghase after

the EMR system was adopted. He or she is closely related to the eheadth offi

Clinical Advisors perform specific activities:

- They accurately represent and apply the best practices amdbdaedf
clinical and technical expertise and clinical and technicaleeship of the
project by conceptualizing, developing and administering training and
service delivery to improve strategies, projects and tools;

- They evaluate interventions by developing, enhancing or reinforcing the
use of new systems to build the capacity of staff, consultants in technical
content areas and provide training and service delivery;

- They supply technical input on strategic program and system planning,
design, implementation and evaluation.

Furthermore, “Implementation staff were defined to carry out Trak

implementation. This support team was initially quite informal. 8gbently,
according to the Clinical Advisor in charge of coordinating the émgntation
Staff, the role of the new team, consisting of 3 people, grew and is now:

“Picking up on the mistakes that people were making....In fact,
looking at the EMR system implemented, we realized we
needed to go back and support staff, we had to show them what
they were doing wrong and correct it. So that's how we came
about.

| have been appointed to this new position since January 2007,
before that | was worked as a Nurse in the Surgical Unit. My
contract was due to expire in 2009 but then they asked me to
continue and help get staff on the wards using Trak
properly”.(CA/2)
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The members of implementation staff are employees workinden t

eHealth Department who do operational management activities. They

work full time and report both functionally and hierarchically to the

eHealth Director.

Furthermore, a “Key users group” was identified at each hospttal

about 200 people (both medical and nursing staff), particularly itderes

in Trak and its strategic development were involved in several meetings.
“We were looking for people who were interested in Trak, and
wanted to ask questions and find out new things about it; every
second month, they have meetings, they come along, and we
tell them new things that are happening, and they bring issues

they have got, to get it right and we find out how to solve the
problems they encountered.” (CA/2)

The Implementation Staff and the Key users group initially omee a monthly
but now meetings are scheduled every second month. Although there are
200 Key users in total, probably about 20 people took part at each meetogy,

different people came to different meetings.

Key users are employees who were decentralized across th&ahasgicontinue
to work as they did before the adoption of the system. Their expegsdes in
their particular sphere of work. They are trained in informatioriesys and
information management skills by the eHealth Office staff ath

Implementation staff in particular.

The impact of their work is essential above all for the waidsre they work. As
mentioned by the interviewee, the number of key users is signifiaad their
role is extremely relevant for obtaining information about what happerthe
wards in terms of the use and acceptance of the system angrablgms

encountered during the implementation process.
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The Implementation staff do not only use this type of meeting ¢p ke touch

with clinical staff.

“We went round, we asked what the regular routine was, and
we identified some issues to debate for each site....Then we
went around the departments to find out people’s feeling, and
help with Trak. And so we did that, until they got to know it...”
(CA/4)

The implementation staff continued this approach throughout the impiatios
process and after the roll out of the essential functions achesslitferent

departments in order to share their knowhow of the system.

The role of‘Super user’ was also defined: people able to train other people were
identified in each ward. These people work on the ward and arenagivated so
they act as “local facilitators” for each department, suppgrstaff and training
new staff; they are a communication tool, firstly by putting oytiaformation to
the Support Staff and then doing the same back, giving out informabiout

functions updates and answering any questions.

The Implementation group set up a skill-based system in collatworaith the
Ehealth Department, to train the super users on training techniques. The
Implementation Staff also checked their knowledge of the Trstlesyand issued

a Super User certificate so they can operate in a specific ward.

“We have it all down on paper, with check boxes, until it's
electronic and then they’'ve got jobs they can do with their staff
and their departments, to make sure they’re competent.”
(CA/2)

The identification of super users will facilitate any newakl developments,

because there will be a network of people to exploit. Additionally it will be useful
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for staff working in the department with a problem, as they alle somebody
local who is able to help solve the problem and answer any questithmaitw

having to wait for a member of the ehealth group to show up.

Super Users are very interested in Trak; they are ofteadyrconversant in ICT
so their experience is a sort of “knowledge tool”, meaning theg kdaveloped
good Trak skills in the past by attending training programmed bgl the
Implementation Staff. They offer themselves as volunteer “Sumes’ufor their

ward.

It sometimes happens that the unit managers identify who canSugper User,

however according to the Chief of the “Implementation Staff:

“Ideally, we'd like people to volunteer to do it...” (CA/2)

Being a volunteer not only means they offer themselves spontaneiusiso
means they will not get any financial reward. It is a wagértify their skills in
using an EMR system and could be helpful for them to add this infamati

their Curriculum Vitae when applying for another job.

Therefore, volunteers have to be motivated; they have to likk ana be

competent in using it.

According to these factors, the Implementation staff set gkil based system”
where they teach super users training techniques. After congplspacific
courses, their system skills are checked using specificsaserssheets with tick
boxes. This is a way to certify they have the required dkillsain staff in their
wards: they will be able to train new staff on how to use Trede #fie training

programme and the assessment and also help people already wortkiegvard
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to solve day to day problems and make use of new functions. This irtidies
people within the department are no longer required to attend tratounges
outside the ward. As a result, they do not have to leave their plagerk and
can get all the help and training where and when they need itshteld
remember that people opted to become super users but they do not getran
money for doing this work.

However this can be recognised as a key strategic role suppdheg
implementation phase. Previous studies (such as Bygholm, 2001) haveuaido f
that knowledge about a specific HIT system is best communicatqueispns
who are familiar with clinical applications and functions and who able to

integrate the ways of performing tasks with the daily working praxis.

This training focuses on learning how to use the system basedstingework
practices within each ward. The introduction of such systems prodtfeets on
existing work conditions and users need to learn how to integrateosie and

interpersonal communication of information.

Users need to feel that the value gained from the adoption of theys&m will
be higher than the challenges and the effort spent learning hosetd and for

changing the previous way things were done. (Keshavjee et al. 2001).

In this specific phase of the implementation process, the ralgpefr users within
the departments is extremely precious but also challenging. Aleohurses we
interviewed defined the training activities done by Super Userseowards to be
very helpful and acknowledged that they had more problems and wasted t
trying to figure out how to manage some of the system funchefae this role

was introduced.
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Furthermore, the head nurse, who is a Super User for one ofattis \w the

analysis, stated:

“| started using Trak five years ago and | found it very simple
and intuitive to use...l had some experience in using a PC and
maybe this helped me. Then, before the system roll out within
our Department we attended some training courses; let's say 3
full days training.

Then we started using the system and last autumn the clinical
advisor delegated to our wards from the ehealth office asked
for people interested in attending a course for training other
people in using Trak. | usually help my colleagues and so |
offered as volunteer and my colleagues also suggested my
name. | think Trak is a very useful tool and I think it has
changed not only how they manage patient records but also
how they communicate with each other, the way we provide
patient care services, and perform job responsibilities. For
these reasons, | decided to also take part in the skills
assessment test, since | think Trak can effectively change the
way we work and help our patients”(HN/4).

However, not all the people reacted in such an enthusiastic way as Super users.

According to ehealth Department advisors and based on what stdff sai
themselves during the interviews, many people were scepticalisethey were

asked to do something that they didn’t do before.

“It's like any change, people automatically say, oh... They've
got a fear of change. For the majority of them, when they
realized all they had to do was a few clicks on a screen, then,
most of them thought well, is that it? Okay, we can do that.
Another set of people was more unsympathetic to using the
system and it took us a long time to convince some of them
what they were doing, the way they were working with paper
records was actually taking longer. And if they would just
don’t do that they have just to click on the screen, that's a lot
quicker!! For example if the nursing staff have to do blood
exams on patients, the doctors would write the forms out. So
they have to wait for the forms, and then they would go and
take the blood. Now they do it all online, and there’s no forms,
no paper involved. A little label prints out, with the patient’s
details, they stick it on the blood sample, and away it goes,
that’s it. If you enter the ward and say to them, right, we’re
gonna take all that away, and you’re going back to the old
system, and you're gonna do it on paper forms, oh no, no; no,
no, don’'t do it; don’t do it. They thank me afterwards. So

186



although they complain that it was time consuming initially,
they don’t want to take it away either.” (CA/2)

Furthermore, the way people reacted to the adoption and implemerdhtios

system depended on the age and a person’s attitude to ICT in general.

When the implementation started many people did not use IT. Youtajer s
knew how to use a PC but older doctors and nurses were a bit maeamel
After some time, they started to recognize that it can teelgput their workload
since a lot of information is stored on TRAK: clinical lettéos nurses, patient

discharge letters for doctors, test results..

Doubts were initially raised on the wards about safeguardingnpgtiivacy when

using the EMR system.

In some departments, staff felt that the initial training was poor:

“We were greatly criticized for training, they felt training was,

was very poor.” (HP/1)

But the eHealth Department and the Strategy Board understoodniese and
came up with solutions, such as Implementation Staff and the r&8epar Users

on the wards.

Focusing on the current level of integration, information is stored on Trak

concerning:

» All patient administration functions;

* Allin-patient systems;

* Allin-patient attendances;

* All planned operations;
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* All emergency operations.

RIE receives referral letters sent by General Prangtis (GPs) for consultations,

which are sent electronically with attachments and notes.

Trak produces full discharge letters both for inpatients and outpatiEmey are
stored on Trak, printed out and sent to GPs. However, a pilot progst
launched in the A&E Department in October 2010 to send discharge letters to GPs

electronically.

8.4.3 The evaluation process

As mentioned in the methodology chapter, this section aims to offer-depth
understanding of the role of the system within the organization aedptore

how it affects people’s conditions at work.

We identified 4 macro-categories of impacts based on thetliteraeviewed
concerning the impacts of EMR (Bates et al., 2000; Protti, €t98I8; Pagliari et

al, 2008):

a. Impacts on the health care delivery process;

b. Impacts on people working within the organization;

c. Impacts on patients

d. Impacts on relationships with other stakeholders - institutional or not
As mentioned above, in addition to the documents analysed for this case study, we
also had the opportunity to scrutinize an evaluation report produced atctiud e
2010 for the Programme Board. We will describe people’s percegdirshand

then discuss the results contained in the report.
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Based on the interviews carried out, staff working on the wardsidjelns,
nurses, receptionists) had the most informed position for answerirggéséions

related to the evaluation.

The eHealth Director added some interesting information on theuatiad

process and how it was defined and scheduled.

“We do not have complex software that works as an evaluation
tool, but we have defined a set of indicators for monitoring a
system’s result. We have to provide some details on the project
approved by the programme Board each year, like the
guantitative benefits we are looking to deliver...so they can
assess if we have delivered these results...This is a way for
monitoring the system, how is it working, how the
implementation is running and to make adjustments and
changes, if and when required.

The first thing is to listen to what people who use the system 24
hours a day said.” (HD/1)

He also listed some results from an administrative and clinical point of view.

“We have a number of things that follow from the drivers.

The integration with PACS has really been one of the major
successes, we really had good results and clinicians were very
happy about it ...since we started to provide laboratory results,
final reports and images all together...

...they were saying that they need to...they need to have
information at their finger tips.

From the administrative point of view, we have electronic
referral receipts from the GPs...Before that, to find a referral,
the administrative staff had to go to the referral system, print
off the referral from TRAK, type the name, enter the details
into Trak to make them available. So it was a very time
consuming process. (HD/1)

The paragraph below discusses users’ opinions on the impacts delivered by the

EMR system, divided into 4 types of impacts.
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a. Impacts on the health care delivery process;

One of most highly acknowledged benefits resulting from the adoptidheof
EMR system within the hospital is related to the perception MRE speed
which helps to save time. The majority of clinicians we inteveig sustain that
the adoption of EMR reducesaiting timefor laboratory test results and enables
diagnostic images to be viewed in real time, saving time inxeeugion of daily
activities. The respondents also confirmed that the adoption of EMiRisiqas
relevant results in terms a@fccuracy, completeness, ease of understanding and
reliability of information As mentioned in the methodology chapter, all the
respondents were selected due to certain characteristics, swabriang in the

hospital at least since the adoption of EMR system.

At the time of data collection, they have some experience tisengystem and

started to recognise some adjustments compared to the starting phase.

“Compared to the initial phase, Trak is now used with more
functions, such as for example blood tests, X-rays, and so on.

At the start, it was only used for a few types of information and
later they started to use it for more functions.

It was helpful for some activities and it also helped to save
time...it is much easier working on the ward.” (HC/2)

According to the majority of clinicians interviewed Trak helped:

* Check results;
» Alert information about allergies;
* ldentify where patients are located in the ward,

* Send letters to GPs.

In particular, a clinician said:
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“It helped in ordering investigations, and in knowing which
patient is in the department, where he is and who he has been
referred to.

| think it “improved the patient flow”, in terms of how the
process happens when a patient comes to the front door and it
is much smoother and easier to manage with the Trak system.
After visiting a patient, | simply type into Trak what | have
written on a sheet for the GP and if | have to prescribe
something, | just prescribe it.” (HC/1)

Another clinician on the maternity General Medicine Department

emphasized the possibility gt results in real time

“The biggest impact now is that we can get information in real
time, and that was not something we ever had before. There
are a lot of improvement programmes that have been going on
since the initial adoption. Trak has allowed us to be able to
look at the patient pathways and measure them all the way
along... and measure the time people are waiting. And then
the other big opportunity offered by Trak is the information
sharing and integration of data among the different hospital
sites...we have so many hospitals within Lothian”. (HC/3)

However, one clinician in the General Medicine ward did not agree tha
saving time enhanced decision-making processes (especiallygabosig

level).

“I don’t think | saved time in visiting patients since | think it
depends on each case and it cannot be standardized. The
system can help in getting exams from laboratories and tests
available in real time and to have a clear and accessible
picture of previous patient attendance”. (HC/2)

Others even think that using the system is time consuming, #iegehave to

learn how to use a new system and have to work differently to heyvhave

always done.

A receptionist from the A&E ward, one of busiest in the hospital, also said:
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In this ward we admit more than 100 persons a day

and...I've been working here for 8 years ... | don’t think

the most relevant effect produced by the system is time
saving...| think the main benefit is the accuracy of

information.(R/4)

However, after discussing this result with the eHealth Grounicali advisor for
this ward, it emerged that this perception may be due to thehaicthe main
users had to dedicate more time during the initial phase of adoptiorhdy
would learn how to use the system over the years and then usettma sysre

quickly and more fluently, so it would then help them to save time.

The interviews with the nurses in the study sample pointed outhihadoption
of the system helped by producinwre legible notethat are easy to understand

without the need to deduce or decode clinicians’ handwriting.

Interestingly enough, we found that respondents acknowledged sighifica
improvements in their activities in terms of enhanced aliitplan admissions,
more accurate diagnosis and treatment and the reduction of errors in prescribi

tests and compiling repotts

Results in terms of the impacts oisk management are mainly linked to the
presence of alerfswhereas the interviewees refer to the reduction of errors
associated with the integration of information between differentdsvaand
throughout the hospital at all phases of patient workflow. Comprehensilieahe
information not only provides the healthcare provider with alerts, bat vaith
information for reducing different types of errors and avoiding urssecg, or

redundant, invasive clinical tests.

Furthermore, many interviewees were open about the importancesyfstieen for

producing positive effects in terms of the improvementredtment and service-
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related activities This has led to organizational changes that currently allow for
better planning of admissions, more accurate treatment and fewn@s in

prescribing tests and compiling reports.

On the other hand, the interviewees found that the adoption of the systaratha
affected or scarcely affected the definition of diagnosis. On@etlinicians in
the A&E ward was particularly clear about the use of theeaysfor the

formulation of clinical diagnosis:

“The system isn’t very helpful for diagnosis, since | have to
identify the problem and the way to solve it. However, the
system is very helpful for ordering investigations and other
types of exam....it helps a lot.

In some senses, we can say that it helps the diagnosis process
“indirectly”, since it lets us have easy access to a patient’s
history. In fact it also helps the sharing of info with GPs: we
type notes for GPs and we receive referrals from them.”
(HC/4)

This last comment is very interesting because it shows limatians are more
confident with the information they receive before they decide afinécal

diagnosis: they have safer and more reliable information thanks to Trak.

b. Impacts on people working within the organization

The interviewees in the different wards agree that the mbtestardg effects on
people working within the organization are“@dmmunication level”,expressed
as improvements in the interaction between clinicians and norséee same

ward and between different units and hospital sites.

The eHealth Director offered a very clear answer to this question:
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“Of course, the adoption of the system affected people working
within the hospital and their daily activities. When we started
the project, many people did not use IT. A doctor does not use
IT for his job...there is no reason to use a PC.

For junior staff, they know how to use a PC but older staff, like
doctors and nurses, were a bit more reluctant and we continue
to have that, even if we reduced their workload since a lot of
information is stored on TRAK....”"(HD/1)

Furthermore, both nurses and clinicians recognise that the adoption of the EMR
system helped provide all of the patient’s information on previous admissions and
this helped interactions and communication between members of staff, as is

discussed below.

“It has definitely improved relationships between clinicians
and nurses.... in the sense that we can all access the same
information without going around and asking for details, or
results and information in general terms.” (HN/3)

“We can also check and get all the information about previous
attendances, and about particular problems we need to be
aware of, such as if children are on the protection registry or if
they suffer chronic problems, such as diabetes or if they have
any allergies.” (HN/2)

There was general consensus that the adoption of the system dithaonte the

commitment of clinicians and nurses.

“The system did not affect clinicians’ and nurses’ commitment
as this is not related to the use of the system.”(HC/2)

Staff's involvement and level of commitment seems to be indepenaentthe
EMR system adoption. It may exist or it may not within an orgdioizabut it is

not related to the EMR adoption and use.
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c. Impacts on Patients

When asked about the impacts the system produced on patients, thgeneras
agreement that patients are not aware of the use of the systevaver, in one
ward alone, both clinicians and nurses agreed that patients know the $ysh
use and it led to them feeling safer and under control. This wasldternity
ward and the staff interviewed sustained that patients stayitigeir ward are

quite a bit younger than most people admitted to hospital.

“In Maternity, we are dealing with a generation, because
obviously it's young reproductive women that are having
babies, so you know, when | started midwifery, over 20 years
ago, the people | was looking after were the same age as
me...Whereas now, the people that are coming in to have
babies are 20 years younger than me. And theyre a
generation who have been brought up with computers. They
use computers at school, they work with computers in their job,
they might be IT people, they are involved with computers. So
they seem to expect care to be computerized. They don'’t
expect you to be sitting writing lots of sheets of paper. So |
think their acceptance of an electronic system is probably
much better than in the past.

So from that point of view, | think they are accepting it, and it
doesn’t matter.” (HC/3)

However many clinicians and nurses interviewed were concerned dimut t
possibility that patients’ confidential data can be revealed to someone whsea

it in uncorrected way for different reasons. In particular omec@n within the
Gastroenterology ward declared that he is especially wioabeut the fact that it

is possible to access patients’ data also from outside the hospital, when one works
at home. This can help to better schedule clinicians’ time lutezal to privacy
problems: a laptop can be stolen and external people can force tes @oc

confidential data.
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Due to the relevance of this theme, privacy issues related to EMR adoptibe will

further discussed below.

d. Impacts on relationships with other stakeholders

When asked about this dimension of impacts, 6 interviewees said that
relationships with other stakeholders may be hugely affected kgyttem, even
if this can only be seen in the long term. According to all viggrees, this may

be strongly influenced by the new situation in Scotland.

In February 2010, in fact,NHS Scotland signed a framework contrabt wit
Intersystem S.n.c for the supply of InterSystem’s TrakCarehoaaé information
system as the new national patient management systemdtarc The press
release said “the contract is a national framework in line &dotland’s eHealth
Strategy that will enable any Health Board access to s and associated

modules over the next four years”.

The new system will help to speed up and improve the effectiverigsstient
care in Scotland by ensuring patient information will only nedaktentered once
for it to be immediately accessible by authorised staff inrathee settings. The
TrakCare patient management system includes hospital and meaithl fegient
administration, order communications, results reporting and clinigglast tools.
A number of optional modules are available for accident and emergenpitahos
electronic prescribing and medicines administration, pharmacy gearent,
maternity, neonatal and Theatre. Five NHS Boards decided to gserdhe
system at the start (Ayrshire & Arran, Borders, GrampianatereGlasgow &
Clyde, and Lanarkshire) and take advantage of the national frakag@ement.

Together with NHS Lothian, these five Boards care for 70%hef $cottish
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population. The total value of the initial contract will be in escek £44M.
Additional Health Boards are already in discussion about how thseWwark

may benefit them.

The eHealth Director at RIE emphasized this concept and said:

“In Scotland, in a number of years, when the system will be
implemented at all other sites, the system will help to share the
same view as a few go live...I think that in terms of full EMR
we have to wait few years after the hospitals go together, but |
think that it can happen. Clinicians and patients will both be
winners from a system which will track patient journeys from
referral to discharge. It means clinicians will have easier and
quicker access to medical records and patients will benefit
from having more time with healthcare professionals.” (HD/1)

As mentioned above, we had the opportunity to access and analyze some
documents issued by the organization such as an evaluation report cordataing
related to the results delivered by the systems, produced atdlod 2010 for the

Program Board.

The eHealth Director pointed out some of the results produced:

“We did some examinations and we had a conservative
estimate of how much time it saves in the departments by
having details electronically and we found that they saved
hundreds of Mondays a year. We estimate that by stopping
printing all clinical discharge letters for GPs, we will be
printing 1 million less piece of papers a year. And then you
have to put each one of them in an envelope and send them to
GPs. This mean that there is potential for savings from an
administrative perspective and it can help make us more
efficient.” (HD/1)

According to the report, the adoption of the system improved the detifeare,
allowing clinicians access to results in real time. Furtheemibased on the data
contained in the report, the system removed the need for repesitedue to lost

reports.
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The use of the system improved the management of requestmotattaies and
also improved the compliance of requests. 5 years after the adoptithe of
system, it was also acknowledged as supporting the clinical infiorm@arovided
electronically to laboratories. An interesting fact is the @aiage of electronic
ordering of blood tests in July 2010: 99% of the total amount of blodd tes
performed within the A&E ward. 97% of blood tests were ordered elacally

by in-patients wards and 89% are ordered the same way by ootpediels. The
same results were true in Radiology for the ordering of X-rélge possibility to
send electronic GP referrals helped save more than 300 hoursgeh.
Communications with clinical wards occur 1 day earlier compavdaefore the
adoption. Electronic discharge letters also helped save timefomanications
with GPs, since letters are now received 3 days earlier than before EMikbadopt
This is a selection of the information contained within the evaluagport,
offering an idea of the indicators used for monitoring systerfiofmeance and the

results achieved in the past years.

8.5 Observations

We started by observing routine activities and one of the most in¢levant is
represented by patients’ reception and admission. We had the oppottunit
observe this peculiar event in two departments: the Gastrolemggrand the
A&E Department.

As we know the A&E Dept is one of the busiest department within gpitabs

and the observations we carried out demonstrated that it has tharel00
hundred admissions. Patient reception and admission is organized iry a ver
structured way: the patient presents himself at the receptiontrerd the

receptionist ask to the patient or to a person who is coming wittméxirii/this is
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the first admission. In the case the patient has been alrebdyted all the
information already stored in the EMR, otherwise they have tosasie basic
information.

The nurses carry out triage, which includes all the activity to estithatpatient’s
condition at the moment of his arrival to the A&E Department andhtinge, has
to identify the problem and give them a triage category. All itffitrmation is
typed on Trak and through the system it is possible also book anbtx

department and check all the relevant information.

Furthermore, during the day we spent in the Department some pemgeisited
and then they were discharged. In this case the receptionissaddbe patient’s
EMR file and send the discharge letter electronically to tRe I& another case
the patients were addressed to a different department ladtesisit and through
Trak was possible to book a bed in the department. Spending someitinme w
the department in particular in the reception area, offered the apjgrtio get an
unique point of view. The researcher feel fully plunged within the context and as a
much within the context and as a member of the staff itselfg$ims represent an
hot point within the department).

Furthermore we noticed that many objects took part in the protessEmr
system, clinical records, diaries, sheets of paper, post-it roteghe most

relevant appear to be the computer and the EMR system.

These objects contribute in some ways to the reception and admission process.

These objects contribute to the admission process and they “compeseds
relations that materialize in the patient/nurse interactios’a@irmed by Bruni,

2003).
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All these objects are closely connected and then all the infiommarte integrated
in the EMR system that represents the most relevant object.udoweese non-
human objects require human intervention, even if they guide the human

interaction and they involve other objects.

8.6 Conclusion

The results in this chapter are generally consistent with thavimur and
perspectives discussed in the chapter on the conceptual frameworls taghbi
study, the main driver for adoption came from the clinical staff not from the
business staff, and the preferred system was chosen from texatipbsystems

during a workshop with clinical staff.

According to Ash et al (2003), the adoption process must be marked by
“consensus” about the need for the adoption of the system and abouttéme sys
selected. As generally illustrated by interviewees, thecsefe and adoption
process was participatory. This process is important for therggon of
commitment about the adoption process as @vretveit et al. (2006joalso:
extensive software testing the vendor’s claims for basélinetionality and the
system’s adaptability to local needs is important before impl&tien. In fact,

user frustration with software problems can quickly mount and neskgsistance

to implementation.

In previous studies (Zukerman et al., 1998; Glouberman and Mintzberg, 2001,
Lium et al. 2008), introduction of EMRs has often been attributed to the
administrative part of hospital organization. However, one of the egteat
challenges to date is to try involving both administrative andceliparties so the
managerial part is preoccupied with budget, economy and accounting

(Glouberman and Mintzberg, 2001) and clinical staff are focused moredicah
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excellence. This is exactly what happened in this case shadly:parties were
involved and played a great role in the decision to adopt the sydiaioal staff
(clinicians and nurses) were also involved in the selection phase.

It emerged very clearly that the implementation process wasaged by the
Implementation group and overseen by a “Programme Board”. All the
interviewees agreed that the project leader, the eHealth t@irewas very
competent and considered the project was well planned and organizeds In thi
case, a well-functioning, IT-department in the hospital ftatdd the
implementation process and this was also similar to other sti@hestveit et al.,

2007, Berg, 2003), which argued that the decision about the system should be

participatory, but once made, implementation should be directed and driven.

As broadly discussed in this chapter, implementation took place in rmiectal
manner and all the stakeholders were involved in the implemen{atomess.
This led to the definition of specific roles during this phase andltbeation of
responsibilities. A crucial step was the identification of “Keger groups”
consisting of about 200 people based across the hospital, who were adyticul
interested in Trak and its strategic development. Another crateg for the
implementation process was the definition of “Super users” in eactl. Whese
are people (clinicians and nurses) capable of training other padyle.work on
the ward and are very motivated; they attend special trairongses and are
assessed themselves. This is consistent with the theory propo$etdand
Bergen (2004) that identified user-involvement as a being importanster fine
ownership of the systems that will actually match work proce#tsesnot enough
to include a few potential users in the project group and have thestiateghe
system specifications, discuss implementation plans and the acbigverh

organization change in a meeting.
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Social-technical approaches favour a central role of the usersgtiout the
development process, even if defining how to involve the users easpt(Faber,
2003 Hartswood et al, 2003). In fact, it often happens that users are only consulted
a few times in meetings whose setup mitigates any mgalvement of users or

any real openness of the designers (Markussen, 1994).

The interviewees in this case study clearly emphasized thglermentation
process happened in an incremental way; all the stakeholdersedvin the
process were able to learn from previous steps and the overall process was marked

by continuous adjustments (Berg, 1998).

Finally, focusing on the evaluation process, it emerged very cleatlyis case
study that a set of indicators was defined for monitoring inspactterms of
efficiency and savings and that the adoption of the system prodaatdnd

measurable benefits and impacts on hospital performance.

Furthermore, the use of qualitative interviews also helped shatl dig the
impacts on the people working at the organization, on patients and on
relationships with other stakeholders (Kaplan, 2001).

Based on the social interactionist approach to evaluating medicainatics
applications, this study considers users to be active participanihat occurs
because they may modify information systems during their design,
implementation and use.

The adoption of the system produced visible goals defined at ttad phase and
over the past 5 years and this helps to show the efficiendyedystem and its
effectiveness for staff. Furthermore, continuous adjustments byeltealth
Department were based on the results of routine reviews anchgseetith key

users from the departments. In conclusion, the case study found rivay st
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commitment and appreciable results in the long term to be the main
characteristics.

These results are due to the strong commitment of all the s®iged in the
adoption, implementation and evaluation process, who were invited to take pa
the introduction of the system from the initial phase and were regfjud
understand why change was necessary, so that the concept of envisioning
immediate gain as argued by Berg (1998) then becomes important.

As we were told during the interviews, clinicians generatlyepted changes once
they saw that the change facilitated their workload and/prawed the quality of
their work. This point also illustrates the importance of not fincusolely on the
ability of the EMR system to support individual users conductingjesitasks, but

of emphasizing the potential effects of the EMR system on clinical workflow.

The next chapter will discuss some ethical and privacy isslated to EMR

adoption recurring at both study sites.
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CHAPTER 9

CASE STUDY IMPLICATIONS:

A discussion of EMR systems and ethical issues

In the case study analyses, a major concern, which was expedsseth study
sites, was the issue of the potential ethical challengesinotitine use of EMR
systems. This chapter addresses this issue as a discussenimiptications of
key research findings, which in itself, may be a major obstarieshe

implementation of EMR systems.

The purpose of this chapter is to identify and critically explenethical issues
that may arise from the adoption of information and communication tesgnol
systems in health care organizations. The chapter will dishaessthical issues
arising from the adoption of EMR, underlining several constraintsecoimg
ethics in terms of autonomy, privacy, and confidentiality. Final thapter
analyses some possible solutions to deal with this kind of problem in torde

reduce the negative effects of EMR use on ethics sphere.

9.1 Introduction

For some time years the role of ethics in public health mdiesdeen broadly
investigated and discussions around these themes have beenemh@ates the
adoption of ICT in health care sector. However, the issue about protexdt

patient privacy isn't a matter of modern times, in fact phgsgidating back
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centuries “have abided the oath of Hippocrates that oblige theme the
silence thereon, counting such things to be as sacred as séBrétgEr, 1987).
Furthermore, during the years, revolutionary changes in health gaeizations
have driven the concept of privacy from the mere relationship betweditah
professionals and their patients to a wider organizational andoirganizational
context, as a result of a health care service provision prdwgssvolves several

different systems.

To analyze the ethical issues related to the adoption of ENHRniécessary to
evaluate the innovation process that has evolved the health caoe. dac
particular, the need to improve quality, efficiency and effectiveness iretivery
of health services has driven many organizations to invest in diGptian, even
if this sector is developing to ICT much more slowly than othetosg for

example the financial sector (Borgonovi, 2001).

9.2 Electronic Medical Records and ethical issues: insighteom the two case

study analyzed

As discussed above, the adoption of ICTs in the health care sextprina
particular, the adoption of integrated clinical systems, sudBMR, are said to
produce several benefits both concerning the organization adopting thetimetha
final users of health care services, such us patients. Hovedlvire e-health
benefits “have to be traded off with the privacy consequencesti{@sch,1997),
for example EMR by facilitating the access to patient infoionareduces
clinicians time in defining the diagnosis and reduces also theng/ditne for
patients, but this may imply a reduction of their privacy and gieaf disclosure

of personal information.
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In particular, according to Kluge (2001), EMR can be considered, @iexit
analogue” since it does not represent just a technical instruiorenollecting,
storing and managing clinical information, but it is characteritgd an
“ontological status that renders it independent and such as atreificd the
patient” . For this reason the same author argues that EMR shotddited by
the same ethical principles as the treatment of patients#tess”(Kluge, 2001).
Furthermore, it must also be noted that “patients are becomingasicgly
anxious about the privacy of their medical records”(Harris-Equif896), since
they are scared about the possibility that their confidential aisdme data could
be “shared with insurance companies, governments, researchers, phéoakce
companies” (Mandl, Szolovits and Kohane, 2001) and that current laws do not

forbidden these data exchanges

For these reasons, some authors argue that the personal eleuediual record

has to be controlled by the patients themselves (Mandl et al, 20@m)if this

meant that medical professionals could not access relevant infmmnatfulfil

their claimed responsibilities. So, we can argue that the etppaoach to EMR

has to be based ddeontological ethics’, which stresses the autonomy of patient
and the respect of their wishes, but also onuifitarianism approach that aims

at achieving the “maximum profit for the greatest number” (Ben{He996), for
example through the exchange of information and data among different
organizations, by adopting common standards, guidelines and other methods to

secure information exchange.

Indeed, the use of EMR to collect, store and manage patiafdsmation has
increased the possibility of a more complete picture of patipnddlems and to

aggregate data from different databases. However this if hasagsed the
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problems concerning potential hackers attack of electronic dasalzase its

impact on the patients’ privacy.

According to the National Research Council (1997) the concerns tigouse of
EMR in health services and how it can threated privacy of pati@@$ased on 2

concepts:

1) each persornas the right to controhis own data and all the processes

concerning its diffusion and use,;

2) information concerning patient confidential data can be revealed to
someone who can use it in incorrect way for different reasons, suoh a

economic and social interests.

In fact the use of EMR in heath care practices could affeenpatghts in several
ways. According to Anderson et al. (2007) it could affect or attesameway
patientprivacy, meaning the right that each patient has to protect its ovan dat
confidentiality,referring to the duty that each professional has to his clients
this case the health professionals toward the patient, andealsoty concerning

the mechanisms that protect information exchanges within and dretwe
organizations.

In particular confidentialityrepresents a duty for doctors who have to respect
patients’ privacy. In fact “patients have a right to expect itifarmation about
them will be held in confidence by their doctors” (General Mdd@auncil,
2003) and this means that health professionals are responsible for the
confidentiality and security of their patients’ information. Indabd could

become very difficult and challenging when EMR is used to coded deliver
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information about patients since branches could sometimes occur difiertent
causes, such as human error or lack of security in computer systems.

Based on the analysis carried out in two case study seitticigded in this thesis,

it is possible to classify the matters about privacy highl@ybteusers in working

with EMR systems into 3 macro-categories: i) Apprehension abappropriate
delivery of informationthat can be due to unauthorized users who access data and
uses them with purposes that conflict with organizational policyoon £xternal
people who force the access to the databasdSpngerns about the information
exchange between health care organizations and other institusaolk, primary

care organizations, governamental organizations pharmaceutical irgjustyie

Concerns about the possibilities of losing confidentiality data.

Indeed, both clinicians and nurses interviewed were concerned about the
possibility that patients’ confidential data can be revealed to someone wheeca

it in uncorrected way for different reasons and about the factttisapossible to
access patients’ data also from outside the hospital, when one atohane.
Some attempts to solve these concerns about privacy, confideraradityecurity
issues related to EMR use within healthcare organizations,bdesreput in place

both in Italy and in Scotland.

In Italy, it has not yet defined a specific regulation about EVMR the rules of the
Code of Privacy (Law 196/2003), which governs the management and
organization of medical records in general, without distinguishing @ptire
specific for electronic ones, are applied to date. However on&artiparticular,

the article 92 of the Code, can be applied to manage EMRs systeypssue.

This provides general principles for which also the electroredical record,

although not explicitly mentioned, must ensure comprehensiveness of the data and
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ensure separation of data relating to individual patients from athtx. In
addition, the access to EMR data is permitted to specified peopteuader
certain conditions. Furthermore, according to the Code, a systeheabfoaic
authentication and authorization for the identification of persons apéabtd
access the data contained in the PCs have to be adopted. Secondlyedb prot
personal data against the risk of intrusion and computer virusesjanidatory to
install firewall, antivirus, and to update regularly such séguools. Thirdly, it
must be adopted procedures for keeping copies of data securityearedtibration
of the same. However, these are only some “minimum safety requirements” which
must be considered in using the computers containg the patientsahredord,

but not enough to assure privacy, confidentiality and security of patient data.

In Scotland, all NHS health records are considered as public recodds the
Public Records (Scotland) Act, and they must comply with legdlpsofessional
obligations such as the Data Protection Act 1998 and the NHS Scotland
Confidentiality Code of Practice, which provides guidance to NHRl@raees on
the necessary safeguards to maintain patient confidentialityhefonore in
Scotland the eHealth programme supports healthcare delivery prbgess
promoting the safe, effective and appropriate use of information in $éé8and
by ensuring that the information governance safeguards areiriiailelectronic
solutions from the beginning.

However as stated above, based on the case study analyzed anddalsates at
national and international levepnfidentiality and privacsgtill remain one of the

most relevant concerns related to the use of EMR systems.
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9.3 Access to record in Healthcare: ways to improve privacy protection.

According to the President of the Internet Healthcare Coalition, W&ok, to
ensure that Internet use will improve the effectiveness oftilezdre it is
“imperative that access and quality to health Information on tleenlet’ (Mack,

2002) proceed together. This concept can be explained through the equation
“Access+ Quality= Equity” (Mack, 2002)In order to apply this emqmtseveral
efforts are required to develop codes and principles to improve ethical approach in
using information systems to manage health information and to impheve t

quality of services delivered.

As emerged from the case studies carried out and also basedearches
conducted by other scholars and also research centres involved &s stbdut
the relationship between the use of information systems to suppoitaktli
information data, in particular EMR systems, ethical issuegsept one of most

relevant dilemma related to the use of ICT within health care sector.

Indeed many studies have also have tried to suggest some solutionisiainges

that, through the coordination among them, can improve, safely, the overall
quality of services provided to patients. Some of these suggestionslenc
(DRegulations; (ii)Standard and guidelines; (iii) Code of Condyoty;,Codes of

Ethics; (v)Technical solutions.

First of all, regulations“should enforceable and have the force of government
behind them” (Layman, 2003). An example is represented by lHealth
Insurance Portability and Accountability Acf 1996 that proposes a set of
standards to regulate, the electronic interchange of health informand to

protect the confidentiality and security of electronic healtbrmation that are
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not specific to particular technology” (Wimalasiri, Ray and 36, 2005).
However, the main weakness of regulations is represented byithiéation to
some specific geographic area and to specific jurisdictionsgél2001), while
information systems in health care are enlarging applicatitinaadest areas. For
this reason the “limited jurisdiction of regulation makes it inspcal to oversee a

global phenomenon” (Layman, 2003).

A second type of solution is represented by the adoptionStdntlards and
Guideline&. Standards are defined by authorities with specific resporigbilor,
sometimes, are established by consensus, while guidelines anemrendations
for doing or not something. Both are considered as “voluntary effortotadpr
consistent and responsible services” (Layman, 2003). However, accdoding
some scholars and practitioners, standards must be considered aera ge
approach to confidentiality and patient security, and today sewgvab tof
standards that organizations could adopt. These include the standabdishexi

by the International Electrotechnical Commission, the so calle@ ‘61508” or
the “Directive 95/46/EC on the Protection of Individuals with regards to
processing of Personal Data and on the Free Movement of such\Widdaf{,
1999) exist. Another example of standards is Health Level 7 (HLT)isha
“voluntary consensus standard for electronic data exchange in heakh c
environment” (www.HL7.org) that allows information sharing among difier
systems, such as between EMR and laboratory systems. Jindsénes can be
considered similar to standards, but their effectiveness dependllgrbg people

adopting them and how they use them.

For these reasons many practitioners and experts sustainaifeatemprehensive

and wider applicable solution than regulation, standards and guidelines ar
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needed. Many organizations for example, started to introchar®our codé also
called “code of conducts” based on some principles such us the obligapon
information about the author, the date of the last modification lioical
documents, and to identify the specific source of data. The Health ddethe
Foundation’s Code of Conduct (HONcode) (Boyer et al., 1998) and “Towards
European Accreditation and Certification of Telematics in He@Rigby, 2001)

are two examples of honour codes. However this third solution cannot be
considered as the best onestiveprivacy and confidentiality concerns about the
use of EMR in health care since these codes are limited tte Singanizations

and cannot be considered applicable to all the other organizations.

Another type of solution that has been developed is representbd lyodes of
Ethics”, which are “principles designed for developing ethical healtbrimtion

and resources on the Internet’(Mack, 2002). Some examples of codes of ethics are
represented by theeHealth Code of Ethigsprepared by The Internet Healthcare
Cohalition, and “The Ethical Principles for offering Internet He&ervices to
Consumers” by Hi ethics organization. The internet HealthcarelitiGoa
promoted the development of “The eHealth Code of Ethics” in 2000. This code of
ethics aims at improving security in using ICT in health ezt to protect patient
privacy assuring the benefits that derives from the use d® Eitem in clinical
practices. According to the vision statement of the codeto€&tThe goal ...is

to ensure that people worldwide can confidently and with full understanding of
known risks realise the potential of the internet in managing theirtmatth and

the health of those in their car@ihternet Health care Coalition , 2000n
particular theeHealth Code of Ethics established an ethical framework basgd on

principles.
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Table 9.1 The eHealth Code of Ethics: principles

Candour

The information about products and servi

res

concerning health care must be disclosed on| the
Internet by the organizations providing these

services;

Honesty

The services and the information provided

through the use of ICT and Internet must
truthful;

be

Quality

The information provided by ICT must be always
accurate, precise, up-to date and in a high level

layout;

Informed Consent

Each patient has the right to define who can have
access to his own personal, confidential and

sensitive data;

Privacy

The information systems in health care sector
must respect the privacy of patient whose datalhas
been collected, stored and managed through ICT ;

Professionalism in online health care

The health professionals must respect ethical

obligations to patients and that research and
diffusion must be conducted according to rigor
rules;

data
DUS

Responsible partnering

The health care organizations in selecting their

partners must be accurate and must
responsibility;

use

Accountability

The information systems used for health ¢
purposes must offer the possibility to final us
to give feedback.

are
ers

The e-Health code of Ethics, can be considered as one of therelmsint

initiatives concerning ethical issues arising from the adoptiomfoirmation

systems, and in particular EMR, to support health care, for seeasains: firstly

it is based on rules that come from ethical considerations and'tdagspt just a

legal perspective. Secondly it developed a broadest approach thaticale all

the type of stakeholders involved in the health care processes, both rande

users. Thirdly, it has been promoted and implemented by one of dsé m

influential non-profit coalition, the Internet Healthcare Coalitiemsuring a great

international extension. Lastly, the definition of the code has beend loaisan
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open participation process, and the feedbacks of different stakehloéerdeen

included in the final version.

Furthermore, one must notice that to reduce security and privacyresnce
technical solutiongnust also be adopted, such as the implementation of the same
systems used by banking industry which allow access to persomalinésc
without security problems. The real challenge lies in persuadmg@roviders in
investing funds and times in securing these systems. A greatdrelpome from

the adoption of institutional policies such as regulations standadisale of

ethics.

However, even if several interventions have been developed, appigedasiy it
has been founded not effective. For these reasons more comprehensivassolut
are needed to address the ethical issues concerning “ICT adopticaitin deee
systems and in particular in clinical area, since the uséhanble of information
systems is rapidly extending” (Kluge, 2007). It could be defined thicad
approach that takes into consideration all the different solutioas/@rttions
discussed above in order to develop a model that could be applied terdiffe

context at national and international level. This model will:

take into consideration the regulations and laws specific of each

jurisdiction;

e adopt the relevant standard and guidelines defined by severaltioss
concerning ethical issues arising from ICT adoption and use;

» apply the main principles stated by honor codes and code of ethics;

« persuade the providers to develop common technical solutions applicable

at global level.

214



9.4 Conclusion

This chapter presented the main ethical issues arising fnemadoption of
information system in the health care sector, offering somghitsscoming from
the two case studies carried out. In particular, the chaptarsdsd the ethical
concerns related to the adoption of electronic medical records, wigiatlirgical
integrated systems, that can be considered as “patient analagdefor this
reason should be “guided by the same ethical principle as thinémet of
patients themselves” (Kluge 2001), focusing on different levéirefts to patient
privacy. It appears clear that there is awareness aborglévance of privacy and
confidentiality issues related to the adoption and use of EMR sysbath based
on the findings arising from the case studies and also from dettatasonal and
international level. For these reasons, even if this is not the éb¢hs thesis, we
decided to present and discuss in this chapter this topic. Some @asdiilons
that have been adopted to deal with these problems, have been illushated
However this big issue is not yet resolved, and enduring solutionsakeatrito
consideration all of the previous issues, to develop a more effegireaeh to

ethical issues for all the situations are needed.

The final chapter will elaborate upon the main findings of thisshagyhlighting
the main contributions of the thesis but also the limitations ostindy and how

they have been addressed.
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CHAPTER 10

DISCUSSION AND CONCLUSION

This Ph.D project started with a broad analysis to investigatkey issues in the
development of Information and Communication Technology (ICT) in thighhea
care sector, with the intention of making an in depth study of feetefof the
adoption of EMRs on the organizations adopting them. The thesis studied the
enactment of ICT policy at two study settings that have adopéedame EMR
system produced by the same supplier. This chapter begidsalwng together

the findings from this research, stating how they relate taithe of the research
and what they have contributed to the purpose of the study as ekkntifi
chapter 5. Then it considers the ensuing policy and managerial ingigat
concerning promotion of ehealth, especially related to the adoption,
implementation and evaluation of EMR systems. In this way, thestheskes a
theoretical and methodological contribution by way of comparativeniatienal
research into the development of e-health and the use of ICT metit care
sector. By focusing on EMR systems, it offers practitionats @olicy makers a
better basis for the analysis of ICT usage and its impacts ath lvare service

delivery.

10.1 Introduction

Information and Communication Technology (ICT) has made a considerabl

contribution to the modernization of public administration at all levelswever,
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the effective adoption of IT has changed over the years as teghraes evolved
and its incidence among organizations has grown. Over the years, fttsodif
and prevalence of IT has grown in order to adjust to technologicdopavents,

the evolving needs of organizations and the managerial tools implemented.

Information and Communication Technology (ICT) have improved effogieand
guality in many sectors of the economy (Hendrick 1994; Heeks,1999). However,
there is a distinct need for ICT and information system enhasrdem the
delivery of health care. Healthcare organizations have found thatitheot have
adequate systems to deliver strategic change (Westbrook, 2009). &m rem
competitive, public health care organizations are looking to information
technology for help: building an electronic health information infuastire will
channel an immense amount of effort and resources. Government intanvesdi
been called on in order to speed up the Health Information Techndidgy (
adoption process, based on the widespread belief that its adoptionusiodiffis

too slow for the benefit of society. In practice, although s@aeinistrative
information systems are already in place in the healtlsst®r, such as those for
billing, scheduling, and inventory management, there is scant adoption of
extensive clinical information systems. However many counteesgnize the
need to make advances in healthcare ICT.

“Modern healthcare is in transformation with the introduction of nesdioal
technologies, evidence-based medicine...and new financial model&ke($#,
2007) and healthcare systems are becoming increasingly dependéht lon
particular the EMR “is predicted to change and improve health ¢idegfley and
Ozcan, 2007). Many studies have demonstrated that there are gmterdlal
benefits deriving from EMR adoption (Caccia 2008; Hillestad et2a8D5)

concerningefficiency gainsimproved patient safetyclinical governanceand
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patient empowermentThese effects are especially important in a “unified
Europe”, since EMR systems should promote integration and data shaong a
different health care organizations in different EU countries.

The term eHealth only came into use in the year 2000, but has sicoede
widely prevalent (Pagliari et al. 2005). Oh et al. noted that tira eHealth
“encompasses a set of disparate concepts, including health, technatogy, a
commerce”. They went on to observe that “eHealth, as used in thas@ates,
usually referred explicitly to health care as a processerdhan to health as an
outcome” (Oh, et al. 2005). It is important to note that there is ncensas on
the meaning of eHealth among academics, policy-makers, proviaeds
consumers. “The majority (..definitions) emphasize the communicatnaions

of eHealth and specify the use of networked digital technologies, nisintze
Internet, thus differentiating eHealth from the field of medicdbrmatics”

(Pagliari et al. 2005).

This study is framed within the e-Health stream of reseanchhas focused on
Electronic Medical Record (EMR) systems in particular. Théndien of e-
health embraced in this project ise-health is an emerging field of medical
informatics, referring to the organization and delivery of health sessiand
information using the Internet and related technologies. In a broader sense, the
term characterizes not only a technical development, but also a newfway
working, an attitude, and a commitment for networked, global thinking, to
improve health care locally, regionally, and worldwide by using information and

communication technology”(Pagliari et al, 2005).
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In this context, Electronic Medical Records are informationesystthat manage
both the “distribution and processing of information” (Leerum and Fax2@a4)
that are necessary for the patient care delivery process.

This comparative study have analysed how EMR systems are adypdeferent
healthcare organizations and their impacts, focusing on:

* Antecedents of the EMR project;

* Implementation processes used;

e Impacts produced.

Diffusion theory with the lens of the social-technical approach peovithe
theoretical framework for the analysis. The two case study tatsgielected for
analysis are Aosta Regional Hospital run by Aosta Local Riealthority, Italy,

and the Royal Infirmary of Edinburgh in Scotland.

After a having provided an overview of the key issues arising okieakh policy
development through a comparative analysis of the UK and Itady thbsis
provides an insight into how EMR systems are adopted, implemented and
evaluated within acute care organizations. the study A multiededpproach to
data collection in the two case study sites was employed. etategies were
used for data collection: documentary analysis (such as “hospitd| eeports

and documents related to the adoption and implementation phase) in order to
identify the reasons for the adoption of the EMR system and &s irgerviews

and observations. The interview process aimed to answer the heqaastion by
exploring the subjective accounts of people working at the hospitalsiding
clinicians, nurses, General Directorate, Medical Directoratel the CIO).

Observations of interactions were also carried out in the field sites.

219



After providing an overview of the key issues in ehealth policy dgveént by
means of a comparative analysis between UK and ltaly (chaptéhi$)work
provides an insight into how EMR systems are adopted, implemented and
evaluated at acute care hospitals (chapters 7 and 8). In thisheahesis offers

an improved basis for the analysis of ICT usage and its impadteaith care
service delivery for practitioners and policy makers involved inhisaith care
sector. It does, so, by means of systematic, comparative indeadaesearch into

the development of ehealth and the use of ICT in the health caoe, seaking a
theoretical and methodological contribution, and focusing on EMR systems

particular.

These findings have already been discussed in depth in chaptersu648jsb
chapter draws them together in a concise form and discussehépuetate to

the study’s research objectives and aims, as identified in chapter 5.

10.2 The research objectives and research findings: an overview (a synthesis)

The main purposes of the study were:

1. to identify the key issues in the development and implementation of
ehealth;

2. to evaluatehow the adoption of EMRs influences health care service
provision in hospitals, analysing how these systems affect the
organization and the operations of its main users and stakeholders.

This purpose is led by two types of motivasademicandsocial

» the primary reason is to fill a gap in literature in termssgtematic

comparative international research into the evaluation of the imp&¢T,
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and EMRs in particular, by making a theoretical and methodologica
contribution;

« the study also aims to contribute to the development of advice for public
decision makers by offering a better basis for the anabydi usage and
its impacts on service delivery for practitioners and policy emak
involved in the health care sector.

Accordingly, the project seeks to address the following research questions:

0 RQ1: What are the key issues in the implementation of e-health?
0 RQ2: How are EMR systems adopted by different health care

organizations and what are their main impacts?

1. What are the key issues in the implementation of e-health?
Healthcare systems in the EU are expected to face subbtamiilenges in the
future. New methods developed for early diagnosis and treatments atid t
surge in spending, but some medical progress may well cut ndbis long term.
Investment in technologies for prevention and health care is aadolp the
population stay healthier for longer. The effective management lofidigy is

therefore a major determinant of future spending.

As discussed in chapter 6, the European eHealth industry is cuestithated to
be worth €20 billion. The market for ICT designed to support better he@thca
delivery is still at an early stages and the availabdftyelevant ICT solutions is

still relatively poor. The reasons include:

* low awareness of user needs and insufficient sharing of experiences;
» lack of standards and interoperability;

* high development costs for solutions;
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» challenges in performing the evaluation of EMRs.
ICT can play an important role in dealing with the challengeunlbing expected
increase in public expenditure, and improving the cost-effectivenepatient

care via the introduction of eHealth, for example.

The significance of the ICT phenomena can be seen from the nautlif
documents and reports emerging within the EU. The 2004 eHealth atdion
was the first document adopted by the EU relating to eHealth. ddasment
covers several topics, from electronic prescriptions and efecthealth records,

to the use of new systems and services to reduce waitingnidteeduce medical
errors. The EU adopted i2010 the following year: a strategieeineork that aims

to coordinate the actions of Member States to facilitate tigitavergence and
meet the challenges of the information society and so alsdteHE&2008, the
European Union focused on defining the basic concepts of eHealth, such as
electronic health records and interoperability, and set out theligesidor the
development and deployment of interoperable electronic health records t
safeguard the basic rights of patient privacy and data protedtoan."digital
agenda", which deals with the development of ICT in Europe, was introduced i
2010 to continue the 2010 initiative. As this concerns eHealth in plartjdt

plans to carry out pilot projects to provigecureonline access to personal health
records by 2015 to European citizens, and proposes recommendations t@ define
common minimum set of patient data to ensure the interoperabilityedical

records accessed or exchanged electronically between Member Stabd2by

It is important to look at the policies implemented by the Europeaonso far
because they shed light on the EU guidelines for the developmehtealth. It

would seem that the current priorities of the European Uniomgesoperability
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and the security of the clinical data of European citizens. Toackhés, the first
step is to achieve interoperability among the different counamesunderstand

which eHealth programmes and strategies have been adopted by them.

Based on our analysis of policy documents marking the development tf heal
programmes in the different contexts considered in this studyclsgeer 6), we
drafted different approaches to eHealth policy development by cangjdée
different bodies in charge of editing and publishing the policy acésspand
strategies, the stakeholders involved in the definition and developnudspr
(policy makers, clinical professionals, external consultants).th@f several
eHealth policies examined, the Scottish experience suggestsolfeioration
and cooperatiorbetween policy makers and practitioners leads to bettergeasult

the development and implementation of eHealth plans.

Furthermore, the Scottish Executive Health Department recadyrarly in the
process that people, not the technologies, are the key issue for
implementation” This is also in line with the results found in the Scottish case
study: the extensive involvement of users in the selection ofytttens enhanced
their commitmentto its implementation and also boosted a positive attitude
towards the day to day use of the system, increasing theilirtriistpotential as
system users. Conversely, in the Italian case study, the lackeofinvolvement
due to the “top down approach” and administrative and managerial psdhte
overtook the professional voices in the hospital, led to the widespreapienc
among staff that the system had beeposedupon them.

The success of the Scottish implementation of EMR suggest thatatland
nursing staff should be actively engaged at all stages, bo#tianhal level for the

definition of eHealth policies and programmes and at organizatevel| namely
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the need for user involvement during the selection and adoption of HIT at
healthcare organizations.

The table below summarizes the approaches identified in theediffeontexts
analyzed. This analysis shows that Government sometimes plegyg @le in
defining policies (see paragraph 6.6) and sometimes has a moreapcagm
approach (see 6.7) led by strong communication between clinicakgimials

and policy makers.

Table 10.1 Approaches to eHealth policy development

EUROPEAN UNION
Integrated and collaborative approach

UK ITALY
« Transformational Approach | Multilevel Approach :
| i :
SCOTLAND VALLE D’AOSTA .
i 1

i
i
i
1

Pragmatic Approach : Functional Approach
l
i
I

Apart from the above different approaches, this study identifieérakekey
characteristics concerning the eHealth policy development probessate
evident in all the settings analyzed. Three characteristiparticular emerged as
being of particular importance:
- the eHealth policy process is strictly related to the context in whish it i
defined and developed;
- there are different levels for the definition of eHealth policies: local,leve
national level and global level;
- all governments have different starting points, resources and goals at

different levels;
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Based on these common characteristics and on the different apsraiaméied
and largely discussed in chapter 6, this study also uncovered somestintg
evidence that can be considered “lessons learned” that are fosedelveloping

further ehealth policies.

The policy development process has to put several elements together with a

multifaceted approach. It should

1) Ensure cooperation between professionals and policy maHds is
consistent with other studies, for instance Pagliari (2005) who found tha
failure to engage end-users in the process of developingysems is a
classic mistake in design projects. Involving potential usereardéesign
of systems can help programmers to better address stakeheddis; test
systems for their usability and functionality so as to avoid pothntia
expensive post-roll-out operations, and engender a sense of ownership
which can facilitate implementation (Preece et al. 2002.).

2) Clearly define goals and priorities at local/regional, national and
supranational level In this study, delivering better care through the
adoption of Information Technology, and EMR systems in particular, was
revealed to be a priority in four out of the five settings analy¢®de
chapter 6).

3) Ensure communication and integration between related programmes,
avoiding fault replication “The policy development and implementation
at a national level is often done with little or no reference #b peactice
or lessons learned in other countries, despite the many overlappires
inherent in the development of national eHealth strategies”C¢vicell

2004, 36, p.33).
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4) Ensure continuous interaction with contingent circumstanoesking up
the situation in which the policy must be developed in terms of previous
policy and actions delivered and in terms of citizens’ needs.

5) Open up the policy process to feedback from objective obsetwearistain

valuable comments and suggestions by qualified people.

2. How are EMR systems adopted by different health care organizations and

what are their main impacts?

Electronic medical records (EMRs) have the potential to wamshealthcare
delivery by increasing efficiency and productivity, enhancihg tuality of
service and enabling patients to engage more in their caten{btal et al. 1993).
In many sectors of the economy, the effects of technological innavati the
performance of an organization have been proven (Hitt et al. 1996), whieesa
is still the need for extensive evidence of the actual impacssi@f innovation,

including the implementation of EMR systems, in the healthcare sector.

In literature, the studies that have focused on this eithexepraesults from
isolated projects or discuss single types of impacts. Intipgadealth care
providers are urging for proof with regard to the effects of EMR order to
commit to such innovations. Furthermore, they need adequate tools to monitor
and assess the nature and direction of their impacts on performataaly for

use once EMRs are a routine part of hospital processes, but throubbout
implementation phases in order to assess potential gaps and agpigwem

implementation.
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However, as previous chapters have shown, in a complex and spectéztco

the healthcare sector: the selection, adoption, implementation andatewval
process cannot be conducted in a separate way, as many studigdatidsing

on the last phase (Ammenwerth et al. 2003; Himelstein et al 2005)e@antly,

it was necessary to go beyond a list of the impacts onesfligiand effectiveness
that technological innovations may produce and identify those most apgltcabl
the healthcare industry in order to assess how EMR systemsbaotatto
healthcare performance.

It was necessary to analyze the overall process of EMBdunttion within the
organization by analyzing the key stages: selection, adoption, iraptation and
evaluation (adapted from Rogers, 1995). In this study, the social-tachnic
approach has been used as a lens to investigate the overall mfoicéssiucing
and propagating EMR systems, taking into consideration that the awvay
technology is adopted, implemented and evaluated is affected ebyisirs’
objectives, preferences and communication patterns (Kaplan, 1997). Accarding
this approach, the systems adopted, the main users and followers and the
organizations in which the innovations are adopted, interact with one anather
each of these elements process should be regarded as dynaeridhrah static
variables during the innovation.

In relation to the evaluation process, many authors (Mahmood et al Hi®@33

al. 1996; Devaray et al. 2002; Dameri et al. 2005) have shown that a purely
economic evaluation is not appropriate in an environment like healthcare,its

fails to take more “social” effects into account.

Furthermore, impacts on different healthcare organizations shouturpaced as
well as how EMRs generally affect the performance of anntmgtion in terms of

speed and extent, whilst recognizing that different contexts adiidual
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organizational strategies could mitigate or enhance some of the expectetsimpa

a) The selection and adoption Phase.

The two hospitals involved in this study had a different approach to the
introduction of the EMR system, but both went from the co-existensewaral
clinical and administrative systems to a single EMR sys¢sem if RIE had more
expertise in this field. In particular, Valle d’Aosta Hospitah regional hospital,

the only one in the regional area whereas the Royal InfirmfaBdinburgh is an
acute care teaching hospital.

The first set of implications regard the origins of the EM&jqut and the related

process of selection and adoption of the system. At Aosta Rég¢lospital,the
decision was been taken by the General Diredbthe Hospital who was in
charge at the time of adoption; according to clinicians, nasdother members

of staff, the decision process was not participative at thigest®doreover
clinicians and nurses were only notified about the deciaiter the selection
processwhen a steering group was defined that included four departmensg The
departments were selected by the General Directorate, ievesveral Head
Clinicians indicated their availability to be used as pilot department.

At RIE, the second hospital analyzed, thain driver for adoption came from the
clinical staff not the business staff, and the preferred system was chosen from two
potential systems during a workshop attended by clinical staff. Toadease is
consistent with some studies (including Ash et al. 2003) that arthatdthe
adoption process must be characterized by “consensus” on the need for the

introduction of the system and on the system selected.
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The selection and adoption process in Valle D’Aosta was charatidyy a top
down approach; without promoting personnel participation in the process from
the selection phase (QDvretveit et al 2007).

In contrast, RIE adopted adttom up approach’during the selection and
adoption phase, listing the needs of end users, involving them early on,
thoroughly and systematically (Suchman, 1978; Lipscombe, 1989). A
participatory processn selecting the EMR system represents a distinctive way t
generate and improve commitment to the project within the organization.
Conversely, if this process is imposed it can generate userafrostand can
impact on the implementation process and on the overall use of dteensyAt
Aosta Hospital, people started to use the system without anyfd&hy it was
being adopted and this produced a lack of commitment to the projectp&opie
involved in the steering group and selected by the strategrd baae informed,
while all the other users or their main representatives weasvane of the
adoption of the system and its selection.

Based on evidence relating to ehealth policy development in the egmri®
where the hospitals are located, we drafted some tentative donstuthe
systems are related to the general ehealth policy and to the approaches put i
place for the definition of ehealth programmes.

In Valle D’Aosta, the policy development process was markedhbylack of
involvement of professionals for the definition of ehealth plans, compared t
Scotland, whereas external consultants with technical skills gplagemportant
role. The overall policy development process seemed to be led hytohal
approach to the introduction and development of the ehealth strategyplithesp
aimed essentially to guide the purchase and technical developmdiné¢ oT

system. The documents analyzed, in fact, concern health care aridsso@sa in
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general and the adoption of technologies is mentioned as a tecmicalipport
tool, but not in a strategic or comprehensive way. In Scotland, onhbe land,
the development of the e-health policy over the last ten yearsnadsed by
determined collaboration between policy makers and practitioeadsng to the

goals identified and enhancing their commitment to these.

b)The implementation process.

As mentioned above, the selection, adoption, implementation and evaluation
process must be regarded as different phases of the samssptbeentroduction

of an innovation) and not as many distinct and unrelated processes.aiiéhe
actually interrelated and represent stages of an iterptiveess in which the
previous step influences the results achieved in others (Qvretveit, 2007)

A consequence of the way in which the adoption process was conducted in the
Italian case study was a sort of initial resistance am@ays towards system
implementation. Previous studies have shown that the lack of user toamhi

and involvement at the initial stage represents one of most freqaesés of
project failure (Berg, 1999)

Another key element that marked the implementation process"tveasing”.
Again, the two hospitals acted in different ways despite introduitiagsame

EMR system.

At Aosta Regional Hospital, the IT Office provided some technicahing
courses for clinicians only. However, it does seem clear kiegt offered only
operational support since interviewees clearly mentioned that there no
courses on the strategic importance of adopting an integratethatfon system.

On the other hand, nurses maintained that few events were held tadetrbe
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new system and no technical courses were organized to support the

implementation phase.

At the Royal Infirmary of Edinburgh, after extensive trainiogirses arranged at
the initial phase to guide the introduction of the new system, suptadft s
managed the training delivered Buper useron the wards. Furthermore, as
discussed in chapter 8, the implementation at RIE happened in amemtad
way and all the stakeholders were involved in the implementationgs,deading
to the definition of specific roles during this phase and to the aitot of
responsibilities. In particular, a “Key users group” was ideatjfnamely about
200 people from across the hospital who were particularly interesteé EMR
system and its strategic development, and “Super users” were @opbomeach
ward. These are clinicians or nurses who are capable of training other pleeyle;
work on the ward and are very motivated so they act as “locétdtmis” in each
department, supporting staff and training new staff. In order to do tthey
attended special training courses and subsequently took an assdssiaeritich
was certified.

This is consistent with the theory proposed by Berg et al.(2004)datified
user-involvement as an important element to foster ownership of shenss; “it

is not enough to include a few potential users in the project doobpve them
negotiate the system specifications and discuss implementatina atal the

achievement of change in a meeting” (Berg and Bergen, 2004).

Social-technical approaches favour a central role for users tioaughe
development process, even if deciding how to involve users is not leasgr(

2003 Hartswood et al, 2003). It often happens that users are only edreudiéw
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times, in meetings whose setup mitigates any real user invehteon any real

openness of the designers (Markussen, 1994).

“Monitoring actions” represents another recurring theme relatingthie
implementation phase. According to the nurses, clinicians and othebbarseiof
staff interviewed at Aosta Regional Hospital, there were no toramg actions
defined before adoption, before the project went live or during the imptatioan
process in terms of plans or tools to monitor project progressmpacts, and
costs and so on. At the Royal Infirmary of Edinburgh, routine conants
monitoring were scheduled to focus on project progress and allakehstders
involved in the process were able to learn from previous steps.nipied that
the overall implementation process was marked by continuous adjustaraht
happened in amncremental way(Berg, 1998). The second case study is also
consistent with the results found in many other studies on the impiatioa of
HIT within health care organizations: a successful implementaig&as strong
monitoring and rigorous evaluation before the adoptiontinere and ex post
using indicators of safety, quality, accessibility and impactworkflow (Car,

Pagliari et al., 2008; Lium et al. 2008; Laerum et al. 2004).

c) The Evaluation Phase.

To analyze the impacts produced by the system, we tried tonget depth
understanding of the role of the system within the organization andtlaffeats
people’s conditions at work. We consequently identified four macrgaaés of
impacts based on the literature reviewed concerning the impaEldpf(Bates et

al., 1999; Protti et al, 1998; Car, Pagliari et al., 2008):

a. Impacts on the health care delivery process
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b. Impacts on people working within the organization;
c. Impacts on patients;

d. Impacts on relationships with other stakeholders - institutional or not.

Based on the analysis at Aosta Hospital, our data clearly ptmntsenefits

produced by the EMR system in terms of better health care delivery processes

As discussed in chapter 7, the medical and nursing personnel intediewel
that the advantages derive from the speed and ease with whichahuaii is
now shared. EMR also increases the quality of information with cedpeits

completeness and accuracy.

In terms of cutting costs, clinicians emphasized the effews® of EMRs thanks
to the dematerializationof the old paper files and better information sharing,
making the diagnostic process leaner and more effective. HowelkerMedical
Director and the CFO maintained that there were no tools for onmgjtthis type

of cost savings at the moment. It should be noted that all of the tsnidaatified

in this case study are actuallgerceptions” of clinical staffs and administrative
people,since the analysis highlighted the lack of systematic sissag and tools

to monitor EMR impacts at Aosta Hospital.

On the other hand, as discussed in chapter 8, RIE foesldand measurable
benefits and impactsndicators (for example time saved in sending paper letters
to GPs) for monitoring different types of impacts were defipeidr to the
adoption of the system and adjusted during the implementation phase ragtordi

needs and the evolving situation.

Other parameters were considered in the study (such as orgarataificacy

and impacts on patients) but at Aosta Hospital they do not seemnrgntty
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benefit as much from the introduction of electronic records, apart trem
reduction in risks for patients, since the system helped by minimizing tlesief
incorrect and conflicting drug prescriptions, enabling automatidirader(for
allergies) and reducing the duplication of invasive medical exaimnsa At RIE,

the EMR system produced great benefitScaimmunication level”’in terms of
improved interaction between clinicians and nurses on the sameanaracross
different departments and hospital sites. The adoption of the s\ateims
Hospital also resulted in the definition néw roles and responsibilitiesn the
wards and affected the traditional way of ‘handling’ the caregmsiccechnology
affects the distribution and content of work tasks, it alterdltie of information

and affects the visibility of the work tasks and information flonegtlirook et al,
2009, Berg, 2005, Kaplan, 2001). It will also change relationships betweelhn healt
care professionals and other staff because of this (Berg, 2001evieigwisers at
Aosta Regional Hospital noted no findings in this dimension; this can be
explained by the fact that this hospital is still at the anpgntation phase, but

doctors and nurses were optimistic about improvements in this area.

Concerning the impacts on relationships with other stakeholders, Nii¢ E
system at the lItalian Hospital enabled better information refpdoretween Acute
Care Providers and Primary Care Providers (this is stilhéninitial phase), as
GPs also have the opportunity to access a patient’s full nhddgtary. It also
enhanced the relationship between the hospital and the Regional Gavernme
(which financed 50% of the total amount of the initial investmant) improved
communications between departments, which are located in diffetest ai
Aosta Regional Hospital due to territorial constraints, producingnaxpected

result in this way (according to the Medical Director).
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Similar results in terms of relationships with other stakehsldee expected at
the Royal Infirmary of Edinburgh and in the national context, sirmen&ract was
signed in 2010 for the definition of a national framework in linghv@cotland’s
eHealth Strategy so that any Health Board will be ablactess the Trak system
and associated modules over the next four years, promoting the crehton

national patient management system in Scotland.

Furthermore in these case study analyses, a major condeah, was expressed

at both study sites, was the issue of the potential ethicabnlgalt in the routine

use of EMR systems. Based on the findings arising from thestagdies but also
according to the recent national and international debates, itrapgear that
there is awareness about the relevance of privacy and confidenssligsirelated

to the adoption and use of EMR systems. Some attempts to solvestlaswere
achieved: we have presented in chapter 9 some of the most releltdins
proposed. It seems as a “plethora” of efforts is offered: regnta standard and
guidelines, code of conducts, codes of ethics and technical solutions. Howeve
this big issue is not yet resolved, since the pragmatic wany ttw tsolve these
problems does not address the agency/humans dimension and does not propose
practical tools for preventing data from external attack. For these reastmsng
solutions that take into consideration all of the previous issues, toogexvehore

effective approach to ethical issues for all the situations are needed.

10.3 Similarities and differences between the two case study sites.

Before drafting conclusions and identifying the main contributionthis study
for addressing the research aims identified in chapter 5, Wediacuss the
findings we have summarized in the previous paragraphs and try tov rénvam

based on the similarities and differences at the two study isibuded in our
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research. The table below shows the main characteristicsyift the two

hospitals.

Table 10.2 Main characteristics that typify the twaspitals

Aosta Regional Hospital Royal Infirmary of Edinburgh

Acute care Regional Hospital Acute Care and temchiospital

The only Hospital in the region run by théne of the four main acute hospitals — the Rayal

Local Health Unit (LHU) Infirmary of Edinburgh, the Western General
Hospital, the Royal Hospital for Sick Children,
and St. John’s Hospital — operating within
Lothian NHS Board

Has three main separate locations acrosg fhlee RIE is on a single new site opened in 2003

Region and built through PPP contract

50% of the EMR project was funded by th&00% of the EMR project was funded by RIE

Regional Government

Lack of a structured plan focused on eheal@tructured and continuous policy planning

(in general policy documents and acts |otoncerning ehealth for better care delivery

health and social care)

Lack of communication between poli¢yStrong communication between policy makers

makers and practitioners for definition of thand practitioners for definition of the ehealth

ehealth programme programme

IT consultants with technical skills supportedhe ehealth Programme Manager and |the

the IT office on the EMR project eHealth Department played a central part in |the
EMR Project

Technical training by IT staff Training (both tedétasd and for clinical
purposes) managed by the Implementation staff,
delivered by Super users and supported| by
clinical advisors in the eHealth department

Average age of clinicians and nurses: 44 yeakserage age of clinicians and nurses: 32

old

Based on this format, differences can be identified between the two Hobpitta

in the “outer” and “inner” contexts (Greenhalgh et al. 2005), as medtione

chapter 2.

The term “outer context” means all the factors that can taffied influence, in a

positive or negative way, the adoption and implementation of innovations within a

health care organization and are related to a “wider environmeoitaéxt”
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(Wejnert, 2002; Baldridge et al. 1975; Di Maggio and Powell, 1983). The ter

“inner context” means the hospital context and includes both the h&spital

structure, culture and the way of working within a service orgaaizat

(Fitzegerald et al. 2002).

In this study, two main elements from the outer context ween $0 be

particularly important for influencing the innovation process withi hospitals

analyzed:

1.

Institutional arrangements: the ehealth policies in Scotland at regional
level appear to benefit from a close relationship between clinical
professionals and policy makers, while Valle d’Aosta suffers tlmeriack

of involvement of professionals in the development of policies and
programmes. This has led to different approaches in the definition of
ehealth guidelines at regional level and consequently to diffacegtion

and implementation mechanisms at organizational level. This study
defined the Scottish method asPaagmatic approachtoward ehealth
policy development (6.7) and the method of driving the adoption and
implementation of IT used in Valle d’Aosta as a functional apgroac

(6.6).

. Level of resourcing at the Royal Infirmary of Edinburgh the project was

entirely funded by the hospital while the EMR Project in Vall&osta

was co-funded by the Regional Government (7.4). The presence of
regional funding can be interpreted as “external pressure” on the
introduction and implementation of the project at the hospital coming from

an outer context.
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Exploring “inner context” factors affecting innovation were found to be

particularly important in this study:

1. Level of existing expertise within the heath care organizatianthe
Royal Infirmary of Edinburgh can count on a competent IT project
leader and a team with professional knowledge of the organization’s
characteristics. At Aosta Regional Hospital, on the other handnekte
IT consultant groups played a key role; they had the benefit of
technical knowledge but were less aware of the inner contestléthi
to the focus on user needs at organizational level at the-Hspital
and to more technical and formal attention on IT introduction in the
second case.

2. Management style and managerial attitude towards change
namely the extent of user involvement in the innovation project and
the degree of favour to change. As discussed in previous chapters, the
Royal Infirmary of Edinburgh created huge user involvement both
during the selection and implementation phases, while the system at
Aosta was selected by the General Director and there Jask eof
communication and user involvement during the adoption phase
resulting in a degree of scepticism and resistance among) diséing

the implementation phase.

10.4 Comparison with findings from other studies

As discussed in chapter 4, the theoretical framework of tHgsimavas based on
the diffusion theory through the lens of a social-technical apprddehlast part
of this thesis compares the results of our research with Rafjfusion theory

and with social-technical aspects found in studies that applied ther la
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perspective. We focus on the factors that previous studies founditgpbgant
for successful implementation. Previous empirical studies haemptied a
similar method, including the comparison @yretveitet al. (2007) of a large
Swedish teaching hospital, shortly after the merger of two hosj#al with the
results of other studies and the verification of the presenceatires predicting

successful implementation of innovation (Rogers, 1995).

@vretveit and colleagues (2002) also identified a lack of empirical studies
focusing on this topic and for this reason claimed the need for fuskearch
combining Rogers’ theory with other frameworks. This studgnaptts to combine
elements from Rogers’ theory with elements related to stamhhical aspects
(Berg, 1999) The table below (table 10.4) summarizes featuresayMatons that
empirical studies have shown to influence the adoption and implementétion
ICT within service organizations. This type of comparison highligluies

interesting results that will be discussed in the following paragraphs.

According to Rogers (1995), all of the attributes identified ablg 10.4 are
positively related to the level of IT adoption except for complexity, sincentive
complex an innovation is perceived, the slower the rate of adoptidonbeuil
Focusing on our two case studies, we found some differences but also som
similarities. In both case studies, the adoption of the EMR systsrperceived

as being better than the previously existing situation. AccordiRpgers (1995),

the relative advantage as perceived by members of the organizations, is
positively related to its rate of adoption. More recent empinieakarch into
innovations in health care (Greenhalgh et al. 2004; 2005) has argued that
innovation processes marked by clear advantages in terms aérefficand

effectiveness are adopted and implemented in a simpler way.
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Table 10.4 Features of innovations that empiritadies have shown to influence the adoption and

implementation of ICT within organizations

AOSTA ROYAL
REGIONAL INFIRMARY OF
HOSPITAL EDINBURGH
Rogers’ features Relative advantage
the degree to which an
innovation is perceived as YES YES

being better than the idea
it supersedes.
Compatibility

the degree to which an
innovation is perceived a
being consistent with
existing values, past YES YES
experiences and needs df
the potential adopter

4

Complexity

The degree to which an
innovation is perceived a
relatively difficult to
understand and use.

YES NO

4

Trialability

The degree to which an
innovation may be
experimented on a limited
basis - possibility of
experimentation)
Observability

The degree to which the NO YES
results of an innovation
are visible to others

YES (Piloted in 4 | No (Hospital based
departments) adoption)

Social-technical User involvement in
selection and
features implementation
Implementation as a
process of organizational
change

Iterative change process
based on the previous
step

Definition of indicators
for evaluation purposes

Limited Yes

Limited Yes

No Yes

No Yes

Concerningcompatibility, the EMR system appeared to be compatible with values
and with previous ideas at both Hospitals. This implies that “the owmgpatible

an innovation with norms and values, the less change in behaviour it regresent
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(Rogers, 1995 page 245). According to Rogers, compatibility carrefisr to the
needs of potential users and their social systems and can be amhsader
determinant of successful assimilation (Denis et al. 2002; Ferlie et al. 2001).
Valle D’Aosta Regional Hospital appeared to suffer from atédhilevel of
compatibility due to the lack of involvement of professionals in thecyoli
development process. At organizational level, it also suffered frimmokaof user
participation in the selection and adoption phase. On the other hand, RIE had a
high level of involvement and commitment both at macro level (policggsses)

and micro level (organizational context).

Considering theeomplexityvariable, according to Rogers and subsequent studies
(Denis et al., 2002; Marshall, 1990), innovation is more extensively adipted

is perceived as being easy to use by key players. Based dattheollected, it
appears that users at Aosta Regional Hospital, especiallysnyrseceived the
system as being difficult to use, while it was consideredb@isg easy to
understand at RIE and that using it simplified operations. This malué to the
“training process” and how it was organized (provided by IT peopl@osata
Regional Hospital and by Super Users and members of implenoensaéiff at
RIE).

Concerning therialability, or the possibility of experimentation, Aosta Regional
Hospital decided to start the implementation process in cgrifaindepartments
and then extend it to others, while RIE managed the implementation on a hospital-
wide basis. The decision to proceed without piloting the implementatiadd be

due to the perception that the system was easy to use and thbatacther
systems already existed in radiology and test laboratoridRIE&tbefore the
adoption of Trak. However, according to Rogers (1995) and other stutsek, (P

2003), trialability is closely connected to complexity and guaramdea
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“trialability space” is relevant for the adoption of ICT, suchEA8R, @vretveit
2002)

The last attribute that Rogers identified (1995) as predicting essfid
implementation isobservability meaning the degree to which the results of an
innovation are visible to others, which is positively related to d@ke of adoption
(Denis et al. 2002Jvretveitet al.2002). At Aosta Regional Hospital, the absence
of indicators and tools for the systematic assessment and monitdriByIR
impacts reduced the degree of observability of results, which aeneved
through the use of systems based exclusively on user perceptidRiEAthe
definition of visible goals before the adoption and the continuous evaluation
process helped to make results visible and demonstrate the systiciency

and effectiveness to staff.

As far as the other attributes derived from the social-tech@pptoach are
concerned, we included features mentioned in several studies, bBgpBerg
(1999, 2003), Kaplan (2001, 2003) Ash and Kaplan (2001 undtveit(2002).
We found limited evidence of the first two items identified (useolvement and
organizational change) at Valle d’Aosta Regional Hospital vth#g constitute a
significant element of the overall innovation process at RIE. Toeeps at RIE
was characterized biyerative and incremental changéssed on previous steps
and on learning what has been already done; clear indicatoesdiation were
defined before the adoption phase, to monitor the project results einatitesre

and ex post.

These attributes were not found in the innovation process at Aosgiiange
Hospital, which suffered from the absence of indicators and otheuad\a

tools.
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The results found in this study can be considered relevant for several reasons:
« Firstly, the research compared different acute care orgamzatat have
adopted the same EMR system,;
e Secondly, the study made a comparison with attributes from trasesd
within the diffusion theory stream of research and from reseatohting
a social-technical approach to the innovation process in order ty thezif
presence of features considered as “predicting” successfuli@ops
argued by Rogers, or as a way to “develop patient care infiomsystem
that not only not fail but that actually help to restructure caditional
ways of doing the care processes” (Berg, 2003 page 300).
We can now draw some conclusions on the subject of why adoption and
implementation happened in two different ways and how this may have
influenced the results produced by the same EMR system catatwte care
organizations.The elements from the inner- and outer contexts andribeted
from diffusion studies and social-technical research, discussed alsaveupport

our conclusions.

As discussed in chapters 6 and 7, the EMR system produced rasudtth

Hospitals, even if some differences were evident.

At Aosta Regional Hospital, the system has been in place sinceaz@D8as
produced some short term results, above all in terms of improved qaatity
sharing of information among different departments and Hospitak, sés
indicated by the perceptions of the clinical and administrata#. $iowever, at
the time of the analysis and data collection, Aosta Regional ldbsyais in the
early stages of adoption, whereas RIE had benefited from lorgeswe to the

system and the process enjoyed high levels of commitment aBdbtish
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Hospital, producing valuable results in the long term.

Based on our analysis, we can advance some tentative conclusionstrebout
future development of the EMR project at Aosta Regional Hospitahganto
consideration the specific elements of the inner- and outer cordegtsthe
attributes that can be considered as predicting successful andnatlsta
implementation in the long term based on previous stu@iles.EMR project at
Aosta Regional Hospital appears to suffer from a lack of a dhas®n between
the strategy Board and members of staff at the hospital andakef a strong
project management role defined within the hospievertheless, the system has
been in place since 2009 and some results have been produced in thershort t
especially in terms of information quality and data sharing.

It has been observed “authoritative decision may increase theecbéngitial
adoption within an organization but may also reduce the chancetioat@tion is
successfully implemented and routinized” (Greenhalgh et al, 2004).

This comment applies to the Aosta case study: the overall pogede defined
as atechnology-centred projectwith top-down driven adoptignbased on a
technical approach during its implementatidn the Italian case, it seems that the
project was led by the conviction that IT can transform thenkessi of the
organization. Technology was put at the heart of the change processveét, as
previous studies have pointed out, it should be remembered that a technology-
centred project may not be sustainable or replicable, evemifidlly appears to
succeed to deliver the project objectives, as happened at Aosta, stich
projects often depend on the technology itself, they may not lmepomated
properly within the organization and have not resulted in any orgamahti

change.
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At the Royal Infirmary of Edinburgh, a different style of rmgement is in place
marked by a strong project management role. An eHealth depasrasrget up
at the Hospital with people who are computer-literate but arermgttechnicians
and include staff who used to work on the wards. They recomricggenation as a
key organizational resourcghat is central to all organizational functions.
However, IT is relegated to a “secondary role”: it is seerm valuable means to
achieve certain goals, but not as an end to itself. The introduchdn a
implementation of IT is fully integrated intbe process of organizational change
and is driven by project objectives. This is consistent with Hetblesiry about

the approaches towards IT adoption within public organizations (Heeks, 2001).

10.5 A multi-dimensional approach towards the innovation procesgvithin
health care organizations.

The adoption of particularly innovative and complex information systemsres
adequate planning of their implementation, which must involve the dexfirof
an impact measuring method to assess the effects of decisihs by an
organization and to direct future ones.

Consensus is also growing with regard to the role of ICT in thkhheare sector,
due to the evidence of its efficiency and effectiveness foundglugcent years.
Furthermore, we can presume that e-health will have the cadpabilthange the
clinical relationship with patients. As discussed above, EMRs havpatieatial
to empower patients through greater access to personal dath, ihalmation,
and communications tools, which may aid self care, shared deaisikimg and
clinical outcomes. However, there are many challenges, includakgofuser
involvement as well as the evaluation process, that must be ovenedheenear

future.
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Implementing change that affects an organization’s structudecalture, work
processes, behaviour and communication channels can be considered ab®ne of
most difficult and challenging tasks to overcome when conducting awation
project at a healthcare organization. Measures and guidelines totpractive
“change management” at all system levels, both in the innéroater contexts,
may facilitate better implementation of HIT and EMRs in particular.

Eight main steps can be identified in this management approaghide the

introduction of innovation within an organization

1) Identification of clear and specific goals be achieved with the adoption
of the system;

2) Acceptance of the need for the innovation and change prdmesey
stakeholders;

3) Definition of a project groupincluding, but not limited to, the IT
department;

4) Identification and communication of a clear plamd schedule for the
innovation project;

5) Identification and selection of the new systémn means of detailed
analysis (cost-benefit analysis and SWOT analysis)

6) ldentification of new rolesvithin the organization based on the new needs
of the organization;

7) Definition of a clear training programmelelivered by people familiar
with the clinical tasks and issues;

8) Definition of indicators for monitoringhe organization’s performance

before the adoptionn itinereandex post

These are important considerations for providing a tangible resgongee
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corporate need to identify the best way to adopt, implement and aissasverall
organizational, cultural, technological and economic investment amideiding
objective guidelines with regard to the nature and direction in tltBumeand
long term, which could depend on the type of organization, as this study foun

with regard to acute care settings.

10.6 Conclusion

As largely discussed in previous chapters, this study msefdawithin the e-health
stream of research and investigates the specific medidahsyslled Electronic
Medical Records, in particular.

The study also examined two study settings that adopted theEdResystem
made by the same provider. This comparative study aims to arnays&MR
systems are adopted by different health care organizatioriechging on the
antecedents of the EMR project, on the implementation processeandgen the
impacts produced.

This work provides an overview of the key issues associated withlgipolicy
development by means of a comparative analysis of the UK and dtaly
provides an insight into how EMR systems are adopted, implemented and

evaluated within acute care organizations.

10.6.1 Thesis contributions.

This study makes a contribution in a number of ways; these dreeduin the

paragraph below and include:

* a contribution to literature on e-health;
* atheoretical and methodological contribution

» a practical contribution.
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a) Contribution to literature on e-health

The thesigontributes to existing literature on e-healthth regard to the research
context and the specific focus of the adoption, implementation and eualwéti
EMRs. In terms ofhe research contexalthough there is a considerable amount
of research on the role of ICT in the modernization of the headtlsetor, there

is still a lack of comparative studies concerning this topiceé¢@hnalgh et al.
2005).In particular, there are few comprehensive studies about hdsMRl
value; to get a complete picture, one must identify, compare and rertte
results of numerous focused and country-based studies. FurthermoreEMBRny
studies lack a common basis for comparison, since they use diféenances of
data, research methods and metrics.

Another contribution relates to ho#MR systems influence the delivery of health
care serviceand how these systems affect the organization and the operations of
its main users and stakeholders.

Previous studies (Protti,2002; Bates et. al 2003) tried to make rditgtiae
evaluation, whereas this study offers an insight into the role of @emeighin
hospitals, highlighting how people and systems interact. Furthernearsting
studies are based on single discussions of impacts ( Qvretvalt 2007). A
particularly interesting insight is offered by the case ys@wtdRoyal Infirmary of
Edinburgh , which highlighted the significant value that people can hathein

adoption and implementation of these types of systems.

b) Theoretical and methodological contribution

The thesis has madelaeoretical contributionn relation to the use of the social-
technical approach to the investigation of the diffusion of innovation thrthey

different stages of adoption, implementation and evaluation by stutgwwgwo
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different organizations went about introducing the same EMR sysiéma.study
helped identify the nature of the process (in terms of adoption, nmeplation
and evaluation) leading to long term routinization of innovation in heaitd c

organizations and the key elements that can predict successful adoption.

We tried to offer a detailed description and interpretation of hawovation
happens, starting from the adoption, implementation and evaluation of EMR
systems within the health care organization. We used the in-daepéh study
approach to do this and explore and describe how EMRs wereaitaegn order

to understand how the adoption and implementation of such complex adaptive
socio-technical systems happens.

Furthermore, theesearch perspectivéhat marks this research project from a
methodological point of view, draws on Actor Network theory, wirtie
dominant perspective of information and communication technology studies has
generally been marked by the positivist tradition (Kauber, 1986),hwdtresses

the adoption of previously defined model -controlling variables andngest
hypothesis. In fact, most of these earlier studies were maséohethods that
neglect aspects of cultural environment, social interactions augpbtiation
(Lyytinen, 1987).

We decided to use the ANT based on the fact that previous studiessteated

that the approaches to ICT implementation used in other indubacedimited
success in the health care sector (Westbrook, 2009) and we dezidedsider
documents, acts and ICT tools as key players within this innovationsgrote a
result, we considered the ANT as an analytical technique whereesearcher
follows actors and tries to understand what they do. It representduable
method for understanding and recognizing the value of complex esalitiich

may be neglected by more positivistic and cause-effective agmedCresswell
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and colleagues (2009), Tantall and Gilding, 1999).

A further contribution of this thesis concerns the adoption of observagtimons

of enquiry. As discussed in chapter 5, the data collection method mgéds i
study included documentary analysis, interviews and observations.ddp&oa

of the latter method of data collection helped us obtain some ingFgesting
insights for this study. The interview material contributed dayficming much of

the evidence from earlier studies concerning the adoption, implemengatd
evaluation process but did not provide an in-depth insight into the nature of

social-technical elements.

c) Practical Contribution

This research also contributed to the development of advice for publg&iotec
makers since it helped identify which processes are most valdabléhe
implementation of innovation within health care organizations and how the

processes may be enhanced.

10.6.2 Thesis limitations

As with all research, there are certain limitations to tpplieation of these
research findings. The chapter on methodology has already disctlssed
limitation in terms of the data collection methods adopted, therdfis section
considers thempirical andtemporal limitationsof this study and how they have
been addressed.

There are certain empirical concerns related to the issuenefajization. Some
generalization constraintarise from this research project, since it is difficult to
define how the findings from the two selected contexts can be ajisedr to

apply to other settings. However, it is “the cogency of the thealetasoning”
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(Mitchell, 1983) and not the statistical criteria that should be ntakeo
consideration. The project aims to make a theoretical and methodblogic
contribution to the evaluation of EMR impacts on the organization and to groduc

advice for public decision making processes.

There was alsa “temporal” limitation related to the institutional context of both

of the National Health Systems of the two countries analyzede €eFhealth
policies were subject to ongoing change during the course of tldg ahd we

had to define a cut-off time for the inclusion of documents in oulysiran

order to take into account how they influenced the innovation procedsestumo
organizations selected. We included all documents and policy actd isstore

the end of 2010, the period when the documentary analysis was scheduled and

carried out.
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