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“The time will come when diligent research over long periods will bring
to light things which now lie hidden. A single lifetime, even though
entirely devoted to the sky, would not be enough for the investigation of
so vast a subject... And so this knowledge will be unfolded only through
long successive ages. There will come a time when our descendants will
be amazed that we did not know things that are so plain to them... Many
discoveries are reserved for ages still to come, when memory of us will

have been effaced.”

— Seneca, Natural Questions
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Abstract

EHealth plays an essential role in supporting healthcare in today’s digital society; it is perceived as
crucial for high quality and cost-effective healthcare. However, getting the expected benefits from
eHealth has been difficult to demonstrate. There has been a raising interest in adopting eHealth
Governance frameworks to obtain re-assurance that investments return the expected results in health
care. How IT Governance is implemented within healthcare, the actual impact on strategic alignment
and its influence to the information society progress, remains poorly understood. For this purpose we
have explored the application of these frameworks within the National Health Service in Scotland and
their impact on the following three aspects: eHealth Governance maturity, strategic alignment within
healthcare and local progress of digital societies. This research is a longitudinal study (2008-2013),
involving an exploratory and explanatory multi-case analysis of three representative organisations
across Scotland. A combination of empiric methods has been used: semi-structured interviews with
implementers, surveys (Strategic Alignment Model), cross-sectoral/national benchmarking based on a
literature review and a qualitative analysis of established eHealth progress indicators. Ninety-two
participants have been involved across three case studies. The outcomes of this study have been
published over a period of 5 years representing a composite thesis based on relevant publications.
Results sustain that EHealth Governance is in its infancy across sectors and countries. 80% of the
organisations worldwide are in a transition point between a “committed” and an “established”
process. Our results support that the more mature eHealth Governance is, the better the strategic
alignment between eHealth and health care organisations (HCOs), hence the better progress of
eHealth and the Digital Society.

The Strategic alignment is slowly maturing across organisations (15% since 2008), indicating a faster
development than the overall Digital Society (Scotland) progress indicators.

The National eHealth Strategy shows signs of steady progress and very positive eHealth uptake in
society with an overall growth of 12% since 2008, despite the deep economical recession within the
period of this research.

The conclusions of this study as a longitudinal analysis are limited and more research over the
forthcoming years is required. For this purpose, a simplified and adapted method to monitor these

trends in future HCOs research has also been provided.






Resumen

La eSalud juega un papel esencial en el desarrollo de la asistencia médica en sociedades digitales; se
percibe como un elemento crucial en la provision de servicios médico-sanitarios de alta calidad y
costo-efectivos. A pesar de ello, hasta ahora ha sido dificil demostrar la materializacion de los
beneficios esperados de la eSalud, pero hay un interés creciente en la adopcion de marcos de
referencia basados en buenas practicas, y estdndares profesionales internacionales para la gestion y
direccion de la eSalud, con el proposito de asegurar que las inversiones revierten los resultados
esperados en el cuidado y servicios de la salud.

Hasta ahora se sabe muy poco sobre el fendmeno de como la eSalud se integra en el cuidado y
servicios de la salud, y del impacto que esta tiene en la alineacidn estratégica de la eSalud.
Igualmente, sabemos muy poco de la influencia real que estas practicas tienen en el progreso de
sociedades digitales. Este estudio se centra en explorar la aplicacion de buenas practicas y estandares
internacionales como marco de referencia en el gobierno de la eSalud en el servicio de salud Escocés;
también contrastamos y comparamos el fendmeno con otros paises y sectores. Esta investigacion es
un estudio longitudinal (2008-2013) que incorpora un analisis exploratorio y explicativo de casos. Se
obtuvieron un total de noventa y dos participantes a lo largo de los tres casos estudiados, con
representacion de los principales grupos de interés (médicos y no médicos). Los resultados se han
divulgado a lo largo del periodo de investigacion en un compendio de publicaciones relevantes que
conforman la tesis. Los principales hallazgos muestran que el gobierno de la eSalud estd en su
infancia en los sectores y paises analizados: el 80% de las organizaciones a nivel mundial presentan
este proceso en un punto de transicion entre “comprometido” y “establecido” (Modelo SAM). Los
resultados corroboran que cuanto mads maduro es el gobierno de la eSalud, mayor alineacion
estratégica entre la eSalud y la organizacidon, y mayor progreso de la variable eSalud en los
indicadores de la sociedad de la informacion. La alineacidn estratégica esta madurando lentamente
(15% desde 2008); este crecimiento es mas rapido que el progreso observado en los indicadores de la
sociedad digital (Escocia).

La estrategia nacional Escocesa muestra signos de progreso sostenido y de integracion (por uso o
adopcion) de las iniciativas de eSalud en la sociedad (crecimiento del 12% desde 2008), a pesar de la
profunda depresion econdmica durante el periodo de investigacion.

Las conclusiones de esta investigacion, como estudio longitudinal, son limitadas y requieren la
captura de mas datos y observaciones durante los proximos anos. Con el fin de facilitar este proceso,
se ha propuesto un método simplificado y adaptado al sector salud, que permite capturar

observaciones, comparar y monitorizar estas tendencias en futuras investigaciones en el sector salud.
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Resum

La eSalut juga un paper essencial en el suport a l'assisténcia sanitaria a la societat digital de hui en
dia; es percep com crucial per a l'alta qualitat 1 efectivitat del servicis de salut. No obstant aixo, ha
estat dificil de demostrar la obtencié dels beneficis esperats de la eSalut. Hi ha hagut un interés en
augmentar l'adopcié de marcs de governanca de la eSalut per obtenir re-assegurament que les
inversions retornen els resultats esperats en els servicis sanitaris. Com s'implementa la governanga de
les TIC dins de 1'assisténcia sanitaria, I'impacte real en l'alineacio estratégica 1 la seua influeéncia en el
progrés de la societat de la informacid, continua sent poc conegut. Aquest estudi explora 1'aplicacid
d'aquests estandards 1 marcs de referéncia dins dels Serveis Nacionals de Salut d'Escocia 1 el seu
impacte en els tres aspectes segiients: la maduresa de la governanca de la eSalut”, 1'alineacio
estrategica amb Il'assisténcia sanitaria 1, finalment, el progrés local de les societats digitals. Aquesta
investigacid €s un estudi longitudinal (2008-2013), que implica una analisi multi cas exploratori 1
explicatiu de tres organitzacions representatives del servici nacional de salut de Escocia. S'ha utilitzat
una combinacidé de metodes empirics: entrevistes semi estructurades, enquestes (Model SAM)
comparatives de mercat intersectorial i internacional basat en una revisio bibliografica 1, finalment,
una analisi qualitativa dels indicadors de progrés eSalut. Noranta dos participants han informat a
través de tres estudis de casos. Els resultats s'han divulgat al llarg del periode d'investigacié en un
compendi de publicacions rellevants que conformen la tesi. Els resultats assenyalen que la governancga
de la eSalut esta en la seua infancia en tots els sectors i1 paisos. 80% de les organitzacions de tot el
mon es troben en un punt de transicid entre un proceés "compromes" 1 "establint". Els nostres resultats
apunten que quan mes madur es la governanga de la eSalut, millor sera l'alineacio estratégica entre la
eSalut 1 les organitzacions d'atencié sanitaria (HCOs), per tant el millor progrés de la sanitat
electronica a la Societat Digital. L'alineacio estratégica esta madurant lentament en les organitzacions
(15% des de 2008); aquest desenvolupament és meés rapid que el progrés de la societat digital
(Escocia).

L'estrategia Nacional de eSalut mostra signes de progrés constant 1 I'absorcio de la eSalut en la
societat es prou positiva, amb un creixement global del 12% des de 1'any 2008, tot i la profunda
recessid economica durant el periode de temps d'aquesta investigacio.

Les conclusions d'aquest estudi com una analisi longitudinal son limitades 1 es requereix meés

investigacio en els propers anys.
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1 Introduction

The need for eHealth Strategic Alignment and eHealth Governance.

There is an expectation in digital societies that ICT will contribute to better health care. It is
expected that eHealth innovations contribute providing quality and cost-effective solutions
for the XXI century health care challenges [2], especially considering aging populations,
increasing long term conditions, obesity and alcohol related issues, along with the costs of
preventable hospital admissions [3]. Furthermore, eHealth is considered key to achieve

sustainable health care, especially in collaborative cross-border spaces [4].

Despite eHealth being considered key for sustainable health care, many eHealth initiatives
often have failed [2, 5] and HCOs commonly find themselves caught between the
organisational pressures for delivering eHealth and organisational resistance to new ways of
functioning [6].

The success implementing eHealth initiatives varies significantly according to experiences
reported in the National Health Service (NHS), UK [7, 8]. Some of the downsides are related
to delays, over expenditure or budget deficits, poor quality of outcomes and effectiveness on

health care [9], which is consistent with the average ICT projects implementation statistics

[7].

After series of disappointing eHealth implementations, there is a raising interest on
eHealth/IT Governance [9] as a vehicle to provide assurance to all stakeholders that eHealth

Programmes deliver the expected benefits [6]. This interest also derives from the appearance



of greater pressures accross HCOs for compliance with best practices, standards and

regulations [8].

It is expected the interest will continue raising in the forthcoming years since investments on
eHealth continues to grow at an average rate of 12-16% per year and a global mHealth
market worth estimate some $23 billion by 2017 [9]. Despite this, and the expectations of
successful eHealth implementations at strategic levels in health care organisations, eHealth
Governance is still very much just a CIO/IT director issue [9]. This is an international
occurrence widely reported [11].

Governance is in essence the act of governing, which involves decision making but also
management [12]. Beyond this concept, governance is also the art of assurance [13], which
becomes relevant because of the need for greater results accountability in the best interest of

all health care stakeholders.

Although there is a considerable amount of research work on implementation of eHealth
initiatives, this has still been described as a “young science” [14], demanding more
understanding of implementation processes, tools and models for better results [15]. There
are a number of IT Governance frameworks used across sectors and industries, commonly

COBIT®, ITIL and ISO (9000, 17799 and 38500), the first two being the ones most

commonly adopted within the healthcare sector [11].

Aims, Objectives and Hypothesis.

We were interested in exploring the application of these frameworks within the National

Health Services in Scotland and their impact on the following three aspects: a) eHealth



Governance maturity, b) strategic alignment within healthcare and, c) local progress of digital
societies. In other words, we expected to understand if the investments and efforts in
maturing eHealth Governance practices have a perceivable impact on better healthcare from
both, the strategic alignment within Health Care Services and their social impact on digital

society’s progress (measured by key performance indicators).

Our hypothesis was: the more mature eHealth Governance is, the better alignment with the
local and national healthcare strategy, which ultimately will incentivise digital society
progress by positively influencing the adoption of eHealth within the local population.

This study has the following objectives:

a. To understand how the participant HCOs are implementing eHealth Governance

b. Justify why HCOs should invest on mature eHealth Governance practices, by
demonstrating the impact on better health care through better strategic alignment and
digital society progress.

c. Present a methodology for local and national monitoring of eHealth Governance
impact than can allow appropriate future planning and benchmarking of eHealth

services and initiatives.

This research is a continuation of a previous study conducted between 2005 and 2010, which
involved a comprehensive literature review[16], and a Delphi exercise [17], to propose a
causal model of determining factors involved in the adaptation of National Health Services to
the digital society with a particular focus on Scotland [17]. The model identified a number of

factors that needed to be understood in order to help organisations and governments to make



better eHealth investment decisions and strategies. This paper focuses on two of the main

factors identified in the model: eHealth Governance and eHealth Strategic Alignment.

This study started in 2008 as part of an IT Governance project co-sponsored by The Scottish
Government (eHealth Division) in order to demonstrate practical results adopting IT
Governance best practices and to provide recommendations for future adoption across the

NHS in Scotland [8].

Three representative NHS Boards in Scotland were selected for this trial [18].

In this paper we also include the following outcomes and deliverables:

a. An adapted and simplified instrument to swiftly measure eHealth Governance and

Strategic Alignment maturity levels.

b. A validated method to continue performing a longitudinal analysis and monitoring the
progress and interaction between eHealth Governance, strategic alignment and

eHealth as a component of the digital society.

c. Results of the longitudinal analysis within the three cases under study.

d. Insights on the situation in other countries and sectors.

e. A suite of recommendations for HCOs wishing to enhance their levels of eHealth

Governance maturity and strategic alignment.









2 Methods

2.1 Design

A combination of methods has been required in order to capture observations and data of
different nature and sources, and to correlate the relevant variables under study.

We report mainly on case studies of three different NHS regional Boards (Scotland)
undertaking the adoption of eHealth Governance frameworks. Data was collected using
surveys and semi-structured interviews. This method has been previously used on similar
studies around governance and alignment achieving adequate results [20].

Benchmarking is a method focused on evaluations by comparison. It has been applied based
on a comparison of studies related to eHealth Governance and strategic alignment different
sectors and countries. Data was collected through a thorough literature review of governance
and alignment studies (Table 1 in Appendix 5 Annexe 1).

Progress on eHealth and Information Society was analysed using a selection of recommended
indicators elaborated by SIBIS (Statistical Indicators Benchmarking the Information Society)
[25]. SIBIS developed and tested across all state members of the EU a set of information
society indicators to monitor the rapidly changing nature of modern societies and to enable
the benchmarking of progress in EU Member States.

Local data was captured from official statistics from Eurostat and The Scottish Government
public databases.

This 1s a qualitative longitudinal study presenting observations since 2008. It is also an
exploratory and explanatory piece of research based on the experience of three Scottish case
studies, along with an evaluation by comparison with documented studies in other countries

and sectors. A correlation analysis is lastly presented between the main variables of the main



hypothesis, namely Strategic Alignment, eHealth/IT Governance, eHealth and Digital

Society.

2.2 Setting

In order to ensure appropriate representation of the variety of HCOs within the National

Healthcare Services in Scotland, the following criteria were applied when selecting the study

cases:

. Clinical context: end-to-end health care service provider, including primary,
secondary and community care.

. Must include HCOs serving rural and/or urban settings, and population served should
cover the typical range of socio-economic conditions (different deprivation indexes)

o Diversity of organisation sizes

The 3 cases compared have been classified as shown in Table 3.2.2.1 (Appendix 5).

The National Health Service in Scotland (NHS Scotland) is responsible for the provision of
public healthcare to the 5.2 million residents of Scotland[18]. NHS Scotland comprises of 14
area NHS boards and a number of special National Health Boards (NHBs). The area NHS
boards are responsible for healthcare in their respective regions and the special NHBs for
some services on a national basis including the Scottish National Blood Transfusion Service,

the Scottish Ambulance Service and NHS Quality Improvement Scotland.

2.3 Participants

Ninety-two participants were involved across the three case studies including surveys and
interviews, representing the main groups of eHealth clinical and non-clinical stakeholders,
cHealth providers and health care executives.  There were limitations with the

representativeness of one of the three cases under study, the smallest Board, due to reduced

10



participation on the survey during the last year of this study; however, previous years all
Boards had sound representation.

Written consent has been obtained from participants in all cases. During face-to-face
interviews participants received a PIS (Participant Information Sheet) including details of the
project, contacts and their rights to withdraw at any time without need to provide
justification. All participants interviewed completed a consent form. For those participants
completing the electronic survey, a PIS was presented during the introduction of the survey
and they where explicitly prompted to consent by pressing the “Continue” button or to

abandon the electronic survey. No data was captured without participant’s consent.

2.4 Data collection

Three different sets of data were collected:
a. Strategic alignment and eHealth Governance maturity

b. Benchmarking

c. Digital society progress

2.4.1 Strategic Alignment and eHealth Governance Maturity

During the first year of the study a comprehensive COBIT assessment was conducted along
with an anonymised SAM survey. This approach provides deep understanding of how
eHealth Governance is implemented but is extensively time consuming. In order to facilitate
the gathering of eHealth Governance maturity snapshots and the corresponding measure of
the Strategic Alignment maturity at particular points in time, we adapted Luftman’s survey
[20] to HCOs. This adaptation was applied subsequently since 2009 on alternate year basis.
Luftman’s survey is a recognised de-facto instrument applied in multiple studies [21, 22] and
applied in different industries and countries [20]. The instrument, adapted to HCOs, is
available through St. Andrew’s University website [23]. Repeated observations were then

11



taken on a alternate year basis across the selected NHS Boards. All main stakeholders
involved in eHealth Governance within each organisation were invited to participate in the
survey. Interviews were organised with members of the eHealth Governance project on each
organisation, which included representation of eHealth, IT, management team and
clinical/medical stakeholders. The notes of the interviews were anonymised and coded using
NVIVO. The electronic surveys were anonymous since we didn’t collect the identity of the
respondent only his/her role. Participation was only possible by invitation and access to the

survey site was password protected in order to avoid data contamination.

2.4.2 Benchmarking

Data for benchmarking was obtained from a bank of SAM outcomes from 25 Fortune 500
companies [20] and a comprehensive literature review [11].
To date, SAM has been applied in more than 60 published cases. Its utilisation continues to
grow, thereby increasing confidence in the model.
The literature reviewed provided worldwide data across a rich representation of industry
sectors [11]. The most relevant studies reviewed include financial services, Government and
public sector, Healthcare and pharmaceutical, IT/Telecom, leisure/entertainment, food and
beverages, manufacturing and chemicals, and retail.
The geographical scope of the studies analysed provides global information, including
specific references to:

* Asia-Pacific—Australia, Hong Kong, Indonesia, Japan, Singapore and New Zealand

* Europe—Austria, Belgium, France, Germany, Sweden, Italy, the Netherlands,

Portugal, Spain, Switzerland and the UK
* North and Central America— Canada, the United States and Mexico

e South Africa

12



* South America— Argentina, Brazil, Chile, Colombia and Peru.

2.4.3 Digital Society Progress

Data from Eurostat and The Scottish Government was available to compare progress of
Digital society based on a combination of eHealth progress indicators (SIBIS) [25]
recommended by the European Commission (EUROSTAT Digital society database) [26],

HEAT targets [27] and Scotland Performance reports [28].

2.5 Data analysis

Data were analysed using the framework method proposed by Luftman [20]. This method
allows the analysis of IT/IS practices within 5 levels of maturity, 5 being the highest. Data
was coded and normalised to six constructs available at each maturity level, namely:
communication, competency/value measurement, governance, partnership, scope/architecture
and skills.

The interviewer and chief investigator coded the interviews developing a coding framework
supported by NVIVO [29]. This framework was reviewed in a multidisciplinary research
workshop involving all authors.

The revised coding framework was applied to the existing studies identified during the
literature review. This allowed a harmonised benchmarking with other industry sectors and
countries by analysing, comparing and contrasting on the six strategic alignment constructs.
Finally, a subset of the SIBIS indicators framework has been used in order to analyse,
compare and contrast progress of Digital Societies in Scotland since 2008 and progress of
eHealth. The data was obtained from Eurostat and the Scottish Government databases.
Progress of the main variables of our driving hypothesis was calculated and a correlation
analysis of these variables (Strategic Alignment, eHealth/IT Governance, eHealth and Digital
Society) over the 2008 -2013 period was conducted.

13



The NHS Research and Development department designated an R&D advisor who
supervised the design of the study, the ethics approval and the overall progress of the study.
A formal report with participant volumes and progress was presented on yearly basis along

the whole period of study.
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3 Research structure and argumentative line

The format of this Thesis is a compilation of scientific publications. Each of them can be
read independently comprising all the relevant sections for a scientific paper: background,
targets, methods, results, discussions and conclusions. All publications together form a wider
but individual and unique piece of research, progressing from the overall view to the specifics

(Figure 1).
This section depicts the context of the whole research and presents an overview of the
relationship between the different elements, their importance and the links to the specific

publications.

The following sections correspond to each of the publications, with a final section presenting

our conclusions.

All articles are published except the last one, which is currently under re-design as

recommended by the editorial of BMC Health Services Research.
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3.1 Critical factors in the adaptation of the National Health Service
(NHS) to the Information Society in Fife (Scotland)

[ADIS eHealth 2010 Doctoral Consortium, Germany 2010

ISBN 978-972-8939-16-8 p.135-142 .y
s | MccsIS

Full paper: Appendix la "‘“ 3

http://www.iadisportal.org/eh-2010-proceedings
Award: Appendix 1b i e
Extended paper Appendix 1c

http://www.iadisportal.org/ijwi/vol9 1.html fitadls LG

3.1.1 Paper introduction

This paper presented a proposed causal model of determinant factors involved in the
adaptation of the national health services to the Information Society. This model represented
the initial stage of the overall research and presented the outcome of an exhaustive literature
review and a Delphi exercise to discover and define the main factors in the proposed model.
Due to the wide extension of the model, the subsequent stages of the research were focused
on one of the independent variables in this model (eHealth Governance) and, the effect on the

dependant variable (Information Society Progress — eHealth component).

3.1.1.1 Awards

This paper recieved the Outstanding Paper Award (Appendix 1b), as a result, a longer paper

was published in the IADIS INTERNATIONAL JOURNAL (I1J) ISSN: 1645-7641 Vol.9

19



Issue 1 (2011) under the title: “EHEALTH IN THE KNOWLEDGE SOCIETY: A CAUSAL
MODEL OF DETERMINANT FACTORS”. The full paper is available in Appendix 1c.
This paper includes an expanded explanation of the causal model and each of the dependant

and independent variables.

3.1.2 Abstract

This piece of research covers a descriptive study of the subject through an exhaustive
bibliography review and a Delphi approach to develop a proposed causal model of
determinant factors involved in the adaptation of the national health services to the
Information Society, with the purpose to optimize eHealth Governance decisions about a
broad range of issues and opportunities that information and related technologies offer to
healthcare professionals, patients, relatives and carers; in other words, citizens interacting
with healthcare services in the Information Society age. This research was carried out in two
stages. The first stage was a descriptive piece of work illustrating the status of the context.
The outcome was a proposed causal model of determinant factors (dependent and
independent variables) involved in the adaptation of the NHS to the Information Society. The
second stage involves a series of exploratory and explanatory pieces of research based on the
causal model obtained from the previous stage; this succession of research works will
measure selected variables in the model to understand their behaviour applying multivariable

correlation analysis techniques.
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3.2 Critical factors in the adaptation of NHS to the Information Society
in Fife, Scotland: a multi case analysis of the eHealth Governance
factor

IADIS eHealth 2010 Doctoral Consortium, Germany 2010
ISBN 978-972-8939-16-8 p. 317-321
Full paper: Appendix 2

http://www.iadisportal.org/eh-2010-proceedings

3.2.1 Paper introduction

This paper presented the overall research design to the Doctoral Consortium at the IADIS
International Conference e-Health 2010; rationalises the width of the model and the
justification of the need to focus in some of the variables. Correspondingly describes the

opportunities for supplementary research work exploring further variables in the model.

3.2.2 Abstract

Exploratory and explanatory work covering a longitudinal analysis of IT/eHealth Governance
implementation as a critical factor to adapt eHealth to the information society in Scotland,
with the purpose to optimize eHealth Governance decisions about a broad range of issues and
opportunities that information and related technologies offer to healthcare professionals,
patients, relatives and carers; in other words, citizens interacting with healthcare services in
the Information Society (IS) age. The study is based on the outcome of a previous descriptive
piece of work of the subject which involved an exhaustive bibliography review and a Delphi
approach, to develop a proposed causal model of determinant factors involved in the national

health services adaptation process to the IS. The study doesn’t exhaust the understanding of
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the causal model, and opens opportunities for future research works to measure other
identified variables in the model, so as to understand their behaviour, and to develop future
analysis to integrate studied factors in a unified model. The outcome of this piece of research
will provide new knowledge about the actual impact of eHealth Governance on the
Information Society progress, a proposed methodology to continue with a longitudinal
analysis, and the incorporation of the experiences of other NHS Boards. We also give
recommendations that support the successful implementation of the eHealth Governance

model across NHS Scotland.
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3.3 eHealth Governance, A Key Factor for Better Health Care:
Implementation of IT Governance to Ensure Better care through

Better eHealth

“Ethical Issues and Security Monitoring Trends in Global [ semssassrmocssomce |

Healthcare: Technological Advancements™ (2011) ETHICAL ISSUES AND
SECURITY MONITORING

TRENDS IN GLOBAL
Chapter 6 p- 72-93 HEALTHCARE

DOI: 10.4018/978-1-60960-174-4.ch006
ISBN13: 9781609601744 ISBN10: 1609601742 EISBN13:

9781609601768

Full paper: Appendix 3

http://www.igi-global.com/book/ethical-issues-security-monitoring-trends/4 5948\

3.3.1 Paper introduction

This paper was published in a multi-author book presenting trends in global healthcare, edited
by Steven A. Brown and Mary Brown (Capella University, USA) and published by IGI
Global (2011).

This publication explains key concepts related to eHealth Governance and examines this
factor as a key enabler for better eHealth and better healthcare.

This paper presents key findings obtained during the Delphi exercise. Furthermore, this
chapter introduces preliminary results of early experiences within the three NHS Boards
under study, as part of their initial implementation of CobIT as eHealth Governance good

practice framework.
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3.3.2 Abstract

In this chapter, a set of recommendations for aligning eHealth with healthcare strategies is
developed. After introducing the key concepts, IT Governance is discussed and described as a
key enabler of successful alignment. Taking outcomes from a study conducted in Scotland,
this chapter compares & contrasts preliminary results with those from similar studies in other
countries. This analysis forms the basis of the chapter’s recommendations, the most important
of which are: (a) to employ a well-known and well- developed IT governance standard, (b) to
ensure that the healthcare organisation has a high level of readiness for the transformation
towards strategic alignment, and (c¢) to utilize experts to direct and monitor both the
organisational change and the eHealth alignment.

Importantly, the results presented in relation to perceived eHealth-NHS alignment were
preliminary, but significant deviations compared with the results presented in advance on this

chapter were not expected.
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3.4 CobIT® Maturity Assessment and Continual eHealth Governance

improvement at NHS Fife

My Alerts Feedback Shopping Cart Sign Out

COBIT Focus Volume 4: October 2012 p. 6-9 My 1SACA
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3.4.1 Paper introduction

This paper presents details of the NHS Fife experience in the implementation of CobIT as
eHealth Governance good practice framework. This paper also explains how the outstanding
results obtained in the NHS Fife captured the interest of other healthcare boards and the
Scottish Government. This interest triggered a multi-case study to demonstrate benefits of
eHealth Governance good practices across Scotland and to provide recommendations on this
regard.

In 2009 the demonstrator project was selected to be presented in the NHS Scotland Annual
National Conference (Glasgow). The poster presented is available in Appendix 4b.

This paper was published in the ISACA COBIT Focus journal in 2012.

3.4.2 Abstract

NHS Fife began working with COBIT® in 2007 led by the need to ensure that its e-health

services were aligned with NHS’s national and local strategies, along with internal pressures
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to improve security, audit outcomes and compliance with recognized standard. COBIT was
introduced as a best practice framework for IT Governance.

Results were impressive. In 2010, the change management process was externally audited;
showing an achievement of a high, level 3 (incipient level 4) maturity. This result represents
one of the highest scores and quickest improvements obtained for processes externally
audited within the e-health practices at NHS Fife.

The improvements to the change management process also resulted in a series of
improvements in linked processes, e.g. service desk and incident management, change and
configuration, service level management, security management, and business continuity,
which consequently led and allowed the ISO 27001 certification (January 2012). The NHS
Fife has been the first in the history of the NHS in Scotland to obtain an ISO 27001
certification.

Since 2010, the NHS Fife has developed a corporate framework for IT governance, which
demonstrates recognition of the importance of IT governance regardless of whether the IT
service is provided by the e-health department or another department (currently within NHS
Fife there is a federated archetype where eHealth services and decisions are made not only by
the eHealth Department but Laboratories, Radiology, Primary Care, General Practitioners and
National services). E-health governance is positively influencing the expansion of the use of
COBIT across other processes linked to e-health services within NHS Fife, but residing
outside of the e-health infrastructure team, e.g. within the e-Health Programme, information

services and other federated IT services.
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3.5 eHealth Governance in Scotland: A Cross-Sectoral and Cross-

National Comparison

Carlisle George - Diane Whitehouse
Penay Duquenoy Editors

cHealth: Legal, Ethical and Governance Challenges (2013)

Chapter 13. p. 299-327
eHealth: Legal,
DOI 10.1007/978-3-642-22474-4 13 Fthical and

Governance
Challenges

Full paper: Appendix 5

http://link.springer.com/book/10.1007/978-3-642-22474-4

i Sprmgrr

3.5.1 Paper introduction

This paper was published in a multi-author book, eHealth: Legal, Ethical and Governance
Challenges (2013), edited by Middlesex University (UK), Carlisle George, Diane Whitehouse
and Penny Duquenoy, and published by Springer Berlin Heidelberg (2013). The publication
identifies and discusses important challenges affecting eHealth in the EU and North America
in the three areas of law, ethics and governance.

In Chapter 13 we presented theoretical foundations and the outcome of the observations on
the three case studies in Scotland, comparing and contrasting the situation of eHealth and IT
governance in other industry sectors and countries.

This publication was presented in 2011 in MED-E-TEL, Luxemburg (Appendix 5b) in
anticipation to the release of the book, which was significantly delayed due to mistimed

changes in eHealth legislation that affected some sections in the book.
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3.5.2 Abstract

This study is built on the proposition that alignment between business and information
technology (IT) through eHealth governance has a positive effect on healthcare performance
and effectiveness. We present some theoretical foundations and the outcome of healthcare
organization case studies in Scotland, comparing and contrasting the situation of eHealth
governance with IT governance in other industry sectors and countries. This study is a
contribution towards a better understanding of how IT governance is happening. We propose
practical recommendations for healthcare executives to optimize eHealth governance
decisions on a broad range of issues and opportunities that information and related
technologies offer to healthcare professionals, patients, relatives and carers; in other words,

citizens interacting with healthcare services in the Information Society.
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3.6 ISACA Journal: Strategic alignment and eHealth Governance in
health care organisations ..burnal

ISACA Journal 2015 Volume 3 GOVERNANCE &

Full paper: Appendix 6

http://www.isaca.org/Journal/Blog/Lists/Posts/

3.6.1 Paper introduction

This paper is split in two publications:

a. A short article in the ISACA Journal introducing the full technical report of a
longitudinal study (2008-2013) on eHealth Governance (Appendix 6a) and

b. A technical report (Appendix 6b) published in the ISACA Knowledge Center with
open discussions in two specialised blogs on COBIT and Healthcare
(http://www.1saca.org/knowledge-center/research/documents/)

This publication presents the results of the longitudinal study (2008-2013) within the

three NHS Boards participating.

The technical report describes exhaustively the background of the study, the applied

methods and the adapted SAM instrument, the design of the study, a description of the

setting and the participants, an explanation of how data was collected but also, the

corresponding results, data analysis, conclusions and discussion.

This paper describes longitudinal observations on strategic alignment, being eHealth

Governance one of the main dimensions. The impact of eHealth Governance on the

information society is not examined in this report but in the next and final article.
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3.6.2 Abstract

Background

EHealth plays an essential role in supporting healthcare in today’s digital society; it is
perceived as crucial for high quality and cost-effective healthcare. However, getting the
expected benefits from eHealth has been difficult to demonstrate. There has been a raising
interest in adopting eHealth Governance frameworks to obtain re-assurance that investments
return the expected results in health care. However how IT Governance is implemented
within healthcare and the actual impact on strategic alignment remains poorly understood.
Methods

This technical report is based on a longitudinal study (2008-2013), involving a multi-case
analysis of three representative health care organisations in Scotland. A combination of
empiric methods has been used: semi-structured interviews with implementers, surveys
(Strategic Alignment Model) and a cross-sectoral/national benchmarking based on a literature
review.

Ninety-two participants were involved across three HCOs under study, with representation of
the main groups of eHealth, clinical and non-clinical stakeholders. The benchmarking
exercise incorporated 9226 institutions providing worldwide coverage.

Results and conclusions

The results show that eHealth Governance is in its infancy across sectors and countries, with
80% of the organisations worldwide in a transition point between a “committed” and an
“established” process.

The findings support our proposition that the more mature eHealth Governance is, the better
the strategic alignment between eHealth and health care organisations (HCOs).

The Strategic alignment is slowly progressing across the organisation (15% since 2008),

indicating a faster development than the overall maturity of eHealth Governance.
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3.7 BMC Journal: Monitoring progress on BMC

Health Services
eHealth strategic alignment and eHealth Research

Governance in health care organisations

BMC Health Services Research Journal (Biomed Central)
Manuscript Reference: 1372800582126062.

[ )u-;m,d

Full paper: Appendix 7

3.7.1 Paper introduction

This paper ha been submitted to Biomed Central (BMC Health Services Research JCR 1.66).
The submission is under review for second time after structural changes to the initial article.
All questions presented by the reviewers have been addressed. The main request has been to
reduce significantly the content, rewrite focusing in the key messages for busy service
managers and re-edit with separating the content that is more relevant for a technical report.
In this sense, the initial article was split in 3 different publications:

a. Short article introducing the technical report to be publish in the ISACA Journal
(Appendix 6a). The ISACA audience is mainly information systems and I.C.T.
professionals, including managers, practitioners and auditors.

b. Technical report, as explained earlier, this report explain granular details of the study
in terms of eHealth Governance as a dimension of the Strategic Alignment Model,
and present the results of the longitudinal analysis.

c. The article submitted to BMC covers the part of the research related to the analysis of
the eHealth Governance impact on the Information Society. This article closes the
loop from the research structure point of view and the argumentative line of the

publications.
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3.7.2 Abstract

EHealth plays an essential role in supporting healthcare in today’s digital society; it is
perceived as crucial for high quality and cost-effective healthcare. However, getting the
expected benefits from eHealth has been difficult to demonstrate. There has been a raising
interest in adopting eHealth Governance frameworks to obtain re-assurance that investments
return the expected results in health care. How IT Governance is implemented within
healthcare, the actual impact on strategic alignment and its influence to the information
society progress, remains poorly understood.

This article presents an analysis of eHealth Governance and Strategic Alignment progress
within three case studies in Scotland and analysis a potential correlation of this factor with
the progress of the Information Society (indistinctively referred also as Digital Society in this
paper). Data from Eurostat and The Scottish Government was available to compare the local

progress of eHealth in the Digital society.
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4 Conclusions

This study aimed to provide a better understanding on how IT Governance is implemented
within HCOs, the actual impact on strategic alignment and its influence to the information
society progress.

Our results are summarised in two main publications:

a. A Technical Report accessible via ISACA Knowledge Centre (Appendix 6a and 6b)
which summarises the main findings on strategic alignment and eHealth Governance
and,

b. The article submitted to BMC (Appendix 7) showing the progress of the main
variables under observation: Strategic Alignment, eHealth Governance, Digital

society and eHealh uptake.

4.1 Main conclusion

Our results support positively our hypothesis that the more mature eHealth Governance is, the
better the strategic alignment between eHealth and HCOs, hence the better progress of
eHealth and the Digital Society.

Our results show very strong positive correlation between all these variables; any effort in
improving eHealth Governance quite likely will have a positive impact on Strategic
Alignment, which in return will have a positive effect on the eHealth progress and the
progress of Digital Society (r=1).

Increments in eHealth Governance maturity are correlated to increments in the Strategic
Alignment (HCO-eHealth) maturity. More data is required in order to establish the

proportionality of the increment, but the correlation seems to be strong (r=0.73). It 1s also
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required further investigations in order to isolate the effect other SAM dimensions in to the
final Strategic Alignment achieved.

Increments in the Strategic Alignment maturity are correlated to increments in eHealth
(r=0.88) uptake indicators and Digital Society progress (r=1, perfect positive correlation).

We propose a minimum of eHealth Governance maturity is required in order to sustain
cHealth societal uptake. Those organisations with eHealth Governance maturity under Level
2 may not respond to our correlation analysis as suggested in this study. This is mainly due to
the fundamental limitations in the decision-making process associated with Ad-Hoc IT
governance. In order to achieve progress on any other variables of our model, it is key that
the appropriate business and IT/eHealth participants formally discuss the priorities and
allocate resources amongst the most important enablers/inhibitors of alignment. This
decision-making authority needs to be clearly defined as a minimum in order to create the

environment for the kind of improvement and progress described in this paper.

4.2 Strategic Alignment is progressing faster

Strategic alignment between eHealth and HCOs is progressing faster than the overall
performance of the Digital Society, eHealth uptake or even eHealth Governance (Figure 32 in
Appendix 7). When analysed the specific dimensions of SAM, this rapid progress
corresponds to periods where HCOs achieved significant developments in Value

Measurement and Partnership while keeping the rest of the SAM dimensions fairly stable.

4.3 eHealth Governance is necessary to sustain Strategic Alignment

Strategic alignment is positively correlated to eHealth Governance, but the overall results
depend also on the performance of the rest of the SAM dimensions. This explains the
observations obtained it this study: the lack of progress on eHealth Governance within the

last period whilst strategic alignment continued to show signs of growth (21%).
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This observation led us to a new hypothesis that will require further research: eHealth
Governance maturity has to reach at least level 2 or 3 in order to make strategic alignment
sustainable. In other words, if the process to make eHealth decisions is not mature enough,
the poor quality of the decision will negatively impact the results of any improvement

initiative around any of the other SAM dimension, hence strategic alignment will not mature.

4.4 Strategic alignment will promote eHealth progress and will

influence the Digital Society evolution

Our study demonstrates that eHealth, as a component of the Digital Society [25] is
progressing, what is more, is doing it at a quicker pace than the overall Information Society
indicators in Scotland. This is positive news for the Scottish population as eHealth has too
many benefits to offer to citizens in the Digital Society, especially for those with long-term
conditions and living in rural areas. A steady progress since 2008 is a promising result.

The Digital Society is also showing signs of steady progress since 2008, despite of the fear
that the economical recession could have slow down the required investments.

Our results support the hypothesis that the more mature eHealth Governance, the better
strategic alignment in HCOs, therefore the better progress of eHealth, which in return will

impact positively the overall progress of the Digital Society.

4.5 eHealth Governance Benchmarking

eHealth Governance is in its infancy within the three cases analysed. This situation is similar
across sectors and countries with 80% of the organisation worldwide at a transition point
between committed organizations with repeatable processes (SAM Level 2) and organisations

with well defined and established eHealth Governance processes (SAM Level 3).
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Organisations are still far away from having measured and improved eHealth Governance
processes.

All types of organizations, regardless the country, are looking for strategic eHealth alignment
and eHealth Governance for similar reasons, particularly for demonstrating value of
investments, audit compliance and regulations, increased pressures for better service quality
and the internal transformation on the IT role from service provider to business enabler. A
common denominator is that IT governance is championed mainly by chief information
officers (40% of organizations). The preferred IT governance archetypes are rapidly moving
towards federal IT governance models (4% annual increment) with almost one in four
companies currently adopting this approach, in contrast, the NHS remains substantially

centralised with presence of some IT silos (i.e. Radiology and Laboratories).

4.6 eHealth Progress

cHealth is showing signs of steady uptake in Scotland (3% growth per year). The delivery of
the National eHealth Strategy is monitored centrally and shows also stable progress on the
key areas: paper-light hospital (43%), video-conferencing (24% growth per year), patient
portals (20% increase per year), Key Information Summaries (0.0017% population in 2013),
Clinical Portals (20% more users and 500% more accesses every quarter), Information
Assurance (Patient Privacy monitoring systems in 85% Boards), eReferrals (5% increment
every quarter).

eHealth has the potential to allow unprecedented transformations of healthcare processes, not
just technologies, but minimising clinical risk, materialising better and wider
multidisciplinary care teams and shifting the self-management of citizen’s own health. Any
effort improving the outcomes of eHealth should be nurtured within HCOs in order to be able

to face the challenges of the future healthcare system. eHealth Governance has the potential
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to provide the assurance required by HCOs for efforts and investments to be aligned with the

healthcare strategy.

4.7 Future research opportunities

eHealth Governance, Strategic Alignment and eHealth in Digital Societies

This study provides some light with regards to how eHealth Governance has been
implemented, the impact on Strategic Alignment and the progress of eHealth in Digital
Societies, however this study covers a limited time span for observations of a gentle and
gradual process of organisational and social transformation, hence the need to continue
monitoring for a longer period of time. Our results suggest a potential correlation between
eHealth Governance, Strategic Alignment and eHealth as a dimension of the “Information” or
Digital Society, but further research is required to confirm our findings and validate our
correlation analysis. This work will continue during the forthcoming years and further
updates will be published accordingly.

For this purpose, this study presents a methodology to continue monitoring the correlation
between eHealth Governance, strategic alignment, eHealth and Digital Society progress.
Causal model of factors

Our research started from a proposed causal model of determining factors involved the
adaptation of healthcare to the information society. We have focused in one of the factors:
cHealth Governance as a dimension of Strategic Alignment, however the vast majority of the
independent variables identified still need further research, each of which could represent and

independent piece of work.

41












5 References

1. Henderson JC, Venkatraman N: Aligning business and IT strategies. In Competing in the
Information Age. Edited by Luftman J. New York: Oxford University Press; 1996:21-42.

2. Murray E, Burns J, May C, Finch T, O'Donnell C, Wallace P, Mair F: Why is it difficult
to implement e-health initiatives? A qualitative study. /mplementation Science 2011, 6:1-
6.

3. GOV.UK [http://www.dh.gov.uk/health/2012/03/sbri/]

4. European Commission: European eHealth Interoperability Roadmap. 2010,
Calliope:1-77.

5. instiLink Team: National survey finds information tech and business alignment a
struggle for American companies. e/ Science News 2008, 2010(8/27/2010).

6. Shaffer V, Rowsell-Jones A, Runyon B: The State of IT Governance in Healthcare
Delivery Organizations and How to Make It Better. 2007, G00148215(8/26/2010).

7. Mieritz L: Gartner Survey Shows Why Projects Fail. 2012, ID:G00231952.

8. Datasec, NHS Fife: eHealth Demonstrator Project for IT Governance. Project reports
2009, S/N(1):1-69.

9. ITGI: IT Governance Global Status Report—2008. 2008, 978-1-60420-064-5:72.

10. Kai-Lik Foh: Integrating Healthcare: The Role and Value of Mobile Operators in
eHealth. 2012, :1-23.

11. Beratarbide E, Kelsey T: eHealth governance in Scotland: a cross-sectoral and cross-
national comparison. In eHealth: Ethical, Legal and Governance Challenges. 1st edition.
Edited by Middlesex University. UK: Springer; 2011:Chapter 3.

12. World Bank: Managing Development - The Governance Dimension. 1991, :1-76.
13. ISACA: COBIT 5 for assurance. ISACA 2013: p.1-17

14. Eccles M, Armstrong D, Baker R, Cleary K, Davis H, Davies S, et al: An
implementation research agenda. Implementation Science 2009, 4(1):18.

15. Clinical Effectiveness Research Agenda Group: An implementation research agenda. A
report prepared for the High Level Group on Clinical Effectiveness. 2009, .

16. Beratarbide E: Critical Factors in the adaptation of NHS to the Information Society in
Fife: an initial causal model. Project reports 2008, :1-60.

17. Beratarbide E (Ed): Proceedings of the IADIS International Conference eHealth 2010:
30/06/2010; Germany. Freiburg (Germany): IADIS; 2010.

45



18. Beratarbide E, Kelsey T: eHealth Governance, A Key Factor for Better Health Care:
Implementation of IT Governance to Ensure Better care through Better eHealth. In

Ethical Issues and Security Monitoring Trends in Global Healthcare: Technological
Advancements. Edited by Brown S, Brown M. Hershey, PA: IGI Global; 2011:72-92.

19. Health Information and Quality Authority: EPrescribing and Electronic Transfer of
Prescriptions: an International Review. 2012, :31.

20. Luftman J: Assessing Business-I1T Alignment Maturity. Communications of ALS 2000,
4(14).

21. Silvius A (Ed): Proceedings of the 40th Hawaii International Conference on Systems
Science (HICSS-40 2007): 3-6 JANUARY; Waikoloa, Big Island, HI, USA. Waikoloa, Big
Island, HI, USA: IEEE; 2007.

22. Hajer K, Michel K (Eds): Proceedings of the 38th Hawaii International Conference on
Systems Sciences, 20035. of the 38th Hawaii International Conference on Systems

Science. Survey of Strategic Alignment Impacts on Organizational Performance in
International European Companies. 2005, Hawaii. IEEE; 2005.

23. Tom Kelsey [http://tom.host.cs.st-andrews.ac.uk/index.html]

25. SIBIS Consortium: SIBIS New eEurope Indicator Handbook. European Commission
2003, SIBIS WP 6:1-241.

26. Eurostat [http://epp.eurostat.ec.europa.eu]

27. An introduction to HEAT Targets.
[http://www.theadmincentre.nes.scot.nhs.uk/working/your-role-in-delivering-national-
initiatives/an-introduction-to-heat-targets.aspx|

28. The Scottish Government: Scotland Performs. National Indicators. 2013, .
29. QSR International: NVIVO - qualitative analysis. 2007, 8.

30. Scottish Government: Better Health, Better Care: Action Plan: What It Means For
You. 2008, .

31. Samarth C: IT adoption in hospitals : social networking, governance and the
clockspeed of change. http://dspace.mit.edu/handle/1721.1/39502?show=full. Massachusetts

Institute of Technology, 2007

32. eHealth [http://www.ehealth.scot.nhs.uk/]

33. Scottish Government: e-Health Statistics. 2009, S/N:1-5.

34. The Scottish Government: eHealth Strategy 2011-2017. 2011, DPAS11983:1-41.

35. The Scottish Government: eHealth Strategy: Common Progress Measures - Initial
analysis. 2013, :1-34.

36. Empirica: Benchmarking ICT use among General Practitioners in Europe. 2008, :91.

46



37. National Statistics: Scotland's People Annual Report: Results from the 2012 Scottish
Household Survey. 2013, .

38. National Statistics: Scotland's People Annual Report: Results from 2007/2008
Scottish Household Survey. Scotland's People Annual Report: Results from 2007/2008
Scottish Household Survey 2009, .

39. National Statistics: Scotland's People Annual report: Results from 2009/2010 Scottish
Household Survey. 2011, .

40. National Statistics: Scotland's People Annual Report: Results from 2011 Scottish
Household Survey. 2012, .

41. National Statistics: Scotland's People Annual report: Results from 2009 Scottish
Household Survey. 2010, .

42. De Haes S: Practices in IT Governance and Business/IT Alignment. 2008, 2.

43. Marshall P, Mckay J (Eds): Proceedings of the 7th Pacific Asia Conference on
Information Systems. Steps Towards Effective IT Governance Steps Towards Effective IT
Governance: Strategic IT Planning, Evaluation and Benefits Management: 10-13 July,
Adelaide. Australia: Australian Journal of Information Systems; 2003.

44. Beimborn D, Franke J, Wagner H, Weitzel T (Eds): Proceedings of the 40th Hawaii
International Conference on System Sciences (HICSS'07) The Influence of Alignment on the

PostImplementation Success of a Core Banking Information System: An Embedded Case
Study: 2007; IEEE; 2007.

45. Bowen P, Cheung M, Rohde F: Enhancing IT governance practices: A model and case

study of an organization's efforts. International Journal of Accounting Information Systems
2007, 8(3):191-221.

46. Vandenbulcke J, Cumps B, Viaene S, Dedene G (Eds): Proceedings of the Hawaii
International Conference on System Sciences. An Empirical Study on Business/ICT
Alignment in European Organisations. 2006, Hawaii. IEEE; 2006.

47. Patel N (Ed): Proceedings of the 36th Annual Hawaii International Conference. Health
Informatics Governance: Researching Deferred IS/IT Mechanisms (ID: 176): 6-9 January;
Big Island, Hawaii. Los Alamitos, California: IEEE; 2003.

48. Bernroider EH, A. (Ed): Proceedings of the Fifth International Conference on Electronic
Business (ICEB 2005). Enterprise Resource Planning and IT Governance in Perspective:

Strategic Planning and Alignment, Value Delivery and Controlling: December 5-9; Hong
Kong. China: Academic Publishers/World Publishing Corporation; 2005.

49. Beratarbide E, Kelsey T, Gil H: Strategic alignment and eHealth Governance. ISACA
Journal. Volume 3 2015. http://www.isaca.org

50. Beratarbide E, Kelsey T, Gil H: Strategic alignment and eHealth Governance
Technincal Report - ISACA Knowledge Centre. 2014. http://www.isaca.org

47












CEO
CFO
CIO
COBIT®
EU

GP

HCO
HEAT

HEPMA
ICT

ISO

IT

ITIL
KIS

LEAN
LTC
NHS
NVIVO
OLA
PPMS
RTT
SAM
SHS
SIBIS
SLA

6 List of abbreviations

Chief Executive Officer

Chief Finance Officer

Chief Information Officer

Control Objectives for IT

European Union

General Practitioner

Health Care Organisation

NHS performance targets for Health Improvement, Efficiency
and Governance, Access to Service and Treatment Appropriate to
Individuals

Hospital Electronic Prescribing and Medicines Administration
Information and Communication Technologies

The International Organization for Standardization
Information Technologies

IT Infrastructure Library

Key Information Summary

Key Performance Indicator

Set of tools and techniques for organisational improvement.
Long Term Conditions

National Health Service

Software that supports qualitative and mixed research methods.
Operational Level Agreement

Patient Privacy Monitoring System

Referral to Treatment (18 Weeks)

Strategic Alignment Model

Scottish Household Survey

Statistical Indicators Benchmarking the Information Society

Service Level Agreement
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INFORMATION SOCIETY IN FIFE
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Kirkcaldy, Scotland, UK

ABSTRACT

This piece of research covers a descriptive study of the subject through an exhaustive bibliography review and a Delphi
approach to develop a proposed causal model of determinant factors involved in the adaptation of the national health
services to the Information Society, with the purpose to optimize eHealth Governance decisions about a broad range of
issues and opportunities that information and related technologies offer to healthcare professionals, patients, relatives and
carers; in other words, citizens interacting with healthcare services in the Information Society age. This research was
carried out in two stages. The first stage was a descriptive piece of work illustrating the status of the context. The
outcome was a proposed causal model of determinant factors (dependent and independent variables) involved in the
adaptation of the NHS to the Information Society. The second stage involves a series of exploratory and explanatory
pieces of research based on the causal model obtained from stage 1; this succession of research works will measure
selected variables in the model to understand their behavior applying multivariable correlation analysis techniques.

KEYWORDS

e-Health, Information Society, e-Health Governance, IT Governance, TeleHealth, Telemedicine.

1. INTRODUCTION

1.1 Nature of the Problem

Health services across the UK, are making important investments and efforts to deliver the eHealth strategy,
which involves more than an internal set of transformations oriented towards the implementation of an
integrated care record jointly managed by patients and healthcare professionals with embedded data security
and confidentiality consented by the patient.

eHealth involves the development, innovative application and tangible implementation of information and
related technologies across the healthcare service, wherever it's needed, to improve effectiveness of the
healthcare for better health. It includes the use of telemedicine and clinical systems used for diagnosis and
care pathways, but also policies and protocols that assure the confidentiality and security of sensitive data.
eHelath involves “the provision of information, education and services to consumers, including patients and
citizens” (Pagliari 2005).

The term “eHealth” conveys the need to address a broader agenda than what is implied by the term IT.
eHealth encompasses much more than the deployment of computer technology. It suggests information and
related technologies and governance processes in support of health and stimulates thought and discussion
about the broad range of issues and opportunities that technology offers in the health care setting to both
healthcare professionals and patients. This wider picture of eHealth, with boundaries above the healthcare
institutions, involving patients that are also citizens, is the foundation of this piece of research. eHealth
requires a transformation of the way citizens (patients, potential patients or carers) and healthcare services
interact (Castells 2005) in other words, eHealth it is an initiative towards the Information Society
assimilation.
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1.2 Purpose

This piece of research analyses determinant factors in the adaptation process of the public national healthcare
services to the Information Society, assuming that these factors are not only such as related to ICT
(Information and Communication Technologies) infrastructures and economical funds but factors related
with perceived benefits and data quality including security. All these factors will be variables in a causal
model and how these variables interact and determine the result: the adaptation of the national health services
to the Information Society (IS).

1.3 Contribution of the Paper

The outcome can be used to optimize decisions on eHealth Governance, focusing the economical, human and
organisational efforts towards critical factors with a high impact in better healthcare by optimizing the
opportunities that the information and related technologies offer to healthcare professionals, patients (actual
or potential), relatives, carers, in other words: citizens interacting with eHealth in the Information and
Knowledge Society.

1.4 Antecedents

This research is based on a previous work conducted since 2005 based on a literature review (Beratarbide
2008)to develop an initial model of acknowledged factors. This piece of work presented partial results at
early stages of the Delphi exercise; the purpose at the time was only to demonstrate research proficiency as
required by the Ph. D. programme.

The outcome was an "Initial causal model of variables" subjected to further Delphi validation of
applicability within the National Health Service. The proposed model also suggests the expected direction of
the relationship between independent factors and the dependant variable: he progress of the IS within the
areas under study in Scotland.

To simplify the analysis some variables were grouped in families of factors based on their proximity or
relation with specific topics of interest. All the factors are vastly explained in the preliminary work
(Beratarbide 2008).

2. METHOD: THE DELPHI EXERCISE

In order to validate the causal model of variables, a Delphi exercise was applied. This method use a group of
experts to obtain their opinion about how adequate is the model according with their knowledge and
experience.

The experts worked independently, providing their opinion in a written way and giving special
consideration to the freedom of their opinion.

The rest of the participants don't know the personal opinion but the group conclusions to ensure experts’
feedback was not influenced. The composition of the panel was published but not the personal feedback
provided. In any case, participation was anonymous when explicitly requested by the participant.

Throughout the process (Figure 1) participants reviewed the group outcome having the opportunity to
keep or change their initial opinion. Changes in opinions are reflected in a new outcome paper that might be
circulated or not, depending on the level of consensus achieved.

Panel Questionnaire Analysing & Disagreements Final

selection / design / ESloB g / Understandiny exploration evaluation /

Opinions

Questionnaire | Data processing ) modif‘i;r:ation \
confirmation

1%t round 29 round

Figure 1. The Delphi process.
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Panelists involved individuals with a good understanding, knowledge and experience in the subject. In
this case the areas of expertise targeted were: information society, national health services and information
technologies.

Although it is generally accepted in the research community that Delphi exercises are not statistically
representative, the size of the panel is transcendent; the more experts involved the better the conclusions. It
was a premise on this piece of research, not only to ensure quality of the outcome but also to minimize the
risk of withdrawals. Special attention was dedicated to obtain the maximum of the panelists’ commitment
and to try to increase the number of them in the exercise to mitigate the risk.

The panel had a representation of relevant “change agents” as detailed below (Figure 2). 35 experts were
invited and 22 responded.

M eHealth provider M eHealth user Decision agent

46%

Figure 2. Composition of the panel of experts.

The expertise although was clearly higher in areas related with eHealth, IT and NHS followed by
expertise in topics purely related with the Information Society.

Although the size of the panel is reduced, the quality and richness is considered adequate in terms of
level of expertise and varied background; representing eHealth providers, users and decision agents,
independent highly experienced eHealth consultants but also people directly involved in the design and
delivery of eHealth across the UK, particularly within the National Health Service in Scotland.

The panel included the expertise of Healthcare Consultants (eHealth Business, Public Health Medicine,
Primary Care and Acute Services), Medical Directors, Clinical Leads for eHealth, eHealth architects, Heads
of eHealth (Information Services, ICT, eHealth Strategy and Programme), eHealth continuity specialists,
Heads of Learning and Development, eHealth Project Managers, IT Consultants, eHealth researchers and
eHealth users.

3. THE INSTRUMENT

A questionnaire was distributed to gather experts’ feedback. The instrument was presented with the following
structure:

. Part I. Introduction to the research in terms of objectives, scope and plan.

. Part II. Contains an interpretative vision of the Information Society, new technologies, the health
sector and the factors which could influence the adaptation process towards the information society.

e  Part III. Introduces the causal model and explains the variables meaning and the direction of the
relationship between the dependant and independent variables (same or opposite directions).

. Part IV. Collects the experts' opinion about the independent variables relevancy and scope. Experts
could concur with or differ on the causal model proposal, and eventually develop their vision or
interpretation of the causal model. The panelists could: accept or reject the variable, give ideas about the
meaning, description or scope of the variable, provide feedback about give ideas about the direction of the
variables relationship (variables can progress in the same or opposites directions).

. Part V. New factors. The last section gathers new factors not included in previous versions of the
causal model circulated for consultation. The panelists can suggest other factors to be incorporated, including
a description and the suggested direction of the relationship with the dependant variable.
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For each variable, the experts self-assess their degree of confidence in the accuracy of their position
according to their specific expertise in that particular matter. The purpose was to mitigate the risk of
assigning equivalent weights to opinions based on significant differences of expertise levels on specific
matters, as the questionnaire covered a wide spectrum of matters, although all of them were related with
eHealth. The “expertise” scale offered these options:

. Expert (Well informed and documented). At this level the expert think he/she has a really good
informed and documented knowledge and experience in this matter to provide the most expert opinion.

*  Informed/Documented. It means the panelist has an informed/ documented opinion. When a
participant thinks he/she has knowledge about the subject based on information or documentation but,
probably limited experience working with this subject.

° General opinion. It means the panelist has only an opinion but not enough informed or documented

* Don't answer / don't know. It means the panelist prefers not giving an opinion about a specific
question.

4. ETHICS

This piece of research has been conducted under the ethics protocols and governance frameworks applicable
within the healthcare service R&D (Research & Development) activity in Scotland. The study is also
compliant with the ethics code of both universities supervising this piece of research.

5. RESULTS

5.1 Model Acceptance

The level of responses shows the model has been highly accepted (Figure 3). None of the factors were
rejected because it was considered they had no influence in the model but because one or more factors were
aggregated or because the impact of the factor compared with other variables was considered almost
negligible.

Figure 3 illustrates weighted values to reflect the level of expertise and confidence in the response
provided by each member of the panel on each of their responses. Expert responses were weighted as 100%
whereas general opinions (GO) where downgraded to 25%. By weighting responses is possible to get a more
accurate view of experts’ actual confidence on their specific area of expertise: IT, eHealth, Information
Society or health service.

The outcome of the model is consistent with the indicators proposed by the EU to benchmark the
Information Society (SIBIS Consortium 2003). It is also consistent with other studies as the initial model
comes from a robust literature review (Beratarbide 2008) as explained in the antecedents.

Most of the comments and rejected factors were related with overlaps between factors that suggested
grouping them in more meaningful variables, sometimes modifying slightly the scope of the initial factor in
order to accommodate related and close variables.

Language was controversial because while clearly this factor refers to the number of non English
speakers treated within the health service in Scotland, which according to the demographics is so vanishingly
small so it should be considered not significant at the present time. However the health service within the EU
has to allow accessibility to non English speakers and can be predictable this factor influence might change
with globalization effect. On the other hand, special consideration should have from the investments
decisions point of view; when there is a finite budget then the more that is spent on translations and means
less available for information services and patient care in general. In any case is a factor that within the area
under study it is considered it has a negligible effect due to current demographics but it might change in the
future.

Persistence of traditional channels was controversial. The reality shows that despite of investments in
automated systems that actually work, areas of health care continue using traditional channels for different
reasons: genuine or perceive security, preference, trust in technology, etc. Areas like laboratories at hospitals
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still send results to GPs on paper although there is enough technology in place to overcome this stage. On the
other hand, as health services are within the area of study are under pressures to make efficiency savings and
get value for the money invested in the healthcare system. Traditional channels will be used less and less in
the face of an effective IS option that works better. The mere persistence of traditional channels will reduce
the move to the IS depending on the outcomes for users.

Connection costs. Infrastructure dependency is well understood in healthcare so a large proportion of
connection costs is borne centrally hence having a complex to measure effect. Individual connections are
increasingly charged and paid for as a cost of connection independent of the data actually carried and hence it
is an effect difficult to measure. Connection cost should include not only the obvious as broadband but also
devices or training; all costs involved in effectively connect. On the other hand, the majority of the
population appreciates the cheaper connection costs compared with the situation years ago. Connectivity, as
any other utility, is subject to competition, and in the current climate it is not likely to have increments in
fares but the overall connectivity cost might increase due to extensive usage and also due to the effect of new
technologies coming up continually and changing the infrastructures required to get a better service; it’s a
cycle that also has cost implications, not only the ongoing cost of broadband consumptions.

Operational groups. It is related with the eHealth governance structure and the relationship between
groups to deliver eHealth, the programme, projects, “implementators” and final users. Operational groups
must exist to deliver the strategy y groups with the skills sets to deliver the strategy with leadership and
commitment; dependency here will rest on change and quality of the people who need to deliver on the
multiple levels of eHealth. Operational groups have to be closer to general health service developments in
particular areas to manage needs and requirements of users and ensuring smooth transitions from old to
newer ways of doing things.

Direct Contact. Although it was accepted, the sense of the relation with the dependant variable in the
model was controversial. There is not clear picture about what is the actual relationship, if this is matching or
opposite.

FO9Language
F25SPersistenceOfTraditionalChannels
F28ConnectionCost
F350perationalGroups
FO2DirectContact
FO6TaxBenefits
F31LawRegulations
FO3Habits

FO7Time
FO8MaintenanceCost
F15UpToDate
F20Capacity
F21MediaConvergence
F23InfrastructureSecurity
F29Age
F36EqualityDiversity
F17Volume

F30Trainin
F37ClinicalDataStandards

Figure 3. Controversial factors

There is specific evidence in patient care were alternatives were put in place that didn’t work because
patients prefer direct contact with health carers. There are cases like VC-based consultations and also a piece
of research regarding the introduction of a new type of leg ulcer dressing in the community. Previously the
generally old patients got a daily and lengthy visit at home from the community nurse. The new dressing
meant one quick visit and again a fortnight later. Some patients however had damage to their ulcers,
preventing healing. Turned out this was because the patients did the damage themselves; they enjoyed
having the nurse come in every day and wanted to go back to that.

In general there is agreement regarding the tendency for people to want to speak or have contact with a
real person may tend to mitigate against the information society, however, this effect in itself may be
influenced by the way the Information Society is taken forward. For example ICT can be used to ensure the
patient speaks or even video link to a real person on the phone who knows the situation, and sorts the
problem out efficiently, even though they are not in a local office near to each other. In other words it would
also depend on how things are done. The future may hold new ways of doing things that would get over the
initial proposed direction, by producing a better outcome for people.

139

77



ISBN: 978-972-8939-16-8 © 2010 IADIS

From a different perspective, Direct Contact might not be person to person, but person to group, or
group to person, this in effect enables multi-disciplinary care to be used in the eHealth context of a mature
information society. The assumption here is that patients can take more responsibility for their own care
reducing the need for hospitalization and therefore direct contact with the health service, hence the relation
with the dependant variable of the model (Information Society progress) will be opposite rather than
matching as initially proposed.

It has to do also with population habits and customs and the age of the targeted collective. Direct Contact
is a matter of a preference but also is a habit or custom.

In the same way, the factor “Mediators” was accepted but the sense of the relation is questionable.
Initiatives like NHS24 and NHS Direct have failed delivering the benefits expected. As the number of
mediators falls, the expertise they individually have is increasingly challenged and while theoretically
patients can be better targeted to point of care this is not happening reliably. Fewer mediators is only a
benefit if they are suitably skilled and resourced to provide accurate service.

Another controversial factor is “Tax saving and other benefits”’. The argument is that support programs
based on tax savings and other benefits, because of using ICT, are an incentive to move towards the
Information Society. In the case of the financial sector, for example, some discounts obtained for buying
financial products or services via the Internet is an incentive to use it. In several EU countries there are tax
savings or discounts for buying PCs for home or for business purposes, for implementing new innovative
software, etc. But if the rationale is the greater the savings on taxes or other equivalent benefits the greater
the impact for IS in NHS Fife, it requires a note of caution; there are few examples where investment in
eHealth have proven to have reduced cost or tax. On the contrary most governments spend between 2-5% of
GDP on eHealth because this is accepted basis service; however there is no clear savings accrued. The test
could be finding the source of savings for the equivalent expenditure on eHealth. In any case the factor
remains key.

Habits and customs. This should be inclusive of culture; the acceptance will be variable based upon
degree of cultural acceptance, previous 'good experience' and the like, and nature of demand. There is a
marked difference between a service that can provide information about a condition such as diabetic
ulceration, but this information service will be unable to 'change a dressing' for this ulceration - so the
limitations are set and should be key in developing future habits and customs for the Information Society.

Groups of variables.

For the purpose of the model some variables were grouped by “families” or matters. When measuring
variables and correlating the results not necessarily the variables can be mathematically group without a
detailed analysis as some variables could have almost a null effect if the rest of factors in the same “family”
have considerable higher values.

These groups are then proposed only to simplify the model but future mathematical application will
require further analysis.

Apart from the initially suggested groups (Perceived benefits, Quality of contents and Infrastructure
quality) the following groups were included:

eHealth Governance, which includes all the factors related with the structures, processes, strategies and
decision making related with eHealth. Variables like Strategic plans and programmes (F34), operational
groups (F35), Leadership and commitment (F33), Law and Regulations environment (F31), Acceptability
(F32), Training (F30), Availability (F27), Clinical data Standards (F37), Security (F14) were included under
this group.

6. CONCLUSION

Although the model was accepted and seams to reflect the main aspects in the adaptation of eHealth to the
Information Society, a number of variables cause controversy around the sense of the relationship, therefore
further research is required to understand the dynamics behind this factor in order to take appropriate
decision on eHealth.

This model is just a small contribution to clarify what are the main aspects influencing this adaptation
process and covers only the experience within a specific NHS Board in Scotland. Despite of this, the
reviewed literature supports the applicability of the model not only to other geographical areas but other
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sectors; most of the factors are commonly referenced in research related with the Information Society in the
public and private sector.

This paper covers only the main aspects but comments supported all the controversy generated around
these factors, although they were accepted the direction of the relationship was not clear. Future research has
to continue and clarify these aspects as the scope of this initial piece of research doesn’t cover such a vast
task.

This model will support further research work, some of them already started; specifically in Scotland an
eHealth Demonstrator project was initiated to measure the impact of eHealth Governance related factor; the
study was concluded in terms of the evaluation of the experiences of 3 NHS Boards across Scotland with
different levels of eHealth Governance maturity. Also this piece of research is already supporting the
correlation of the eHealth Governance family of factors with the perceived alignment of eHealth and the
healthcare business; the study is not concluded but partial results are already available.

This model is consistent with other models available, for example the one proposed by the European
Commission with the collection of SIBIS indicators, but there are other models that are referred to in this
paper (SIBIS Consortium 2003).
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ABSTRACT

This piece of research covers a descriptive study of the subject through an exhaustive bibliography review and a Delphi
approach to develop a proposed causal model of determinant factors involved in the adaptation of the national health
services to the Information Society, with the purpose to optimize eHealth Governance decisions about a broad range of
issues and opportunities that information and related technologies offer to healthcare professionals, patients, relatives and
carers; in other words, citizens interacting with healthcare services in the Information Society age. This research was
carried out in two stages. The first stage was a descriptive piece of work illustrating the status of the context. The
outcome was a proposed causal model of determinant factors (dependent and independent variables) involved in the
adaptation of the NHS to the Information Society. The second stage involved a series of exploratory and explanatory
pieces of research based on the causal model obtained from stage 1; taken together, they measure selected variables in the
model to understand their behavior by applying multivariable correlation analysis techniques.
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eHealth, Information Society, eHealth Governance, IT Governance, TeleHealth, Telemedicine.

1 INTRODUCTION

1.1 Nature of the problem

Health services across the UK are making important investments and efforts to deliver an eHealth
strategy, which involves more than an internal set of transformations oriented towards the implementation of
an integrated care record jointly managed by patients and healthcare professionals with embedded data
security and confidentiality consented by the patient.

eHealth involves the development, innovative application and tangible implementation of information and
related technologies across the healthcare service, wherever it's needed, to improve effectiveness of the
healthcare for better health. It includes the use of telemedicine and clinical systems used for diagnosis and
care pathways, but also policies and protocols that assure the confidentiality and security of sensitive data.
eHealth involves “the provision of information, education and services to consumers, including patients and
citizens” (Pagliari 2005).

The term “eHealth” conveys the need to address a broader agenda than that implied by widespread
constricted views of the IT term, which frequently is associated with computer technology only - although it
is arguable that this proposition is not consistent with the definition and scope of IT according to well-known
frameworks and standards, for example CobIT© (IT Governance Institute 2007). It is not the purpose of this

85



paper to create a debate regarding what IT and eHealth involve, but to suggest that eHealth encompasses
much more than the deployment of computer technology. It implies information and related technologies and
governance processes in support of health and stimulates thought and discussion about the broad range of
issues and opportunities that technology offers in the health care setting to both healthcare professionals and
patients. This wider picture of eHealth, with boundaries above the healthcare institutions, involving patients
that are also citizens, is the foundation of this piece of research. eHealth requires a transformation of the way
citizens (patients, potential patients or carers) and healthcare services interact (Castells 2005) in other words,
eHealth it is an initiative towards the Information Society assimilation.

1.2 Purpose

This piece of research analyses determinant factors in the adaptation process of the public national
healthcare services to the Information Society, assuming that these factors are not only such as related to ICT
(Information and Communication Technologies) infrastructures and economical funds but factors related
with perceived benefits and data quality including security. All these factors will be variables in a causal
model and how these variables interact and determine the result: the adaptation of the national health services
to the Information Society (IS).

1.3 Contribution of the paper

The outcome can be used to optimize decisions on eHealth Governance, focusing the economical, human
and organisational efforts towards critical factors with a high impact in better healthcare by optimizing the
opportunities that the information and related technologies offer to healthcare professionals, patients (actual
or potential), relatives, carers, in other words: citizens interacting with eHealth in the Information and
Knowledge Society.

1.4 Antecedents

This research is based on a previous work conducted since 2005 based on a literature review (Beratarbide
2008) to develop an initial model of acknowledged factors. This piece of work presented partial results at
early stages of the Delphi exercise.

The outcome was an "Initial causal model of variables" subjected to further Delphi validation of
applicability within the National Health Service. The proposed model also suggests the expected direction of
the relationship between independent factors and the dependant variable: the progress of the IS within the
areas under study in Scotland.

To simplify the analysis some variables were grouped in families of factors based on their proximity or
relation with specific topics of interest. All the factors are vastly explained in the preliminary work
(Beratarbide 2008).

2 METHOD: THE DELPHI EXERCISE

In order to validate the causal model of variables, a Delphi exercise was applied. This method uses a
group of experts to obtain opinions about how adequate the model is, according to their knowledge and
experience. The experts worked independently, providing their opinion in a written way and giving special
consideration to the freedom of their opinion.

The rest of the participants had no knowledge of the personal opinions, but only of the group conclusions
to ensure experts’ feedback was not influenced. The composition of the panel was published but not the
personal feedback provided.

Participation was anonymous when Figure 1 The Delphi process.
explicitly requested by the participant.

Throughout the process (Figure 1)
participants reviewed the  group

Panel Questionnaire Exoloration Analysing & Disagreements Final
selection / design / P / Understandiry exploration / evaluation /
\ 7 Opinions
Questionnaire Data processing modlf;t:ahon
confirmation
/ /
1stround | 2" round
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outcome having the opportunity to keep or change their initial opinion. Changes in opinions are reflected in a
new outcome paper indicating the level of consensus achieved.

Panelists involved individuals with a good understanding, knowledge and experience in the subject. In
this case the areas of expertise targeted were: information society, national health services and information
technologies.

Although it is generally accepted in the research community that Delphi exercises are not statistically
representative, the size of the panel is transcendent; the more experts involved the better the conclusions.
This was a premise on this piece of research, not only to ensure quality of the outcome but also to minimize

the risk of withdrawals. Special attention was dedicated to obtain the maximum commitment and to try to
increase the number of panelists in the exercise to mitigate

the risk. . Figure 2 Composition of the panel of experts.
The panel had a representation of relevant ‘“change
agents” as detailed in Figure 2. A total of 35 experts were Metieaithprovider  Wehiealthuser M Decisian agent

invited and 22 responded.

The collective expertise was clearly higher in areas related
with eHealth, IT and NHS followed by expertise in topics
purely related with the Information Society (Figure 3).
Although the size of the panel was reduced, the quality and 46%
richness was considered adequate in terms of level of
expertise and varied background; representing eHealth
providers, users and decision agents, independent highly
experienced eHealth consultants and also people directly
involved in the design and delivery of eHealth across the UK,
particularly within the National Health Service in Scotland.

Figure 3 Panel expertise
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The panel included the expertise of Healthcare Consultants (eHealth Business, Public Health Medicine,
Primary Care and Acute Services), Medical Directors, Clinical Leads for eHealth, eHealth architects, Heads
of eHealth (Information Services, ICT, eHealth Strategy and Programme), eHealth continuity specialists,

Heads of Learning and Development, eHealth Project Managers, IT Consultants, eHealth researchers and
eHealth users.

3 THE INSTRUMENT
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A questionnaire was distributed to gather experts’ feedback. The instrument was presented with the
following structure:

* PartIL. Introduction to the research in terms of objectives, scope and plan.

e Part II. Contains an interpretative vision of the Information Society, new technologies, the health sector
and the factors which could influence the adaptation process towards the information society.

e Part III. Introduces the causal model and explains the variables meaning and the direction of the
relationship between the dependant and independent variables (same or opposite directions).

* Part IV. Collects the experts' opinion about the independent variables relevancy and scope. Experts
could concur with or differ on the causal model proposal, and eventually develop their vision or
interpretation of the causal model. The panelists could: accept or reject the variable, give ideas about the
meaning, description or scope of the variable, provide feedback about give ideas about the direction of
the variables relationship (variables can progress in the same or opposites directions).

* Part V. New factors. The last section gathers new factors not included in previous versions of the causal
model circulated for consultation. The panelists can suggest other factors to be incorporated, including a
description and the suggested direction of the relationship with the dependant variable.

For each variable, the experts self-assessed their degree of confidence in the accuracy of their position,
according to their specific expertise in that particular area. The purpose was to mitigate the risk of assigning
equivalent weights to opinions based on significant differences of expertise levels on specific matters, as the
questionnaire covered a wide spectrum of matters, although all of them were related with eHealth. The
“expertise” scale offered these options:

* Expert (Well informed and documented). At this level the expert think he/she has a really good
informed and documented knowledge and experience in this matter to provide the most expert opinion.

* Informed/Documented. It means the panelist has an informed/documented opinion. When a participant
thinks he/she has knowledge about the subject based on information or documentation but probably
limited experience working with this subject.

* General opinion. It means the panelist has only an opinion but not enough informed or documented

* Don't answer / don't know. It means the panelist prefers not giving an opinion about a specific
question.

Figure 4 shows the level of confidence of the panel in the accuracy of the responses provided according to
their level of expertise in the subject. The level of confidence has been weighted to get a more accurate view
of experts’ actual confidence on their specific area of expertise: IT, eHealth, Information Society or health
service. Expert responses were weighted as 100% whereas general opinions (GO) where downgraded to
25%.
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Figure 4 Level of confidence of the panel per factor.
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4 ETHICS

This piece of research has been conducted under the ethics protocols and governance frameworks
applicable within the healthcare service R&D (Research & Development) activity in Scotland. The study is
also compliant with the ethics code of both universities supervising this piece of research. Further
information about the application process required by the NHS can be obtained from the National Research
Ethics Service website whttp://www.nres.npsa.nhs.uk/applications/.

S INITIAL CAUSAL MODEL OF FACTORS

Figure 5 illustrates the causal model of factors initially proposed to start the Delphi rounds. This model
was subject to validation and adapted according to the panel consensus. Definitions of each variable are
presented following the model diagram.
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Figure 5 Initial causal model of factors.
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S.1 The dependant variable: Adaptation level to the Information Society

The dependant variable (D) on this study is the level of adaptation of an specific healthcare organisation
to the Information Society. This variable will increase according to the independent variables behaviour. The
organisation under study is the NHS Fife (National Health Service Fife (Scotland, UK).

5.1.1 Conceptual description

In the context of this research, the Information Society is visualised as a community that uses
extensively and in an optimised way the opportunities offered by information and communication
technologies as a media for citizen’s personal and professional development (Basque Government 2000).

Adaptation means changing or adjusting something to suit a new situation, environment or
circumstances. In this case, the level of adaptation of a healthcare organisation to the Information
Society is the intensity a healthcare organisation is changing and adjusting the provision and management of
health services, in order to suit the demands of this new community called the Information Society.
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The stakeholders involved in this process are not only health professionals and patients but any potential
user of health services, support staff from other departments than clinical areas and third parties involved in
the health service provision.

5.1.2 Measurement

To measure the level of adaptation of a healthcare organisation to the Information Society, there are a
proposed number of indicators used by SIBIS, the Statistical Indicators Benchmarking the Information
Society (SIBIS Consortium 2003). This project will offer a conceptual and methodological structure to map
and benchmark the Information Society development.

SIBIS have developed an entire indicator system, which is very comprehensive, offering selected key
indicators by thematic domains to monitor the development of specific areas of the Information Society, for
example the eHealth (see eHealth indicators at the bottom of the Table below).

These indicators have been selected because they are supposed to be suitable for monitoring the most
important and far-reaching aspects of IS developments and benchmarking in the current EU member states,
the US and Switzerland.

5.2 Perceived benefits.

This is an aggregated variable that combines a number of factors involved in the way people perceive
how favourable could be for them the changes and adjustments healthcare organisations are doing to improve
the way health services are delivered in the Information Society. These new ways of interaction with health
services could be more useful or improve their life quality, for example the NHS 24 website allows users to
get health care advice without necessarily going to their GP or A&E unless it is necessary. Our hypothesis is
that an increased perceived benefit means a greater level of adaptation of NHS Fife to the Information
Society. For the purpose of this research we have classified the benefits into seven (7) categories as follows.

5.2.1 Convenience

Our hypothesis is that people will have a better perception of the changes on healthcare services to the
Information Society if the adjustments reflect services that become more useful, comfortable, easier, quicker
or suitable for them. Any increase in the perceived convenience will be reflected in an increase in the
perceived benefit.
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5.2.2 Direct contact

This variable collects the citizens (Information Society individuals) preferences in terms of a direct
contact, for example face to face, with a person who offer a product or services directly or on behalf of a
healthcare organisation or related service.

5.2.3 Habits & customs

Some of the habits and customs are not directly related with obtaining tangible benefits like savings of
effectiveness but with individual preferences: why does somebody prefer going to their local general practice
to discuss results of a blood test rather than accessing the results via web and having an on line discussion
with a competent member of a 24hrs healthcare service.

5.2.4 Journey savings

Information Society offer new ways of doing things, mainly using new information and communication
technologies (ICT), which enables reductions in travelling time, particularly for things than can be done
remotely, for example, finding out preliminary information about healthcare services, treatments, risks, self-
assessments, forms that might need to be completed, checking results, verification of treatment changes (i.e.
new medication or doses), communication of regular feedback on long term conditions (i.e. diabetes
monitoring) etc.

5.2.5 Mediators (intermediaries) savings.

In general, fewer mediators means efficiency for final users, not only in terms of the speed to get the
outcome of the service, but reducing the risk of introducing “noise” or misinformation in the communication
process more likely in a larger chain of intermediaries and the consequent clinical risks if errors are made.

For example, a single point of information reduces the amount of calls, trips and people the user has
contact with. As the NHS 24 aim states it “is designed to help you to get the right care from the right people
at the right time”, which is a way of providing a service in a more efficient way reducing the amount of calls,
trips and contact points to gather information about the right care service a user is looking for.

This variable could be measured in terms of number of intermediaries but also time expend or financial
costs associated.

5.2.6 Tax savings and other benefits

Support programs based on tax savings and other benefits because of using ICT, are an incentive to move
towards the Information Society. In the case of the financial sector, for example, some discounts obtained for
buying financial products or services via the Internet is an incentive to use it. In other EU countries there are
tax savings for buying PCs for private use or for business, for implementing new innovative software, etc.
This could be finding the source of savings for the equivalent expenditure on eHealth. In any case the factor
remains key.

5.2.7 Time savings
Reduced time delivering health services could improve the perceived benefits of the adjustments
healthcare organisations are making in order to adapt services to the Information Society population.

5.3 Quality of contents.

“Content” refers not only to data related to healthcare but knowledge, information and services available
through ICT (information and related technologies), as a part of the Information Society offering, like
electronic patient record, remote accessibility to healthcare information and services or telemedicine
contribution between other types of contents.

This content is created to benefit the Information Society consumers according to the value the users give
to it: if the content is not suitable the actual quality is considered poor, unsatisfactory and not adequate for the

purpose. This variable will measure the level that the content matches user expectations.

This variable aggregates a number of factors that combine different types of user expectations. The
categories of expectations that have been considered more relevant are presented below.
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5.3.1 Maintenance cost

The majority of the content is perishable. The content needs to be updated continually, otherwise it loses
value. To keep it updated requires time, effort and continuous maintenance. It is expected the more content is
offered through ICT the higher the maintenance costs.

5.3.2 Language

This variable measures the languages in which the content is offered. This factor can be measure in terms
of the number of language (an absolute measure) or relative to the adequation of content to the languages
more commonly required in an specific community on the basis that offerings of content in languages that are
not required add no value.

5.3.3 Customisation

This variable measures the availability of customisable contents. ICT facilitates the customisation of
products and services offered to users and customers. It requires a good understanding of user preferences
and needs based on the use they have to do of data, information and related healthcare services.

5.3.4 Usefulness
Contents have to be useful from the user’s experience perspective. It is based on the principal of offering
what different types of users require, no more no less than what is needed as none of these add value.

5.3.5 Diversity

This variable measures the diversity of content, richness and comprehensiveness. Diversity can be found
in different ways, e.g. providing comprehensive information about different healthcare topics, but also
variety of services, languages, channels (phone, computer, paper, video/teleconference), format (voice, text,
graphical, video, sensorial), aggregated and detailed, static, dynamic or interactive.

5.3.6 Accuracy

This variable is related with the content proximity to the truth or the true value. Some content is less
sensible to expire with the progress of time than other types of content. There are challenges regarding
associating different pieces of content with the same relevant subject (e.g. identifying and linking different
pieces of clinical records with the same individual) that might affect the accuracy of the content.

5.3.7 Security

This variable measures the user’s confidence in information and services provided via ICT.
Confidentially is an important element of perceived security, but also the perception of the availability,
accessibility and accuracy of the contents. The more users can trust healthcare information and services via
ICT in terms of confidentiality, availability, accessibility and accuracy, the better satisfaction of their
expectations.

5.3.8 Up-to-date level
As mentioned above, most of the contents need to be updated continually to be useful. This variable
measures how updated the contents are with the progress of time.

5.3.9 Interaction

Part of this research hypothesis is that interactive contents are more interesting than others, from the
user’s experience when using ICT for interacting with healthcare organisations and related services. This
variable measures how interactive the content is.

5.3.10 Volume

The hypothesis is that there should be enough services and content to satisfy the user needs and
expectations. It is like a library without books, how much interest could it have? This variable measures the
amount of healthcare content, including services, offered via information and related technologies.

5.3.11 Applications
It means the application of ICT, for example pieces of software for different healthcare services and
functions, available and actively used to complete a task that the user wishes to perform when interacting
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when the healthcare service. Some examples are directly related with clinical systems in place, for example
radiology, laboratory orders, early alerts of clinical risks/conditions, single electronic patient record,
healthcare pathways management software but also remote diabetes monitoring systems, TV via IP for
inpatients and other patient entertainment innovations.

5.4 Infrastructures quality

An information infrastructure is defined by (Hanseth, 2002) as "a shared, evolving, open, standardized,
and heterogeneous installed base" and by (Pironti, 2006) as all of the people, processes, procedures, tools,
facilities, and technology which supports the creation, use, transport, storage, and destruction of information.
For this research purpose, only issues related with the “installed base” of facilities and technology that
support the information life cycle has been considered in this variable, and specifically the aspects mentioned
below. The infrastructures quality is an aggregated variable that combines the factors explain below and
measures the level the ICT infrastructure is available to provide healthcare services to meet the expectations
of the Information Society citizens.

5.4.1 Connectivity
This variable measures the level of available connections to the network and the Internet in the area of
influence of a specific healthcare organisation.

5.4.2 Capacity

This variable 1s expected to measure the capability of the ICT infrastructure to carry information and
provide eHealth services. The greater the capacity (e.g. bandwidth, storage, CPU/processing), the greater the
infrastructure potential.

5.4.3 Media convergence

The possibility to access the Information Society through a variety of channels, media or tools promotes
technology integration in all socio-economic groups. This variable includes, for example, the convergence of
clinical systems based on ICT with Internet and web based services and/or TV interactive options or mobile
telecommunications in order to offer an specific integrated healthcare service or piece of information.

5.4.4 Financial support

This variable measures the financial support directly related with using, developing, implementing or
improving the eHealth related infrastructure not only within an specific healthcare organisation but the
infrastructure require by citizens that need to interact with it.

5.4.5 Infrastructure security

A high percentage of the European population consider that the Internet is not safe enough for
transactions and communications. These concerns are related with both contents and infrastructure security.
This variable measures the users’ trust in the infrastructure security.

5.4.6 Investments

This factor reflects private and public investments to improve and support the ICT infrastructure. This is
complementary to financial support, since the “Investments” factor involves the organisation or citizens own
financial contributions whilst the “financial support” variable involves external contributions.

5.4.7 Compatibility / Integrability

This variable measures the volume of ICT components integrated or compatible with the rest of the ICT
infrastructure. “Integrated” means that an ICT component, directly or via software and/or architectural
principles of computer systems, fits into the enterprise applications infrastructure. “Compatible” means that
an ICT component can co-exist with the rest of the infrastructure because it complies with the standards.
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5.4.8 Connection cost

Necessary investments in equipment and communications (e.g. network connections) are considered as a
limiter by an important part of the European population at the present time. This variable includes citizen
connection cost and eHealth services connection cost.

5.5 Availability

Modern societies appreciate high availability (24x7x365) services, such as financial, leisure and health.
This variable measures the volume of eHealth services available 24x7x365.

5.6 Persistence of traditional channels

There is a fear that using virtual channels could be a threat to the continuity of traditional businesses,
services or channels. From the users’ point of view, the persistence of traditional channels allows users to
make a choice about accessing the service through either traditional or eHealth channels. This variable

measures the amount of health services that can be accessed in both ways: via traditional channels and
through eHealth services.

5.7 Age

Young people are the easiest to adapt to technological changes. This variable measures the number of
users by age groups using and providing eHealth services.

5.8 Training

Knowledge can reduce the resistance to change and improve confidence in new ways to access health
services and information. This variable measures the amount of training provided, it could be measured in
terms of training budget, amount of training initiatives or number of trained users or citizens.

5.9 Law & regulations environment

This variable measures the number of different matters, regulated via law and other international, EU or
local regulations, related with eHealth services.

5.10 Acceptability

It means how acceptable eHealth services are to healthcare professionals and Information Society
citizens.

5.11 Leadership / commitment

An effective eHealth implementation requires vision, commitment and leadership at the highest levels.
This variable measure the existence of organisational structures leading the process towards the eHealth
services in a healthcare organisation representing all sides: clinical, ICT, the healthcare organisation and the
citizens.

S.12 Strategic plans and programs

This variable is very close to the variable defined above, but this one measure the amount of strategic
actions and programmes related with the eHealth services.
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5.13 Operational groups

This variable measure the existence of groups implementing the eHealth & ICT strategies.

5.14 Equality & diversity

Equity & Diversity is an underpinning principle in information for patients, hence we must ensure that
patients and their carers have various ‘channels’ through which they can obtain health advice.

5.15 Clinical data standards

As expressed in the NHS Scotland eHealth/ IM&T Strategy 2004-2008 that “NHS Fife need well-defined
and agreed core data standards and datasets to underpin the key clinical systems that contribute to the
Integrated Care Record. These will be developed to achieve compatibility between clinical datasets for
individual specialties such that information common to the datasets will, where possible, be collected once
and where appropriate be re-used. The NHS will align wherever possible with other UK developments and
to SNOMED' Clinical Terms as the strategic standard. Patients should not have to supply information
repeatedly.”

Healthcare organisations also need agreed datasets for the collection and maintenance of local service
provider information, to underpin the delivery of comprehensive patient information services.

According with it, this variable measures the level of alignment of a healthcare organisation with other
local or National developments and to SNOMED Clinical Terms.

5.16 Innovation

This variable measures the innovative use of eHealth resources, including ICT services, to support better
working practices and health improvement.

6 RESULTS

6.1 Model acceptance

The level of responses shows the model has been highly accepted (Figure 6). None of the factors were
rejected due to a lack of influence in the model, but because one or more factors were aggregated or because
the impact of the factor compared with other variables was considered almost negligible.

! SNOMED (Systematized Nomenclature of Medicine -- Clinical Terms)
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Figure 6 Model acceptance
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The outcome of the model is consistent with the indicators proposed by the EU to benchmark the
Information Society (SIBIS Consortium 2003). It is also consistent with other studies as the initial model
comes from a robust literature review (Beratarbide 2008) as explained in the antecedents.

Most of the comments and rejected factors were related with overlaps between factors that suggested
grouping them in more meaningful variables, sometimes modifying slightly the scope of the initial factor in
order to accommodate related and close variables.

6.2 Controversial factors

Some factors were controversial as shown in Figure 7; the reasons for debate are explained subsequently.

Language was controversial because while clearly this factor refers to the number of non-English
speakers treated within the health service in Scotland, which according to the demographics is so vanishingly
small so it should be considered not significant at the present time. However the health service within the EU
has to allow accessibility to non-English speakers and can be predictable this factor influence might change
with globalization effect. On the other hand, special consideration should have from the investments
decisions point of view; when there is a finite budget then the more that is spent on translations and means
less available for information services and patient care in general. In any case is a factor that within the area
under study it is considered it has a negligible effect due to current demographics but it might change in the
future.

Persistence of traditional channels was controversial. The reality shows that despite of investments in
automated systems that actually work, areas of health care continue using traditional channels for different
reasons: genuine or perceive security, preference, trust in technology, etc. Areas like laboratories at hospitals
still send results to GPs on paper although there is enough technology in place to replace this. On the other
hand, as health services are within the area of study are under pressures to make efficiency savings and get
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face of an effective IS option that works better. The mere persistence of traditional channels will reduce the
move to the IS depending on the outcomes for users.

Figure 7 Controversial factors.
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Connection costs. Infrastructure dependency is well understood in healthcare so a large proportion of
connection costs is borne centrally hence having a complex to measure effect. Individual connections are
increasingly charged and paid for as a cost of connection independent of the data actually carried and hence it
is an effect difficult to measure. Connection cost should include not only the obvious as broadband but also
devices or training; all costs involved in effectively connect. On the other hand, the majority of the
population appreciates the cheaper connection costs compared with the situation years ago. Connectivity, as
any other utility, is subject to competition, and in the current climate it is not likely to have increments in
fares but the overall connectivity cost might increase due to extensive usage and also due to the effect of new
technologies coming up continually and changing the infrastructures required to get a better service; it’s a
cycle that also has cost implications, not only the ongoing cost of broadband consumptions.

Operational groups. It is related with the eHealth governance structure and the relationship between
groups to deliver eHealth, the programme, projects, “implementators” and final users. Operational groups
must exist to deliver the strategy y groups with the skills sets to deliver the strategy with leadership and
commitment; dependency here will rest on change and quality of the people who need to deliver on the
multiple levels of eHealth. Operational groups have to be closer to general health service developments in
particular areas to manage needs and requirements of users and ensuring smooth transitions from old to
newer ways of doing things.
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Direct Contact. Although it was accepted, the sense of the relation with the dependant variable in the
model was controversial. There is not clear picture about what is the actual relationship, if this is matching or
opposite.

There is specific evidence in patient care were alternatives were put in place that didn’t work because
patients prefer direct contact with health carers. There are cases like VC-based consultations and also a piece
of research regarding the introduction of a new type of leg ulcer dressing in the community. Previously the
generally old patients got a daily and lengthy visit at home from the community nurse. The new dressing
meant one quick visit and again a fortnight later. Some patients however had damage to their ulcers,
preventing healing. Turned out this was because the patients did the damage themselves; they enjoyed
having the nurse come in every day and wanted to go back to that.

In general there is agreement regarding the tendency for people to want to speak or have contact with a
real person may tend to mitigate against the information society, however, this effect in itself may be
influenced by the way the Information Society is taken forward. For example ICT can be used to ensure the
patient speaks or even video link to a real person on the phone who knows the situation, and sorts the
problem out efficiently, even though they are not in a local office near to each other. In other words it would
also depend on how things are done. The future may hold new ways of doing things that would get over the
initial proposed direction, by producing a better outcome for people.

From a different perspective, Direct Contact might not be person to person, but person to group, or
group to person, this in effect enables multi-disciplinary care to be used in the eHealth context of a mature
information society. The assumption here is that patients can take more responsibility for their own care
reducing the need for hospitalization and therefore direct contact with the health service, hence the relation
with the dependant variable of the model (Information Society progress) will be opposite rather than
matching as initially proposed.

It has to do also with population habits and customs and the age of the targeted collective. Direct Contact
is a matter of a preference but also is a habit or custom.

In the same way, the factor “Mediators” was accepted but the sense of the relation is questionable.
Initiatives like NHS24 and NHS Direct have failed delivering the benefits expected. As the number of
mediators falls, the expertise they individually have is increasingly challenged and while theoretically
patients can be better targeted to point of care this is not happening reliably. Fewer mediators is only a
benefit if they are suitably skilled and resourced to provide accurate service.

Another controversial factor is “Tax saving and other benefits”. The argument is that support programs
based on tax savings and other benefits, because of using ICT, are an incentive to move towards the
Information Society. In the case of the financial sector, for example, some discounts obtained for buying
financial products or services via the Internet is an incentive to use it. In several EU countries there are tax
savings or discounts for buying PCs for home or for business purposes, for implementing new innovative
software, etc. But if the rationale is the greater the savings on taxes or other equivalent benefits the greater
the impact for IS in NHS Fife, it requires a note of caution; there are few examples where investment in
eHealth have proven to have reduced cost or tax. On the contrary most governments spend between 2-5% of
GDP on eHealth because this is accepted basis service; however there is no clear savings accrued. The test
could be finding the source of savings for the equivalent expenditure on eHealth. In any case the factor
remains key.

Habits and customs. This should be inclusive of culture; the acceptance will be variable based upon
degree of cultural acceptance, previous 'good experience' and the like, and nature of demand. There is a
marked difference between a service that can provide information about a condition such as diabetic
ulceration, but this information service will be unable to 'change a dressing' for this ulceration - so the
limitations are set and should be key in developing future habits and customs for the Information Society.

6.3 Groups of variables.

For the purpose of the model some variables were grouped by “families” or matters. When measuring
variables and correlating the results not necessarily the variables can be mathematically group without a
detailed analysis as some variables could have almost a null effect if the rest of factors in the same “family”
have considerable higher values.
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These groups are then proposed only to simplify the model but future mathematical application wil
require further analysis.

Apart from the initially suggested groups (Perceived benefits, Quality of contents and Infrastructur:
quality) the following groups were included:

eHealth Governance, which includes all the factors related with the structures, processes, strategies anc
decision making related with eHealth. Variables like Strategic plans and programmes (F34), operationa
groups (F35), Leadership and commitment (F33), Law and Regulations environment (F31), Acceptability
(F32), Training (F30), Availability (F27), Clinical data Standards (F37), Security (F14) were included unde
this group.

7 PROPOSED MODEL

Figure 8 Causal model after Delphi (final)
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8 CONCLUSION

Although the model was accepted and seems to reflect the main aspects in the adaptation of eHealth to the
Information Society, a number of variables cause controversy around the sense of the relationship, therefore
further research is required to understand the dynamics behind this factor in order to take appropriate
decision on eHealth.

This model is a clarifying contribution to the main aspects influencing this adaptation process, and is
limited to the experience within a specific NHS Board in Scotland. Nevertherless, the reviewed literature
supports the applicability of the model not only to other geographical areas but to other sectors; most of the
factors are commonly referenced in research related with the Information Society in the public and private
sectors.

This paper covers the main aspects, and participants’ comments highlighted controversial factors, which
were accepted even though the direction of the relationship was not clear. Future research will clarify these
aspects.

This model will support further research work, some of them already started. An eHealth Demonstrator
project was initiated in Scotland to measure the impact of eHealth Governance-related factors; the study was
concluded in terms of the evaluation of the experiences of 3 NHS Boards across Scotland with different
levels of eHealth Governance maturity. This piece of research is already supporting the correlation of the
eHealth Governance family of factors with the perceived alignment of eHealth and the healthcare business;
the study is not concluded but partial results are already available.

This model is consistent with other models available, for example the one proposed by the European
Commission with the collection of SIBIS indicators, but there are other models that are referred to in this
paper (SIBIS Consortium 2003).
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CRITICAL FACTORS IN THE ADAPTATION OF NHS TO
THE INFORMATION SOCIETY IN FIFE, SCOTLAND: A
MULTI CASE ANALYSIS OF THE EHEALTH
GOVERNANCE FACTOR

Elena Beratarbide
CISA, Polytechnical University of Valencia, NHS Fife
Kirkcaldy, Scotland, UK

ABSTRACT

Exploratory and explanatory work covering a longitudinal analysis of I'T/eHealth Governance implementation as a critical
factor to adapt eHealth to the information society in Scotland, with the purpose to optimize eHealth Governance decisions
about a broad range of issues and opportunities that information and related technologies offer to healthcare
professionals, patients, relatives and carers; in other words, citizens interacting with healthcare services in the
Information Society (IS) age. The study is based on the outcome of a previous descriptive piece of work of the subject
which involved an exhaustive bibliography review and a Delphi approach, to develop a proposed causal model of
determinant factors involved in the national health services adaptation process to the IS. The study doesn’t exhaust the
understanding of the causal model, and opens opportunities for future research works to measure other identified
variables in the model, so as to understand their behavior, and to develop future analysis to integrate studied factors in a
unified model. The outcome of this piece of research will provide new knowledge about the actual impact of eHealth
Governance on the Information Society progress, a proposed methodology to continue with a longitudinal analysis, and
the incorporation of the experiences of other NHS Boards. We also give recommendations that support the successful
implementation of the eHealth Governance model across NHS Scotland.

KEYWORDS

e-Health, Information Society, eHealth Governance, IT Governance, Telehealth, Telemedicine.

1. INTRODUCTION

1.1 Nature of the Problem

Health services across the UK, are making important investments and efforts to deliver the eHealth strategy,
which involves more than an internal set of transformations oriented towards the implementation of an
integrated care record jointly managed by patients and healthcare professionals, with embedded data security
and confidentiality consented by the patient. eHealth also involves the development, innovative application
and tangible implementation of information and related technologies across the healthcare service, wherever
it's needed, to improve effectiveness of the healthcare for better health. It includes the use of telemedicine
and clinical systems used for diagnosis and care pathways, but also policies and protocols that assure the
confidentiality and security of sensitive data. eHealth involves “the provision of information, education and
services to consumers, including patients and citizens” (Pagliari 2005).

The term “eHealth” conveys the need to address a broader agenda than what is implied by the term IT.
eHealth encompasses much more than the deployment of computer technology. It suggests information and
related technologies and governance processes in support of health and stimulates thought and discussion
about the broad range of issues and opportunities that technology offers in the health care setting to both
healthcare professionals and patients. This wider picture of eHealth, with boundaries above the healthcare
institutions, involving patients that are also citizens, is the foundation of this piece of research. eHealth
requires a transformation of the way citizens (patients, potential patients or carers) and healthcare services
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interact (Castells 2005)in other words, eHealth it is an initiative towards the Information and Knowledge
Society assimilation.

1.2 Purpose

This work intends to optimize eHealth Governance decisions about a broad range of issues and opportunities
that information and related technologies offer to healthcare professionals, patients, relatives and carers; in
other words, citizens interacting with healthcare services in the Information Society age by providing new
knowledge about the actual impact of eHealth Governance on Information Society progress, also proposing a
methodology to continue with a longitudinal analysis and incorporating other health service boards
experiences and setting recommendations to support the successful implementation of the eHealth
Governance model across NHS Scotland.

1.3 Antecedents

This research is based on a previous work conducted since 2005 based on a literature review (Beratarbide
2008)and a Delphi exercise (Beratarbide 2010)to validate its applicability within the national health care
service in Scotland. The proposed model also suggests the expected direction of the relationship between
independent factors and the dependant variable: the progress of the IS within the areas under study in
Scotland.

To simplify the analysis some variables were grouped in families of factors based on their proximity or
relation with specific topics of interest. All the factors are fully explained in these preliminary pieces of
work.

1.4 Research Questions

e-Health services are changing as the NHS is demanding more aligned information and related technologies
services.

Some NHS boards are implementing IT Governance as it seems to be the answer for ensuring a better
alignment between NHS business (health care) and eHealth (delivery of health care in line with the
Information Society demands), but How are NHS boards implementing IT Governance? RQ1 (Primary);
this question summarizes a variety of concerns regarding how this process is happening, including What are
the drivers in each case? How are IT Governance projects approached? Which resources and structures are
involved? How long is taking the improvement process? What’s the effort involved? What benefits are
identified? Is it possible to identify an implementation pattern? What are the lessons learned?

A secondary question leading this research is What is the relationship between IT Governance and the
evolution of the IS from the eHealth perspective? RQ2 (Secondary) It implies the comparison of the
progress of IT Governance implementation initiatives, including indicators of maturity if available and the
indicators of the IS developed by the EU observatory (eHealth subset).

2. RESEARCH DESIGN

As mentioned before, the nature of this piece of research is exploratory and can be classified as applied
research using a multi-case study approach.

2.1 Bibliography Review

The subject has been already drafted and a preliminary bibliography review was conducted and presented in
previous research work (Beratarbide 2008). Documentation was stored, coded and manipulated with
automated tools for qualitative research (QSR International 2007).

The main areas to be considered from the ontological point of view are those relating to the subject of this
research (eHealth, Information Society, IT Governance, National Health Services) and others relating to
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tools, techniques, methods and methodologies involved: case studies, applied research, Business/IT
alignment assessment, Information Society evolution indicators, IT Governance and related standards and
frameworks.

2.2 Case Studies

Although case studies have been criticized within the research community, it has been considered to be a
valid method of research and adequate for this particular study. Case studies are widely used in empiric
research within business organization studies. As shown in the analysis of research strategies in business
organization (Grunow 1995, 93-103), over 50% of the 204 organizational studies reviewed were based on
case studies.

Case studies are also a common approach in the Information Technologies area (Benbasat, Goldstein, and
Mead 1987, 369-386) as it is particularly suitable for developing new theories based on new knowledge
captured by exploration of practitioners’ experiences. At the present time there are multiple references
available to the adequacy of case studies to develop theories, particularly in explicative studies (Bonache
1999, 123-140). Several authors and researches suggest the convenience of case studies for situations of
change because are particularly focused on responding to “how” and “why” research questions like Van de
Ven (Van de Ven, Andrew H. and Huber 1990). In essence, IT Governance implementation projects are
based on change management approaches to move organization towards higher levels of maturity. Case
studies, if conducted appropriately, can contribute positively to the development of rigorous theoretical
perspective regarding business organizations (Bonache 1999, 123-140).

As a multi-case study the relevance of the cases selected has been taken into consideration. As the
purpose of this research is the provision of knowledge and understanding of the way different types of NHS
boards implement IT Governance, in order to develop recommendations for the implementation across
Scotland, it implies that cases representative of different kinds of organizations is required. The three
regional NHS boards under consideration have relevant similarities and differences that justify their selection
as they allow the generalization at NHS level but ensuring internal validity on this piece of research. The
criteria applied were:

*  Sector/industry similarity: This study is focused on the health care sector, particularly the National
Health Service

*  Cultural/geographical similarities: all cases must be based in Scotland

*  Scope of business services: NHS Boards in order to allow generalization as all boards provide
similar services

*  Organization size: different sizes (small, medium and big)

*  Maturity: different starting levels of IT Governance maturity according to the CobIT maturity
model.

To develop each case study, specific methods and techniques will be applied as required for better
gathering of different kinds of qualitative and quantitative data, including but not restricted to:

. Data available in the eHealth Demonstrator Project Files (Datasec and NHS Fife 2009)
(secondary data). The eHealth demonstrator project promoted, analyzed and demonstrated the achievements
and experiences of 3 healthcare boards applying well-known IT Governance frameworks like COBIT (IT
Governance Institute 2007, 196). Files include documentation related with service structure and
management, audit and internal reports, performance management data (i.e. eHealth Governance). Also
included were the outcomes of semi structured interviews conducted, meetings and workshops with key staff
involved in IT (eHealth) Governance processes. Finally, these files contain the valuable information about
the IT/Business alignment evaluation conducted as part of the project. As part of this piece of research, the
methods applied during the Demonstrator Project were critically analyzed to ensure the data gathered is
useful for research purposes (quality of data). The approach and instruments used are the same applied
previously by Demon in the assessment of 25 Fortune 500 firms (Luftman 2000). The Evaluation Team is
composed by business and IT executives and other consultants and experts involved in the implementation of
the Demonstrator project.

* Data available in public databases (Secondary data). Statistical databases review in order to
collect relevant data about the Information Society evolution, particularly from the eHealth perspective (i.e.
SIBIS GPS, BISERS RPS or EUROSTAT). In the event of indicator having no relevant information
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available, we consider the collection of this data according to the SIBIS handbook and questionnaires (SIBIS
Consortium 2003).

. SAM & Governance Maturity Survey (Primary data). In order make a longitudinal analysis of
the progress of eHealth Governance, the survey that was applied as part of the eHealth demonstrator project
has to be re-applied on an annual basis. Participants will be stakeholders, decision makers and people
delivering eHealth across the Boards participating as indicated in the case studies selected. The principal
inclusion criterion is adults within the NHS boards involved in the study who have expectations around the
eHealth Programme, are eHealth decision agents or are involved in delivering the eHealth strategy at the
NHS, specifically a) Executive Boards, which we understand represent the eHealth stakeholders and groups
within the NHS with relevant expectations and b) eHealth strategy delivery team, including staff supporting
IT, Information Services and the eHealth programme. The main exclusion criteria are people not involve in
the eHealth strategy (because they are neither decision agents nor part of the delivery team at the NHS), and
people covered by the AWI (Adults With Impairment) [Scotland] Act (Scottish Court 2000).

2.3 Ethics

This piece of research has been conducted under the ethics protocols and governance frameworks applicable
within the healthcare service R&D (Research & Development) activity in Scotland. The study is also
compliant with the ethics code of both universities supervising this piece of research.

3. CONCLUSION

The feasibility of this research was demonstrated in the antecedent studies. Cases are now being drafted, and
the longitudinal survey is being conducted. The next stage of the project will be the analysis of the data
obtained. However, this dataset will not be sufficient in itself: data from the SIBIS indicators (which is
National) has also to be adapted for the local cases.

The outcome of this piece of research can be used to optimize decisions on eHealth Governance to
improve IT-Healthcare Business alignment by understanding better how other Healthcare organizations are
doing it, lessons learned and contributing to realistic approaches to deliver better aligned eHealth by:

. understanding others experiences regarding expected achievements and eHealth delivery dimensions
like time, resources, triggers, facilitators and constraints

. providing new knowledge about the actual impact of eHealth Governance on the Information
Society progress

. proposing a methodology to continue with a longitudinal analysis and incorporating the experiences
of other health service boards

. setting recommendations to support the successful implementation of the eHealth Governance
model across NHS Scotland.
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8.6 Appendix 4a: CobIT® Maturity Assessment and Continual eHealth

Governance improvement at NHS Fife

COBIT Focus Volume 4: October 2012 p. 6-9
Information Systems Audit and Control Association (ISACA)
Full paper: Appendix 4
http://www.isaca.org/Knowledge-Center/cobit/cobit-focus/Pages/COBIT-Focus-Volume-4-
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;2. Come join the discussion! Elena Beratarbide will respond to questions in the
topic beginning 22 October 2012.

The NHS is the National Health Service trust that provides public health care services across the UK. NHS Fife' is the
corresponding public health care provider within the Fife region in Scotland, UK, covering a range of services from primary
care to acute services, involving community hospitals across the region.

NHS Fife began working with COBIT® in 2007, led by the need to ensure that its e-health services were aligned with NHS’s
national and local strategies, along with internal pressures to improve security, audit outcomes and compliance with
recognized standards.

Until 2007, NHS Fife had been focused on Information Technology Infrastructure Library (ITIL) as a best practice standard for
IT service management. ITIL v2, the version available at the time, lacked the overall vision of a continual improvement
process—something that COBIT provided. This vision incorporated all relevant processes from the service strategy to
operations, establishing the improvement cycle in terms of level of maturity, how to progress within the improvement path for
processes and activities, and how to measure progress.

NHS Fife understood that COBIT provides a higher-level framework that allows for working with a process vision,
encompassing some IT governance processes not covered by ITIL, such as strategic planning, risk management, quality
management and internal control. The decision to integrate the organization’s previous efforts with ITIL with the COBIT
framework allowed for a more efficient management of resources, particularly in a climate of greater-than-ever efficiency-
savings pressures and increasing clinical and non-clinical e-health demand.

NHS Fife supported the implementation of COBIT with the , which was particularly helpful for
establishing a baseline, developing improvement plans, selecting metrics and tracking the improvement cycles designed for
each targeted process.

In 2008, the NHS Fife initiative evolved into an e-health COBIT demonstrator project, which aimed to show results after
applying COBIT to three different NHS boards in Scotland and the UK, and to present conclusions and recommendations to
the e-health directorate of the Scottish government for consideration across other NHS boards.

To get support from the Scottish government (e-Health Programme), NHS Fife needed to demonstrate results achieved from
the earliest stages. In 2005, NHS Fife started restructuring the IT department based on ITIL recommendations, which included
implementing clear service delivery, service support functions and managers for key ITIL processes, while maintaining
infrastructure support teams. In 2006, a new IT change support manager, who already worked with COBIT, was appointed
and introduced the framework into NHS Fife. The quick results related to IT change management convinced the head of the
department to extend the improvement model to other key processes, and within a year, a further two NHS boards joined the
project, which aimed to demonstrate results and to develop a set of recommendations for other NHS boards facing the same
challenges and considering the adoption of e-health governance best practices.

From the NHS Fife perspective, the targets for a COBIT implementation were to:

e Understand the priorities toward establishing a mature process for e-health to engage and align with the NHS Fife
strategy

e Reduce risk and improve security

¢ Improve internal and external audit outcomes

Volume 4, October 2012 Page 6
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e Establish a continual improvement model of working that is sustainable, and demonstrate results
e Achieve COBIT level 3 maturity for all key processes within a year

The implementation of COBIT was divided into two phases. Phase one involved training the key process owners from the e-

health team on IT governance, COBIT® 4.0 and Meycor COBIT tools. Phase two involved:

e Raising awareness of IT governance across the e-health team

Further training on the COBIT framework and Meycor COBIT tools

Identifying all relevant process owners and responsibilities (figure 1)

Reviewing in-depth the existing processes, producing a baseline of the current situation

Selecting pilot processes according to the priorities for the organization. This selection was based on a heat map of critical

processes from the NHS Fife priorities perspective (figure 2), including the expected value of improving the process for

NHS Fife, audit recommendations, risk and the results of the assessment baseline (figures 3 and 4).

e Developing improvement plans. Each process owner was in charge of producing improvement plans, with further assistance
provided by a COBIT expert. The latter was only required during the initial training—until the method was established in the team.

Figure 1—Example of Adapted RACI Chart

% =S — 8
E g t 2
g £
s : & 5
COBIT  CONTROL o] g 3 <
PROCESS OBIJECTIVE COBIT ACTIVITIES ©
Create classification (severity and impact)
DS8 1.2 and escalation procedures (functional and A/R C C C R
hierarchical)
DS8 2.1/2.2 Detect anfi record _madents/servnce A c R
requests/information requests
DS8 2.3 Classify, investigate and diagnose queries A C R C C R
3.1/3.2 .
DS8 4.1/4.2 Resolve, recover and close incidents A | R C R R
DS8 2.3 Inform users (e.g., status updates) A I C R
DS8 1.3/5.1 Produce management reporting A/R I I I I R

Source: NHS Fife. Reprinted with permission.

Figure 2—Value Analysis: Heat Map Based on Aggregated IT and Business Goals Importance
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NHS Fife. Reprinted with permission.

Medium Importance Goals
(2-34)

High Importance Goals

(1)

Very High Importance Goals
©)

Maximum Importance of IT Goals contributed (MAX)

Volume 4, October 2012

150

Page 7



Figure 3—Maturity Assessment (2008 Baseline)
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Source: NHS Fife. Reprinted with permission.

Figure 4—Control Objectives Compliance (2008)
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Source: NHS Fife. Reprinted with permission.

e Applying an IT department user-satisfaction survey to demonstrate changes in perceptions through a series of
improvement cycles

e Carrying out an assessment after three, six and 12 months, which involved measuring the achieved level of maturity and
putting on a series of lessons-learned workshops with key stakeholders and process owners
¢ Disseminating the results

In 2010, the change management process was externally audited, showing an achievement of a high, level 3 (incipient level
4) maturity. This result represents one of the highest scores and quickest improvements obtained for processes externally
audited within the e-health practices at NHS Fife.
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The improvements to the change management process also resulted in a series of
improvements in linked processes, e.g., service desk and incident management,
change and configuration, service level management, security management, and
business continuity.

Since 2010, NHS Fife’s e-health infrastructure achieved ISO 27001 certification (in
January 2012) and developed a corporate framework for IT governance, which involves
a recognition of the importance of IT governance regardless of whether the IT service is
provided by the e-health infrastructure department or another department (currently
within NHS Fife there is a federated archetype). E-health governance is positively
influencing the expansion of the use of COBIT across other processes linked to e-health
services within NHS Fife, but residing outside of the e-health infrastructure team, e.g.,
within the e-Health Programme, information services and other federated IT services.

Looking Forward

At the present time, the e-health infrastructure team is focused on consolidated metrics
and establishing relevant dashboards suitable for specific needs, particularly support
team management (e.g., service desk, desktop, systems, applications, network, general
practitioners IT support, telecommunications), but also dashboards for specific process
management service level agreements (SLAs) and security. This constitutes a step
toward level 4 maturity in other critical processes.

With the release of COBIT 5 and an especially challenging e-health delivery programme
for the forthcoming years in NHS Fife, the organization is focusing even more intently
on meeting stakeholders’ expectations and reviewing the e-health governance structure
of NHS Fife to ascertain how to make the best use of the additional features, especially
the principle of meeting stakeholder needs.

Elena Beratarbide, CISA

Is an experienced IT consultant and security auditor for Touché & Ross (Deloitte),
KPMG and Fuijitsu. Beratarbide is the e-health manager for the National Health Service
(NHS) in Fife, Scotland, UK. She is also an active e-health researcher in collaboration
with the computer science department of St. Andrews University (Scotland, UK), the
Business Management Department—DOE of the Polytechnical University of Valencia
(Spain), Capella University (USA), Middlesex University (UK) and the NHS.

Pablo Borges

Is an experienced IT consultant, working in IT governance projects across the Americas
and Europe since 2006. Borges leads multidisciplinary teams to drive improvement in IT
processes aligned with best practices, combining frameworks such as COBIT and ITIL
with quality standards, such as ISO 27001, to design tailor-made solutions that suit
business needs. He specializes in continual improvement projects and provides support
in areas including information security, risk management, business continuity, major
incidents and change management.

Donald Wilson, CITP

Is head of e-health and has served the NHS in Fife , Scotland, UK, for 15 years. He began
his career in the electronics and computer technology field with Scottish Water and
Motorola. Wilson is an active member of the e-Health Leads Group, which provides a link
between NHS Boards and the Scottish Government e-Health Programme at a management
level, and is key to the successful implementation of projects at the NHS board level.
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COBIT® Process Assessment
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5
COBIT® Assessor Guide:
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COBIT® Self-assessment
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Securing Mobile Devices
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Securing Sensitive Personal
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COBIT® 5 for India’s IT Act
COBIT® 5 Foundation-level
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COBIT® 5 Implementation-
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For more information on COBIT
publications and training, visit

the COBIT 5 page of the
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8.8 Appendix 5a: eHealth Governance in Scotland: A Cross-Sectoral and
Cross-National Comparison
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Full paper: Appendix 3
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Strategic Alignment and E-health Governance

E-health is important because health is one of the
most important things for every human being,
current health care models are not sustainable,
and, hence, there is a need to find more efficient
ways to achieve better health across the entire
population for years to come.

From the health care service perspective,
e-health plays an essential role. It is perceived
as crucial for high-quality and cost-effective
health care. It is faster, provides more and better
information (when and where it is needed),
reaches remote areas of the population and is
secure. In short, e-health promises to be a great
solution to the current sustainability issue.

Conversely, getting the expected benefits from
e-health has been difficult to demonstrate. This is
the point where e-health governance can help in
achieving expectations.

There has been rising interest in adopting
e-health governance frameworks to obtain
reassurance that investments return the expected
results in health care. However, how e-health
governance is implemented within health care is
poorly understood; equally misunderstood is the
actual impact e-health governance has on linking
health care structures and resources with local
and national health care strategies—in other
words, in achieving strategic alignment.

This article introduces a recent comprehensive
technical report on e-health governance. The
report explores the application of well-known
frameworks (e.g., COBIT® and ITIL) within the
National Health Services (NHS) in Scotland and
their impact on e-health governance maturity and
strategic alignment with health care. The report
mainly presents results of a longitudinal study
conducted since 2008 within Scottish health care
organisations, but also offers cross-national and
cross-sectoral benchmarking.

As a result, it offers an adapted and simplified
instrument to swiftly measure e-health governance
and strategic alignment maturity levels.

The conclusions of the study suggest that there
is a potential strong statistical correlation between
e-health governance and strategic alignment;

however, more data are required to confirm the
initial findings. Thus, it is recommended that the
longitudinal analyses continue over the coming
years to determine the actual correlation ratio.
Further research is also required to understand the
influence the rest of the strategic alignment model
(SAM) dimensions have and to determine how
e-health governance influences strategic alignment
in isolation of the rest of the SAM dimensions.
For this purpose, a simplified and adapted method
to monitor these trends in future health care
organisations (HCOs) is also provided.

WHAT IS BUSINESS-TO-E-HEALTH
STRATEGIC ALIGNMENT?
Business-to-e-health strategic alignment follows the
model proposed by Henderson and Venkatraman.!
This model has been extensively used in business
management, including Luftman’s experiences
within Fortune 500 companies.?
Business-to-e-health strategic alignment refers
to applying IT within health care in harmony
with the HCO’s strategies, goals and needs.
Achieving alignment maturity involves IT and
HCO strategies evolving jointly, in an integrated
way and in harmony.

WHAT IS E-HEALTH GOVERNANCE?
There is not unanimous consensus on what
e-health is, nor what governance entails;
however, for the purpose of this article, e-health
governance is defined as the act of governing
e-health, which involves decision making as well
as e-health management.® Beyond this concept,
governance is also the art of assurance, which
becomes relevant because of the need for greater
results accountability in the best interest of all
health care stakeholders.

The World Health Organization (WHO)
defines e-health in terms of the efficiency
of using information and communication
technologies (ICT) in health care,* whilst the
European Commission (EC) defines e-health
more broadly as “the use of modern information
and communication technologies to meet needs
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of citizens, patients, healthcare professionals, health care
providers, as well as policy makers.”>

In a survey, 93 random individuals in a hospital were
asked about how they identify themselves with five e-health
vision statements.® Sixty-one percent identified e-health with
empowering patients and health care professionals to link
devices and technologies towards the personalised medicine
of the future—integrating smarter, safer and patient-centred
e-health services into the patient’s life.

Nineteen percent thought of e-health as helping people
realise their best possible health through digital technologies.

Ten percent suggested e-health will, through the
active engagement of patients and health and social care
professionals, provide innovative technology at the point of
demand. With enthusiasm, e-health will support and deliver
accessible solutions that will facilitate secure access to
relevant and accurate information in order to provide the best
quality of care and improved health.

Another 10 percent suggested e-health is a way for
establishing innovative health care in the region (in this case,
Scotland) for the 21* century.

E-health has different connotations, but for the purpose
of this article, it is defined as presented by eHealth Industries
Innovation Centre (éHI2) Swansea University (Wales, United
Kingdom), because of the express mention to the association
between e-health and people living in digital societies:
E-health is a different way of pursuing healthy lives. E-health
implies people living in digital societies using information and
communication technologies in favour of better health: health
care professionals, patients and care givers, as well as citizens
involved in their own or their family’s health care.”

THE VALUE OF E-HEALTH GOVERNANCE

Is it worth spending time, resources and efforts on e-health
governance? For some, common sense suggests a clear yes as
a response; for others, it is not as clear because implementing
e-health governance good practices, frameworks and
standards requires time, resources and huge transformational
efforts in most HCOs.

The results of the study (available in the ISACA® Knowledge
Center at www.isaca.org/monitoring-progress-on-ehealth)
support conclusions on how immature organisations are in
this matter.

As stated earlier, e-health is important as it is a potential
solution for the sustainability of future health care systems.
There is an expectation in digital societies that ICT will
contribute to better health care. It is expected that e-health
innovations contribute to providing quality and cost-
effective solutions for 21% century health care challenges,®
especially considering aging populations, increasing long-term
conditions, obesity and alcohol-related issues, along with
the costs of preventable hospital admissions if prescription
medications were taken correctly.’ Furthermore, e-health is
considered key to achieving sustainable health care, especially
in collaborative cross-border spaces.'°

Despite e-health being considered key for sustainable
health care, many e-health initiatives have failed,!! '?
and HCOs commonly find themselves caught between
the organisational pressures for delivering e-health and
organisational resistance to new ways of functioning.'>

Success with implementing e-health initiatives varies
significantly according to experiences, as reported to the
NHS.* 1> Some of the downsides are related to delays, over
expenditures or budget deficits, poor quality of outcomes, and
effectiveness on health care,'® which are consistent with the
average ICT project’s implementation statistics.!’

After a series of disappointing e-health implementations,
there is rising interest in e-health/IT governance'® as a vehicle
to provide assurance to all stakeholders to whom e-health
programmes deliver the expected benefits.!® This interest also
derives from the appearance of greater pressures in HCOs for
compliance with best practices, standards and regulations.?

It is expected that interest will continue rising in the
coming years since investments on e-health continue to grow
at an average rate of 12-16 percent per year and a global
e-health market worth an estimated US $23 billion is expected
by 2017.%' Despite this, and the expectations of successful
e-health implementations at strategic levels in health care
organisations, e-health governance is still very much just a
chief information officer (CIO)/IT director issue.?? This is a
widely reported international occurrence.?

Governance is, in essence, the act of governing, which
involves decision making, as well as management.?* Beyond this
concept, governance is also the art of assurance, which becomes
relevant because of the need for greater results accountability in
the best interest of all health care stakeholders.
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NHS

N, e’/

Return To: CONFIDENTIAL
[

Please attach your business card here.

01/8-9
Name:
Company:
10-11
Title and function:
12-13
E-mail:
IT/BUSINESS ALIGNMENT
PART |: BACKGROUND INFORMATION
1. Please indicate the perspective from which your facilitator has asked you to respond:
14-1 [] the entire corporation
2 [] a business unit (e.g., marketing, finance, manufacturing, H/R) (Please specify: )

2. After quickly reviewing the enclosed Strategic Alignment Maturity Summary, which level of strategic alignment maturity do you
believe best represents your organization today?

16-1 [] Level 1 Initial/ad-hoc process
2 [] Level 2 Committed process

3 [] Level 3 Established focused process
4 [ Level 4 Improved/managed process
5 [] Level 5 Optimized process

Parts Il through VII of this questionnaire assess your firm’s current level of strategic alignment maturity by measuring
your response to items related to your IT and business organizations:

Communications (Part 1)
Competency and value of IT (Part 111)
IT governance decisions (Part 1IV)
Partnerships (Part V)
IT infrastructure (Part V1)
Skills resources (Part VII)

For each of the questions in these sections, you are asked to choose the one response that most closely represents
your opinion of the effectiveness of your organization’s management practices and strategic choices. If you are unsure
how to answer a question without guessing, or if the item is not applicable to your organization, mark the “N/A or don’t
know” box.
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PART ll: EFFECTIVENESS OF IT AND BUSINESS COMMUNICATIONS

3. To what extent does IT understand the organization’s business environment (e.g., its customers, competitors, processes,
partners/alliances):

17-1 [] Senior and mid-level IT managers do not understand the business.
2 [] Senior and mid-level IT managers have a limited understanding of the business.
3 [] Senior and mid-level IT managers have a good understanding of the business.
4 [] Understanding of the business by all IT members is encouraged and promoted by senior managers.
5 [] Understanding of the business is required (e.g., tied to performance appraisals) throughout the IT function.
6 [] N/A or don’t know

4. To what extent do the business organizations understand the IT environment (e.g., its current and potential capabilities, systems,
services, processes):

18-1 [_] Senior and mid-level business managers do not understand IT.
2 [] Senior and mid-level business managers have a limited understanding of IT.
3 [] Senior and mid-level business managers have a good understanding of IT.
4 [] Understanding of IT by all employees is encouraged and promoted by senior management.
5 [] Understanding of IT is required (e.g., tied to performance appraisals) throughout the business.
6 [ N/A or don’t know

5. The following statements pertain to methods (e.g., intranets, bulletin boards, education, meetings, e-mail) in place to promote
organizational education/learning (e.g., of experiences, problems, objectives, critical success factors). Organizational learning
occurs primarily through:

19-1 [] Ad-hoc/casual methods (employee observation, anecdote sharing, peer meetings, etc.)
2 [] Informal methods (newsletters, bulletin board notices, computer reports, group e-mail, fax, etc.)
3 [] Regular, clear methods (training, e-mail, phone-mail, intranet, department meetings, etc.) from mid-level management
4 [] Formal, unifying, bonding methods from senior and mid-level management

5 [] Formal, unifying, bonding methods from senior and mid-level management, with feedback measures to monitor and
promote effectiveness of learning

6 [_] N/A or don’t know

6. The following question pertains to communications protocol. The IT and business communication style (e.g., ease of access,
familiarity of stakeholders) tends to be:

201 [_] One-way, from the business; formal and inflexible
2 [] One-way, from the business; moderately informal and moderately flexible
3 [] Two-way; formal and inflexible
4 [] Two-way; moderately informal and moderately flexible
5 [] Two-way; informal and flexible
6 [_] N/A or don’t know

7. The following statements pertain to the extent in which there is knowledge sharing (intellectual understanding and appreciation of
the problems/opportunities, tasks, roles, objectives, priorities, goals, direction, etc.) between IT and business:

21-1 [_] Knowledge sharing is on an ad-hoc basis.
2 [] Knowledge sharing is somewhat structured and/or structure is beginning to be created.
3 [] There is structured sharing around key functional unit processes.
4 [] There is formal sharing at the functional unit level and at the corporate level.
5 [] There is formal sharing at the functional unit level, at the corporate level, and with business partners/alliances.
6 [_] N/A or don’t know
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8. The following statements pertain to the role and effectiveness of IT and business liaisons:
22-1 [_] We do not use liaisons, or if we do, we do so on an ad-hoc, as needed basis.

2 [] We regularly use liaisons to transfer IT knowledge to the business and business knowledge to IT. They are the primary
contact point for interactions between IT and the business. Liaisons are not usually used to facilitate relationship
development.

3 [] We regularly use liaisons to transfer IT knowledge to the business and business knowledge to IT. They occasionally
facilitate relationship development.

4 [] We regularly use liaisons to facilitate the transfer of IT knowledge to the business and business knowledge to IT. Their
primary objective is to facilitate internal relationship development.

5 [] We regularly use liaisons to facilitate the transfer of IT knowledge to the business and external partners and business
knowledge to IT. Their primary objective is to facilitate relationship development across the business and its external
partners.

6 [1 N/A or don’t know
PART lll: MEASUREMENT OF THE COMPETENCY AND VALUE OF IT
9. The following statements pertain to the metrics and processes used to measure IT’s contribution to the business.

231 [_] The metrics and processes we have in place to measure IT are primarily technical (e.g., system availability, response
time).

2 [] We are equally concerned with technical and cost efficiency measures. We have limited or no formal feedback processes
in place to review and take action based on the results of our measures.

3 [] We formally assess technical and cost efficiency using traditional financial measures (ie ROl and activity-based costing).
We are starting to put formal feedback processes in place to review and take action based on the results of our measures.

4 [[] We formally assess technical, cost efficiency, and cost effectiveness using traditional financial measures (e.g., ROI, ABC).
We have formal feedback processes in place to review and take action based on the results of our measures.

5 [] We use a weihted multi-dimensional measures approah (i.e. technical, financial, operational, and human-related) . We
have formal feedback processes in place to review and take action based on the results of our measures extended to our
external partners.

6 [1p10

10. The following statements pertain to the use of business metrics to measure contribution to the business.
24-1 [] We do not measure the value of our business investments, or do so on an ad-hoc basis.

2 [] We are concerned with cost efficiency measures at the functional organization level only. We have limited or no formal
feedback processes in place to review and take action based on the results of our measures.

3 [] We formally use traditional financial measures (ie. ROI and activity-based costing), across functional organizations. We
are starting to have formal feedback processes in place to review and take action based on the results of our measures.

4 [] We formally measure value based on the contribution to our customers. We have formal feedback processes in place to
review and take action based on the results of our measures and to assess contributions across functional organizations.

5 [] We use a multi-dimensional approach with appropriate weights given to technical, financial, operational, and human-
related measures. We have formal feedback processes in place to review and take action based on the results of our
measures. These measures are extended to our external partners (e.g., vendors, outsourcers, customers).

6 [_] N/A or don’t know

11. The following statements pertain to the use of integrated IT and business metrics to measure IT’s contribution to the business.
251 [_] We do not measure the value of our IT business investments, or do so on an ad-hoc basis.

2 [] The value measurements for IT and business are not linked. We have limited or no formal feedback processes in place to
review and take action based on the results of our measures.

3 [] The value measurements for IT and business are starting to be linked and formalized. We are also starting to have formal
feedback processes in place to review and take action based on the results of our measures.

4 [] We formally link the value measurements of IT and business. We have formal feedback processes in place to review and
take action based on the results of our measures and to assess contributions across functional organizations.

5 [] We use a multi-dimensional approach with appropriate weight given to IT and business measures. We have formal
feedback processes in place to review and take action based on the results of our measures. These measures are
extended to our external partners (e.g., vendors, outsourcers, customers).

6 [ N/A or don’t know
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12. The following statements pertain to the use of service level agreements (SLASs):
261 [_] We do not use SLAs or do so sporadically.

2 [] We have SLAs which are primarily technically oriented (response time, length of computer downtime, etc.), between the
IT and functional organizations.

3 [[] We have SLAs which are both technically oriented and relationship-oriented (user/customer satisfaction, IT’s commitment
to the business, etc.) that are between the IT and functional organizations and also emerging across the enterprise.

4 [[] We have SLAs which are both technically-oriented and relationship-oriented, between the IT and functional organizations
as well as enterprise wide.

5 [] We have SLAs which are both technically-oriented and relationship-oriented, between the IT and functional organizations
as well as at enterprise wide and with our external partners/alliances.

6 [ N/A or don’t know

13. The following statements pertain to benchmarking practices. Informal practices are such things as informal interviews, literature

searches, company visits, etc., while formal practices are such things as environmental scanning, data gathering and analysis,
determining best practices, etc.

2711 [] We seldom or never perform either informal or formal benchmarks.
2 [[] We occasionally or routinely perform informal benchmarks.
3 [] We occasionally perform formal benchmarks and seldom take action based on the findings.
4 [] We routinely perform formal benchmarks and usually take action based on the findings.
5 [_] We routinely perform formal benchmarks and have a regulated process in place to take action and measure the changes.
6 [] N/A or don’t know

14. The following statements pertain to the extent of assessment and review of IT investments.
281 [_] We do not formally assess and/or review.
2 [] We assess and/or review only after we have a business or IT problem (i.e., failed IT project, market share loss).
3 [] Assessments and/or reviews are becoming routine occurrences.

4 [] We routinely assess and/or review and have a formal process in place to make changes based on the results.

5 [] We routinely assess and/or review and have a formal process in place to make changes based on the results and
measure the changes. Our external partners are included in the process.

6 [ N/A or don’t know

15. The following statements pertain to the extent to which IT-business continuous improvement practices (e.g., quality circles, quality
reviews) and effectiveness measures are in place.

201 [] We do not have any continuous improvement practices in place.
2 [] We have a few continuous improvement practices in place, but no effectiveness measures are in place.
3 [[] We have a few continuous improvement practices in place and the use of effectiveness measures is emerging.
4 [] We have many continuous improvement practices in place and we frequently measure their effectiveness.
5 [] We have well established continuous improvement practices and effectiveness measures in place.
6 [] N/A or don’t know

16. The demonstrated contribution that the IT function has made to the accomplishment of the organization’s strategic goals is:
301 [] Very weak
2 [[] Somewhat weak
3 [] Neither weak nor strong
4 [[] Somewhat strong
5 [] Very strong
6 [ N/A or don’t know
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PART IV: IT GOVERNANCE

17. The following statements pertain to strategic business planning with IT participation.
311 [] We do no formal strategic business planning or, if it is done, it is done on an as-needed basis.
2 [] We do formal strategic business planning at the functional unit level with slight IT participation.

3 [] We do formal strategic business planning at the functional unit levels with some IT participation. There is some
inter-organizational planning.

4 [] We do formal strategic business planning at the functional unit and across the enterprise with IT participation.

5 [[] We do formal strategic business planning at the functional unit, across the enterprise, and with our business
partners/alliances with IT participation.

6 [ N/A or don’t know

18. The following statements pertain to strategic IT planning with business participation.
321 [_] We do no formal strategic IT planning or, if it is done, it is done on an as-needed basis.
2 [] We do formal strategic IT planning at the functional unit level with slight business participation.

3 [] We do formal strategic IT planning at the functional unit levels with some business participation. There is some
inter-organizational planning.

4 [] We do formal strategic IT planning at the functional unit and across the enterprise with the business.

5 [] We do formal strategic business planning at the functional unit, across the enterprise, and with our business
partners/alliances.

6 [ N/A or don’t know

19. The following statements pertain to the organization structure of the IT function. Our IT function is:

331 [] Centralized, whereby a corporate IT unit (or other central unit) has primary authority for architecture, standards, and
application resource decisions.

2 [] Decentralized, whereby each functional unit within the organization has primary authority for their IT infrastructure,
standards, and application resource decisions.

3 [] Federated, whereby a corporate IT unit (or other central unit) has primary responsibility for architecture, common systems,
and standards decisions, while each functional unit has primary authority for application resource decisions.

4 [] N/A or don’t know

20. The CIO reports to the

21. The following statements pertain to IT budgeting. Our IT function is budgeted as a:
35-1 [] Cost center, with erratic/inconsistent/irregular/changeable spending
2 [] Cost center, by functional organization
3 [] Cost center with some projects treated as investments
4 [ Investment center
5 [] Profit center, where IT generates revenues
6 [1 N/A or don’t know

22. The following statements pertain to IT investment decisions. Our IT investment decisions are primarily based on IT’s ability to:
s6-1 [] Reduce costs.
2 [] Increase productivity and efficiency as the focus.
3 [] Traditional financial reviews. IT is seen as a process enabler.
4 [] Business effectiveness is the focus. IT is seen as a process driver or business strategy enabler.
5 [] Create competitive advantage and increase profit. Our business partners see value.
6 [] N/A or don’t know
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23. The following statements pertain to IT steering committee(s) with senior level IT and business management participation.

a7t [_] We do not have formal/regular steering committee(s).
2 [[] We have committee(s) which meet informally on an as-needed basis.
3 [[] We have formal committees, which meet regularly and have emerging effectiveness.
4 [[] We have formal, regular committee meetings with demonstrated effectiveness.

s [] We have formal, regular committee meetings with demonstrated effectiveness that include strategic business partners
sharing decision-making responsibilities.

6 [] N/A or don’t know

24. The following statements pertain to how IT projects are prioritized. Our IT project prioritization process is usually:
ss-1 [] In reaction to a business or IT need.
2 [] Determined by the IT function.
3 [] Determined by the business function.
4 [] Mutually determined between senior and mid-level IT and business management.

5 [] Mutually determined between senior and mid-level IT and business management and with consideration of the priorities of
any business partners/alliances.

6 [] N/A or don’t know

25. The ability of the IT function to react/respond quickly to the organization’s changing business needs is:
so-1 [] Very weak
2 [[] Somewhat weak
3 [] Neither weak nor strong
4 [[] Somewhat strong
5 [] Very strong
6 [1 N/A or don’t know

PART V: PARTNERSHIPS BETWEEN IT AND BUSINESS FUNCTIONS

26. IT is perceived by the business as:
40-1 [] A cost of doing business
2 [] Emerging as an asset
3 [] A fundamental enabler of future business activity
4 [] A fundamental driver of future business activity
5 [] A partner with the business that co-adapts/improvises in bringing value to the firm
6 [ N/A or don’t know

27. The following statements pertain to the role of IT in strategic business planning.
41-1 []IT does not have a role.
2 []IT is used to enable business processes.
3 []IT is used to drive business processes.
4 []IT is used to enable or drive business strategy.
5 [] IT co-adapts with the business to enab/e/drive strategic objectives.
6 [_] N/A or don’t know

28. The following statements pertain to the sharing (by IT and business management) of the risks and rewards (e.g., bonuses)
associated with IT-based initiatives (i.e., a project is late and over budget because of business requirement changes).

42-1 [] IT takes all the risks and does not receive any of the rewards.
2 []IT takes most of the risks with little reward.
3 [] Sharing of risks and rewards is emerging.
4 [] Risks and rewards are always shared.

5 [] Risks and rewards are always shared and we have formal compensation and reward systems in place that induce
managers to take risks.

6 [] N/A or don’t know
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29. The following statements pertain to formally managing the IT/business relationship. To what extent are there formal processes in

place that focus on enhancing the partnership relationships that exist between IT and business (e.g., cross-functional teams,
training, risk/reward sharing):

431 [[] We don’t manage our relationships.
2 [] We manage our relationships on an ad-hoc basis.

3 [[] We have defined programs to manage our relationships, but IT or the business does not always comply with them.
Conflict is seen as creative rather than disruptive.

4 [C] We have defined programs to manage our relationships and both IT and the business comply with them.

5 [_] We have defined programs to manage our relationships, both IT and the business comply with them, and we are
continuously improving them.

6 [ N/A or don’t know

30. The following statements pertain to IT and business relationship and trust.
441 [] There is a sense of conflict and mistrust between IT and the business.
2 [[] The association is primarily an “arm’s length” transactional style of relationship.
3 []IT is emerging as a valued service provider.
4 [] The association is primarily a long-term partnership style of relationship.
5 [] The association is a long-term partnership and valued service provider.
6 [ N/A or don’t know

31. The following statements pertain to business sponsors/champions. Our IT-based initiatives:
45-1 [] Do not usually have a senior level IT or business sponsor/champion.

2 [] Often have a senior level IT sponsor/champion only.

3 [] Often have a senior level IT and business sponsor/champion at the functional unit level.
4 [] Often have a senior level IT and business sponsor/champion at the corporate level.

5 [] Often have a senior level IT and the CEO as the business/sponsor champion.

6 [] N/A or don’t know

PART VI: SCOPE AND ARCHITECTURE OF THE IT INFRASTRUCTURE

32. The following statements pertain to the scope of your IT systems. Our primary systems are:
46-1 [] Traditional office support (e.g., e-mail, accounting, word processing, legacy systems)
2 [] Transaction-oriented (e.g., back office support)
3 [] Business process enablers (IT supports business process change)
4 [] Business process drivers (IT is a catalyst for business process change)
5 [] Business strategy enablers/drivers (IT is a catalyst for changes in the business strategy)
6 [] N/A or don’t know

33. The following statements pertain to the articulation of and compliance with IT standards. Our IT standards are:
4741 [] Non-existent or not enforced
2 [] Defined and enforced at the functional unit level but not across different functional units
3 [] Defined and enforced at the functional unit level with emerging coordination across functional units
4 [] Defined and enforced across functional units
5 [] Defined and enforced across functional units, and with joint coordination among our strategic business partners/alliances
6 [] N/A or don’t know

34. The following statements pertain to the scope of architectural integration. The components of our IT infrastructure are:
48-1 [] Not well integrated

2 [] Integrated at the functional unit with emerging integration across functional units
3 [] Integrated across functional units

4 [] Integrated across functional units and our strategic business partners/alliances
5 [] Evolving with our business partners

6 [ N/A or don’t know

35. The following statements pertain to the level of disruption caused by business and IT changes (e.g., implementation of a new
technology, business process, merger/acquisition). Most of the time, a business or IT change is:

321



49-1 [] Not readily transparent (very disruptive)
2 [] Transparent at the functional level only
3 [ Transparent at the functional level and emerging across all remote, branch, and mobile locations
4 [] Transparent across the entire organization
s [] Transparent across the organization and to our business partners/alliances
6 [] N/A or don’t know

36. The following statements pertain to the scope of IT infrastructure flexibility to business and technology changes. Our IT
infrastructure is viewed as:

s0-1 [_] A utility providing the basic IT services at minimum cost
2 [] Emerging as driven by the requirements of the current business strategy
3 [] Driven by the requirements of the current business strategy
4 [] Emerging as a resource to enable fast response to changes in the marketplace
5 [] A resource to enable and drive fast response to changes in the marketplace
6 [_] N/A or don’t know

PART VII: HUMAN RESOURCE SKILLS

37. The following statements pertain to the extent the organization fosters an innovative entrepreneurial environment.
Entrepreneurship is:

51-1 [] Discouraged

2 [[] Moderately encouraged at the functional unit level

3 [] Strongly encouraged at the functional unit level

4 [] Strongly encouraged at the functional unit and corporate levels

5 [] Strongly encouraged at the functional unit, corporate level, and with business partners/alliances
6 [ N/A or don’t know

38. The following statements pertain to the cultural locus of power in making IT-based decisions. Our important IT decisions are made
by:

s2-1 [_] Top business management or IT management at the corporate level only
2 [] Top business or IT management at corporate level with emerging functional unit level influence
3 [] Top business management at corporate and functional unit levels, with emerging shared influence from IT management
4 [] Top management (business and IT) across the organization and emerging influence from our business partners/alliances.
5 [] Top management across the organization with equal influence from our business partners/alliances.
6 [] N/A or don’t know

39. The following statements pertain to your organization’s readiness for change.
531 [] We tend to resist change.
2 [[] We recognize the need for change and change readiness programs are emerging.

3 [] Change readiness programs providing training and necessary skills to implement change are in place at the functional unit
level.

4 [] Change readiness programs are in place at the corporate level.
5 [] Change readiness programs are in place at the corporate level and we are proactive and anticipate change.
6 [] N/A or don’t know

40. The following statements pertain to career crossover opportunities among IT and business personnel.
s4-1 [_] Job transfers rarely or never occur.
2 [] Job transfers occasionally occur within the functional organization.
3 [] Job transfers regularly occur for management level positions usually at the functional level.
4 [] Job transfers regularly occur for all position levels and within the functional units.
5 [] Job transfers regularly occur for all position levels, within the functional units, and at the corporate level.
6 [ N/A or don’t know

41. The following statements pertain to employee opportunities to learn about and support services outside the employee’s functional
unit (e.g., programmers trained in product/service production functions, customer service trained in systems analysis) using
programs such as cross training and job rotation. The organization:

55-1 [_] Does not provide opportunities to learn about support services outside the employee’s functional unit.
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2 [] Opportunities are dependent on the functional unit.

3 [] Formal programs are practiced by all functional units.

4 [] Formal programs are practiced by all functional units and across the enterprise.

5 [] Opportunities are formally available across the enterprise and with business partners/alliances.
6 [_] N/A or don’t know

42. The following statements pertain to the interpersonal interaction (e.g., trust, confidence, cultural, social, and political environment)
that exists across IT and business units in our organization.

s6-1 [] There is minimum interaction between IT and business units.
2 [] The association is primarily an “arm’s length” transactional style of relationship.
3 [ Trust and confidence among IT and business is emerging.
4 [] Trust and confidence among IT and business is achieved.
5 [] Trust and confidence is extended to external customers and partners.
6 [] N/A or don’t know

43. The following statements pertain to the IT organization’s ability to attract and retain the best business and technical professionals.
571 [_] There is no formal program to retain IT professionals. Recruiting demands are filled ineffectively.
2 []IT hiring is focused on technical expertise.

3 [ IT hiring is focused equally on technical and business expertise. Retention programs are in place.

4 [] Formal programs are in place to attract and retain the best IT professionals with both technical and business skills.

5 [] Effective programs are in place to attract and retain the best IT professionals with both technical and business skills.
6 [ N/A or don’t know

PART VIII: ACHIEVING STRATEGIC ALIGNMENT OF THE IT AND BUSINESS FUNCTIONS

44. Please indicate to what extent the following items enable IT-business alignment in your organization. Check one box only for each

item.

Not Enabling ¢—— ) Greatly Enabling N/A
Senior executive support for IT 58-1 [] 2 [] 3 [ s [ 5 ] 6 ]
IT involved in business strategy development 501 [] 2 [] 3 [ 4 [ 5 ] 6 ]
IT demonstrates strong leadership 60-1 [] 2 ] 3 ] 4 [] 5 [] 6 [
IT understands the firm’s business environment 611 [] 2 [ s 4 5 [] 6 ]
Close partnership between IT and business 621 [] 2 [] 3 [ a [ 5 [] 6 [
IT efforts are well prioritized 631 [] 2 [] 3 [ a [ 5 [] 6 [
Good IT/business communication 64-1 [] 2 [] 3 [ 4 ] 5 ] 6 ]
Goals and vision are defined 651 [] 2 [] 3 [ 4 [ 5 [] 6 [
IT and the business have close relationship 66-1 ] 2 [] 3 [ a [ 5 [] 6 [
IT resources shared 67-1 [ 2 [ 3 [ 4 [ 5 [] 6 ]
IT meets commitments 68-1 [] 2 [] 3 [ 4 [ 5 [] 6 [
IT achieves its strategic goals 69-1 [] 2 [] 3 [ 4 [ 5 ] 6 ]
IT applied for competitive advantage 7041 [] 2 [] 3 [ 4 [ 5 [] 6 []
IT plans linked to business plans 7141 [] 2 ] 3 ] 4 ] 5 [] 6 [
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45. Please indicate to what extent the following items inhibit IT-business alignment in your organization. Check one box for each

item.
Not Inhibiting €— P Greatly Inhibiting

IT does not understand the firm’s business environment 10-1 [ 2 [] 3 [ 4 [ 5 []
IT fails to meet its commitments 1141 [ 2 [] 3 [ a [ 5 []
IT and the business lack close partnership 1214 [] 2 ] 3 [ 4 [ 5 ]
IT efforts are not well prioritized 1341 [] 2 [] 3 [ 4 [ 5 ]
Senior executives do not support T 141 [ 2 [ s 4 5 []
IT management lacks leadership 151 [] 2 [ s 401 5 [
IT and business plans are not linked 161 [] 2 ] 3 [ 4 [] 5 []
Antiquated IT infrastructure 1741 [ 2 [] 3 [ 4 ] 5 []
Resistance from senior executives 181 [ 2 [] s@d 401 5 []
Budget and staffing problems 1941 [ 2 [ s 40O 5 [
IT does not communicate well with the business 201 [] 2 [] 3 [ 4 [] 5 []
IT fails to meet strategic goals 211 [] 2 [] 3 [ 4 [] 5 []
Goals/vision are vague 2241 [] 2 ] 3 [ 4 [ 5 [

46. What are your organization’s three most important IT objectives in order of importance?

1.

N/A

6 ]
6 ]
6 [
6 ]
6 ]
e [
6 ]
6 ]
6 []
6 [
6 ]
6 ]
6 ]

2.

3.

47. What are your organization’s three most important business objectives in order of importance?

Please return to

Eng. Elena Beratarbide, CISA
IT Service Support Manager

NHS Fife (IT Department)
Old College Building - Victoria Hospital
Hayfield Road
KY2 5AH Kirkcaldy, Scotland

eberatarbide @nhs.net

+44 (01592) 64 33 55 Ext. 8753

THANK YOU FOR YOUR PARTICIPATION
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