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ABSTRACT
Electronic health (e-health) describes the deployment of Information and
Communication Technology (ICT) across a whole range of applications that affect the
healthcare industry when it comes to matters relating to health through the various
solutions that exist. This research aims to examine whether the implementation of
specific E- health applications can be associated with higher efficiency and
management performance inside the hospitals in Greece. Gaps in the hospital settings
are appointed and it is examined if they could be covered by the deployment of ICT
applications.

METHODS
In order to appoint the gaps within the hospital setting questionnaires are conducted in
order to get the appropriate information. The questionnaires are completed by
healthcare professionals from two private and two public hospitals, divided according
to their profession. A literature review was also applied, based on hospital cases that
have successfully implemented an integrated information network based on E- health
tools and applications. The data from the questionnaires was aligned with the
information from the implementers in order to define the benefits and the challenges
by the ICT applications.
RESUTLS
Eighty questionnaires were completed across the hospital settings. The differences
among the participants according to the way ICT is perceived as a management tool,
but important information was extracted. The results reveal that ICT applications’
ability to tackle the challenges and cover management gaps that occur within the
hospitals.
CONCLUSIONS
As the hospital cases reviewed suggest and the interviews confirm, there is an
association between the deployment of E- health applications and higher effiency and
improved management performance
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1. INTRODUCTION

1.1) Background of ICT

The stride of the technological innovations and the penetration of the internet in
our lives is nowadays accepted by everyone. In the early 90s, and more precisely in
the 1991 when the first server came online in the United States (how the web begun,
CERN, European Organization for Nuclear Research), no one could have foreseen the
substantial effect that it would have in all the aspects of life and business. In our days
internet is the most important and potentially the most effective communication
medium the world has ever seen (Jennifer Marconi 2002 “e-health navigating the
internet for health information”) The ICT revolution has been affecting all the sectors
and it is spreading rapidly. With the use of internet people have access to a huge
quantity of information which facilitates everyday life activities.
At the same time, the world wide acceptance of the Internet has created betterinformed consumers, due to wider availability of information and information
resources and has profound effect to the way that medicine is perceived today. Health
consumers are turning to the internet for healthcare information and they are
becoming more and more informed due to the easy access to healthcare resources and
also due to the easy communication and interaction that the patients have between
each other.
The application of Information and Communication technologies uses
telecommunications in order to transfer information and communicate easier and
faster than before.

1.2) ICT Application on the Health Sector

In the health sector, this trend is expressed by the growing consolidation of `ehealth' an area distinguished by the combined utilization of electronic communication
and information technology to transmit, store, and retrieve digital data for clinical,
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educational, and administrative purposes, both at the local site and at distance.
Healthcare sector is a complex environment that consists of multiple interactions
between people and occupational units where speed and efficient communication are
essential. Theretofore, E- health (or Information and Communication Technology for
health) solutions are being increasingly proposed as an answer to the many health
system management problems and healthcare demands faced by health organizations
in developing societies (Rodrigues, 2003)
The health care sector represents a great consumer of technology and
inevitably it couldn’t have remained unaffected by the technological progress. The
expanded capabilities and potentials of the medical sector in our days result by the
technological advances. During the last years health systems have undergone
important transformation changes following the technological innovations as far as
the health provision is concerned, with new medical equipment and innovative
devices.

1.3) E- Health Defined

E- Health (ICT for Health) is recognized as one of the most rapidly growing
areas in health today. However, limited systematic research has been carried out to
inform E-Health policy and practice (2011, Global Observatory for E-Health)
E- Health is defined as the application of Internet and other related
technologies in the healthcare industry to improve the access, efficiency,
effectiveness, and quality of clinical and business processes utilized by healthcare
organizations, practitioners, patients, and consumers to improve the health status of
patients. (HIMS, Definition of E-health ,2002)
The term E- health is widely used by many individuals, academic institutions,
professional bodies, and funding organizations. It has become an accepted neologism
despite the lack of an agreed-upon clear or precise definition (What Is E- health, 2005,
A Systematic Review of Published Definitions)
The demographic characteristics that have been changing in combination with
the increased need of controlling healthcare expenditures open the way for enabling
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new modes of health service provision. The expectations of healthcare innovations are
very wide both in Europe and worldwide, with information infrastructure being
developed in order to create networks that will connect people, data and systems. The
expectations become even higher due to the fact that the cost of healthcare is raising
almost in all the countries due to the aging population and the advances in medical
science.(Capgemini Consulting, 2010)
In 2000, Greece was ranked as the number 14 on the list of the World Health
Organization’s report, regarding the world’s health systems’ performance (since then
WHO has not produced new ranking tables). Greece consists of a mixed system with
various social insurance funds coexisting with the National Health System and the
private sector and is financed by a mix of taxed-based and insurance-based financing).
The National Health System consists of the public hospitals, the health centers, rural
surgeries and emergency pre hospital care (Angelidis et al. 2010). According to
OECD 2007 data, the Greek healthcare expenditure is 9,6% of the GDP and the public
healthcare expenditure as a percentage of the total healthcare expenditure is 60,3%. In
Europe the ICT sector is directly responsible for 5% of the European GDP, with a
market value of € 660 billion annually, but it contributes far more to the overall
productivity growth (20% directly from the ICT sector and 30% from ICT
investments). (Digital Agenda of EC,2010)

1.4) E- Health Framework

According to the Greek Observatory of the Information Society in 2007, the
objectives of the European Union Operational Planning, Action and Initiatives
focused on the following sectors:
• Electronic healthcare records
• Electronic supplies
• Electronic health cards
• Information Systems of hospitals
• Electronic Social Security
• Telemedicine
• Electronic appointments
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• Electronics closure appointment
• Protection of personal data
• Electronic pharmacy
It is widely accepted that the delivery of high quality health care services
cannon be achieved without the development and the deployment of e-health
applications. “E- Health”, according to Europe’s information society includes:
1) The interaction between patients and health-service providers;
2) Institution-to-institution data transmission,
3) Peer-to-peer communication between patients or health professionals
4) Health information networks,
5) Electronic health records,
6) Telemedicine services, and
7) Personal wearable and
8) Portable communicable systems for monitoring and supporting patients.

1.5) Focus Of The Study

In this research the aim is to evaluate the possible outcomes that are associated
only with the implementation of a information and communication network within the
hospital. Although, as already mentioned, there are a number of applications under the
E- health umbrella, in this study the focus is on the ICT applications that improve
communication inefficiencies within the hospital and the possibility to improve the
overall healthcare delivery. The network includes only applications dedicated to store,
organize and transmit medical data and will also provide the opportunity to the
hospital staff to access the information from anywhere in the hospital.
The hospital information and communications systems for this study include
specialized tools for health professionals such as Picture Archive Communication
System (PACS) and EMR that give the possibility of instant access to patient
information and transmission of the information within the hospital.
The context of the EMR is continually being updated and readjusted to the
growing need of the healthcare system for patient information. There are many
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functions associated with patient health records. Not only is the record used to
document patient care, but the record is also used for financial and legal information,
and research and quality improvement purposes, as a management tool (Lori Gurley
Advantages and Disadvantages of the Electronic Medical Record). In this study we
take into consideration EMR and clinical information systems such as Picture
Archiving and Communication Systems (ex.PACS) that can be used for digital input,
storage, retrieval and sharing the patient information.
The ICT allows the automation of internal processes of a medical unit in
combination with the Electronic Health Records. Also in combination with the
Electronic Health Records integrated information systems within a hospital give the
possibility of transmission of medical results in different working stations. This
results in changing the quality and the speed of service for the patients.
Many people use the terminology of EMR and HER as if they share they same
content. However their meanings are different. It is important to determine the
different terminology that we can find in the literature regarding the patient health
records.
The Electronic Medical Record is the legal record created in hospitals and
ambulatory environments that is the source of data for the Electronic Health Record.
The EMRs are a digital version of the paper charts in the clinician’s office. An EMR
contains the medical and treatment history of the patients but it is mainly for the use
inside the healthcare institution. In contrary, the EHR includes all the information of
the EMRs including also the capability that the information moves with the patient
anywhere she or he might go. As it is stated in HIMSS Analytics, “The EHR
represents the ability to easily share medical information among stakeholders and to
have a patient’s information follow him or her through the various modalities of care
engaged by that individual”.
Distribution of medical images applications, such as PACS, can be included in
the EMR or they can represent an individual application. PACS (Picture Archiving
and Communication Systems) are information systems for the archival and
distribution of medical images.
The purpose of this paper is to address those issues relevant to the Health Care
sector in concept with the ICT development. More precisely the aim is to analyze the
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opportunities and the challenges that may occur at the deployment of an information
network of E- health applications in Greek hospitals. The purpose is to define if the
health care service provision will be positively affected by the introduction of ICTs
and appoint gaps that exist and that could be covered. More specifically, it will be
examined if there is an association between the introductions of the ICT and the
overall higher management performance of health care environments where ICT
applications have been deployed.
Furthermore, based on the outcomes, proposals will be made regarding the
Greek health care sector. It will be discussed why leveraging certain opportunities
applied in other healthcare fields will be of direct benefit for achieving better
management performance in Greece.
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2. Literature Review
E- Health has been developed in the healthcare field, in order to make
healthcare service provision more efficient and less expensive for the patients and also
for the healthcare providers, in the era of increasingly raising aging population and
treatment costs.
Healthcare related information and communication technologies represent a
milestone regarding the potential gains that could be achieved through their
implementation. Benefits could be gained in efficiency, financial savings and cost
reductions, higher quality of the health care services provided and patient safety and
satisfaction.
In this section the aim is to appoint all the critical findings regarding the current
position of ICT applications in the Greek Health care sector. International and Greek
literature is reviewed in order to provide the current framework and trends that have
been published for the deployment of Health ICTs in the Greek environment.
During the past two decades, enormous progress has been made in information
and communication technologies (ICT) support of the health systems and services in
Europe. Europe is eager to be ahead at the deployment of these developments as it is
stated in the Digital Agenda for Europe.
Within the European Union framework E- health has been realized as key
priority and many implementation actions have been defined to be undertaken by the
European Commission and its member states. The European Union has spent more
than 500 million Euros since the early 1990s on research funding to develop E- Health
tools. (Hurdles confront e-health across Europe). Based on an analysis undertaken by
the Capgemini Consulting, the European E- Health market was estimated at
EUR14.269 billion in 2008 and is projected to reach EUR15.619 million by 2012,
with a compounded annual growth rate of 2.9%.
Following the Communication of the European Commission (EC) on “E- health –
making healthcare better for European citizens” a number of official reports have
been composed, including the national E- health roadmaps of the countries and
targeted policy initiatives.
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Greece joined the European Union in 1981 and since then it follows the
regulations that is defined for all its member states. In the framework of healthcare,
in 2004 Greece follows the “ICT in health care”, a European E-health Action Plan,
that develops a national and regional roadmap for the deployment of E- health tools
and indicates a set of actions and initiatives that need to be followed by EU and
national levels. The E- Health Action Plan, which was endorsed by the European
Council in 2004, was the first formal commitment expressed by the Member States in
order to cooperate more closely towards E- Health. Almost all the member states,
including Greece, have defined as part of the health policy priorities the development
of E- Health as a key priority in order to be able to meet the challenges that the health
systems face.
Another document, which shaped the development and deployment of EHealth applications in Greece, was launched in 2006 by the ministry of Health and
Social Solidarity. It was developed as a part of the National Strategy for Quality and
Safety of Healthcare Services in the Knowledge Society. This document aimed to add
up and align with the first European action plan in 2004 by taking it a step further. It
includes infrastructural issues and specific health applications and it is divided in
three different phases of development.
The first phase which lasted one year from 2006 to 2007, aimed to
strengthening standardization and communication infrastructures and also to
implement strategic pilot projects.
The second phase is from 2007 until 2012 and defines large –scale pilot
projects on a regional level and the third phase, from 2013 until 2015 involves largescale pilot projects on a national level.
The aim of the E-health action roadmap was to define an effective policy
framework in order to define national efforts and maximize the benefits that Greece
and other European countries would gain as a whole. It also includes future
infrastructural issues and ICT applications as a goal for the period until 2015. Among
the future goals there are also defined Health networking and telematic services,
which are based on a secure data network linking health and social security bodies,
and healthcare, community care and social-security professionals (Priorities and
strategies in European countries, 2007)
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In 2007, a report was prepared in the context of the E- health ERA project
regarding the E- health strategy and implementation activities in Greece. It provides
an overview of the Greek healthcare system and describes its basic facts and features.
In the report E- health physical networks and the deployment of EMR are referred to
as one of the top priority issues but that had not been implemented. It is indicated that
the first phase of the national EHR was estimated around 53million Euros.
In 2010, a country report on Greece was published by the European
Commission and it provides an overview of the E- health developments towards
realizing key issues set in the E- Health Action Plan and it also presents an outlook of
future developments. In this report, the development of electronic medical records is
still presented in the framework of future main objectives and as a priority of the
National Health system upon which the rest of the related applications will be based.
Reviewing the Greek Literature, there are limited published resources that
describe the extent to which integrated ICT has been achieved and the use of its
applications in Greece. In 2009, Siakas K. and Siakas E. conducted a research based
on literature review and questionnaires in order to extract also quantitative data. The
aim of the report was to investigate the applications of E-health in the Greek sector.
The outcome of the report is that although the Greek environment and the health care
providers realize the need of E- health applications and are ready to move on with its
deployment, it is still lagging behind, compared to the rest of the European countries,
with low usage of E- health applications. According to the authors, a prerequisite for
promoting heath services in Greece is the improvement of the usage of internet,
computer and applications infrastructure.
The fact that Greece lays behind regarding the usage of the internet and
computer applications is further supported by the findings of the study “Use of ICT in
the Sector of Health in Greece” in 2007 by the observatory of the Information
Society. The study was conducted from 05/2008 – 09/2008 with 1354 questionnaires
that were completed by healthcare professionals regarding the usage of computer
applications in the Greek health sector. According to the research almost all the
people interviewed realize the need of further training on the computer and although
there are existing ICT applications within the hospital environment, their usage from
the staff remains relatively low. Almost 69% of the people involved in healthcare
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have access to a pc in their working environment but only 34% use it for professional
reasons and a small percentage has a pc certificate. These data is expected if we take
into consideration that only 0,5% of the hospital budget is dedicated for training over
the ICT applications.
The ICT applications that are perceived as more important for implementation
are: the electronic medical records (79%), then the Electronic health cards (75%) and
the information systems within the hospitals (74%). It is interesting to notice that the
need for ICT deployment was mainly pointed out by the ICT technicians and not from
the doctors or the administrative staff.
The “E-health benchmark III” report created by Deloitte in 2011 on behalf of
the European Commission sheds light and confirms the above belief stated by the
authors. This report is a study based on information from more than 900 hospitals in
30 different countries investigating, among others, the IT infrastructure of the
hospitals, the exchange of patient data and the level of deployment of E- health in
hospitals. According to the research:


Greece comes second, with the smallest percentage of wireless connectivity
within the hospitals (4% of unified wireless infrastructure and 88% no
available wireless infrastructure), after Croatia that does not have any wireless
connection at all.



Although exchange of laboratory results is widespread in other countries with
different levels of usage, in Greece there is very limited exchange (less than
10%).



Among all the countries surveyed for logging of access to patient information,
Greece and Romania appear last with the lower percentages



When it comes to measuring the time needed to restore critical clinical
information system operations Greece again appears with low numbers
compared to the rest of the countries involved in the research. The time needed
to restore critical data, is the time that is needed for a hospital to restore the
critical data in occasions of disaster that there is complete loss of the
information for the systems. While in most of the hospitals immediate
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recovery of the information is possible, in Greece, Norway and Finland the
time needed is more than 24hours in most of the hospitals.


Greece comes last, with the lower uptake percentage of PACS usage in the
hospitals among the countries that were surveyed.



As far as Electronic Patient Record and Telemonitoring are concerned, Greece
appears below the European Union’s average of acute hospitals and also it is
stated that the transfer and exchange of laboratory result information about
patients is very limited.
In 2008, in the study “E- Health – The Degree of application in Greece” by

Siaperas D. and Lazanaki M. it is stated that that there is a high readiness for EHealth services in Greece, both among the health professionals and the public. This is
interesting, if we take into consideration the results by the European Commission
where Greece ranks below the average of the rest of the European Countries regarding
the use of E- health services.
The “National Action Plan for the years 2008 – 2012” that was published by
the Greek Ministry of Health and Social Solidarity published in 2008, mentions the
need of digital convergence in the public health sector. The perspective is to exploit
ICTs in public health in order to improve the administrative inefficiencies and the
overall public health service provision.
The actions that are proposed in order to achieve ICT deployment include
development of infrastructures, systems, networks and ICT applications for national
public health organizations, as well as central, peripheral and municipal health
services. The outcome of the research is that the level of
In 2009, a research regarding the use and exploitation of ICTs in Greek public
hospitals was published. The research includes the 132 public Hospitals of Greece
and sheds light on the incorporation of Computer and Telecommunications
technology by the Greek Public Hospitals. According to the findings of the research
there are no advanced systems of medical information processing available while only
5 public hospitals include a digital system of storing, organizing and transmitting
medical images and information. According to the authors there are serious
improvements that need to be undertaken by the Greek hospitals, towards the
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implementation of integrated ICTs, the development of electronic medical records and
integrated digital systems to organize and manage medical information

3. Methodology
Through this research we will examine what is the position of E- health today
regarding the ICT application regarding the exchange of patient data and information
inside the hospital setting.
For this paper there has been conducted a multistage study in order to gain
efficient and multilateral information with a combination of primary and secondary
data.

3.1) Questionnaire Structure

In the first level there is a survey carried out including

data of 80

questionnaires. The questionnaires were completed by people from four different
professional occupations (doctors, nurses, administrative staff and technicians) that
are currently working in hospitals in the Greek healthcare sector. The research was
not limited only to one profession category, because hospitals are complex settings
and care provision requires communication and collaboration of many different
parties. There were 2 public hospitals selected and 2 private hospitals. At each
hospital there were completed 20 questionnaires by 5 people from each professional
category. In the overall result we had responses from 20 people from each category
out of which 10 were working in a private hospital and 10 in a public one.
The questionnaire was a semi-structured one, allowing the respondents to
provide also their comments and personal beliefs wherever applicable, apart from
responding according to predetermined options. In some cases where additional
information was required, the participants accepted to participate in a discussion in
order to provide further clarifications.
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The questions aim to extract information about:
I.

The perception of the employees regarding the importance of E- health
systems within the working environment

II.

The use the E- health tools and ICT applications and the effect of EHealth in the completion of the job duties.

III.

The bottlenecks that are created during the health care provision and
management inside the hospital

IV.

The knowledge of the participants in terms of benefits gained through
ICTs and also of the negative outcomes generated by the bottlenecks
that occur.

The questionnaire used is the following:
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QUESTIONNAIRE REGARDING E- HEALTH DEPLOYMENT

1) SEX

MALE

`

FEMALE

2) AGE

18-34

35-54

55-75

3) IN WHICH HEALTHCARE SECTOR ARE YOU CURRENTLY WORKING?

PRIVATE

PUBLIC
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4) PLEASE INDICATE YOUR PROFESSIONAL POSTION IN THE HOSPITAL

DOCTOR

TECNICIAN / APPLICATION SPECIALIST

NURSE

ADMINISTRATION STAFF

5) HOW MANY YEARS OF EXPERIENCE DO YOU HAVE IN THE HOSPITAL?

UNTIL 1 YEAR

UNTIL 3 YEARS

MORE THAN 5 YEARS

6) HOW WOULD YOU RATE YOUR LITERACY REGARDING THE USE OF THE
PC AND THE INTERNET?

1 - (POOR)
2 - (FAIR)
3 - (AVERAGE)
4 - (VERY GOOD)
5 - (EXCELLENT)
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7) HOW WOULD YOU RATE THE DEPLOYMENT OF E-HEALTH APPLICATIONS
IN GREECE?
1 - (POOR)
2 - (FAIR)
3 - (AVERAGE)
4 - (VERY GOOD)
5 - (EXCELLENT)

8) WHAT ARE THE MAIN REASONS FOR USING THE PC AND THE INTERNET
IN YOU WORKING ENVIRONMENT?

o
o
o
o
o

ACCESS TO PATIENT INFORMATION
FOR PERSONAL USE
FOR ADDITIONAL PROFESSIONAL RESEARCH
FOR REASONS RELATED TO THE JOB PROCESSES
OTHER (PLEASE INDICATE)
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9) WHICH DO YOU BELIEVE THAT ARE THE MAIN REASONS THAT RESTRAIN
THE INTEGRATION OF THE ICT APPLICATIONS (IN THE HOSPITAL
NETWORK)?

o
o

HIGH INITIAL COSTS INVOLVED
INABLILITY TO SUPPORT ONGOING COSTS AFTER
THE IMPLEMENTATION

o

LACK OF TRAINING BY THE HEALTHCARE
PROFESSIONALS

o
o

ABSENCE OF ADEQUATE INFRASTRUCTURE
OTHER (PLEASE INDICATE)

10). WHAT ARE THE MAIN MANAGEMENT PROBLEMS THAT COULD BE
AVOIDED WITH THE HEALTH ICT DEPLOYMENT?

o

COMMUNICATION INEFFICIENCIES AMONG THE
HEALTHCARE STAFF

o
o

OCCURRENCE OF ERRORS
INAPROPRIATE USE OF THE AVAILABLE TIME OF
HEALTHCARE PROFESSIONALS

o
o

INAPROPRIATE USE OF PATIENT TIME
OTHER (PLEASE INDICATE)

20

11). PLEASE INDICATE ANY OF THE FOLLOW APPLICATIONS THAT YOU ARE
AWARE OF:

o
o
o
o
o
o
o

EMR
PACS
SMART CARDS
TELEMEDICINE
COMPUTERIZED PROVIDER ENTRY
E-PRESCRIBING
OTHER

12). PLEASE INDICATE ANY OF THE FOLLOW APPLICATIONS THAT YOU
HAVE USED:

o
o
o
o
o
o
o

EMR
PACS
SMART CARDS
TELEMEDICIN
COMPUTERIZED PROVIDER ENTRY
E-PRESCRIBING
OTHER
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13) HAVE YOU BEEN INFORMED OF ANY FUTURE HEALTH ICT
IMPLEMENTATIONS THAT WILL TAKE PLACE IN YOUR HOSPITAL?

YES

NO

14) IN HOW MUCH TIME DO YOU BELIEVE THAT AN INTEGRATED NETWORK
SHOULD BE IMPLEMENTED IN THE HOSPITAL?

o
o
o
o

IN THE NEXT 3 YEARS
IN THE NEXT 5 YEARS
IN THE NEXT 10 YEARS
OTHER
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3.2) Review Of Hospital Cases

In the second level, a case study review is conducted based on prior literature
regarding the outcomes of the Information and communication technologies in health
hospital environments where it has been implemented.
A full systematic literature review, employing both electronic and hand search
literature, was undertaken in order to investigate the extent to which integrated
networks are implemented. Greek and international literature is reviewed in order to
define the current situation of Greece regarding the ICT deployment and its position
compared to other European countries.
A comprehensive search for primary studies has been carried out and the
appropriate data for the study was extracted according to the criteria developed. There
is a number of systematic reviews that focused on assessing the impact of the specific
applications of E-health in clinical settings, especially after 2000
The literature body that was selected provides the basic evidence regarding the
deployment of ICTs in the Greek environment.

4. Findings
For the attainment of the study people that are currently working in Greek
hospitals, were invited to participate in an anonymous and voluntary questionnaire.
The questionnaires were completed by 80 people from 2 private hospitals and 2 public
hospitals in Greece.
The sample was divided by four different professional categories, which
represent the 92% of the overall healthcare service providers and hospital staff inside
the hospitals. The rest 8% includes transport people, the cleaning team, security
guards and the team of the food service provision.
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4.1) Data Analysis

Out of the 80 people 32 were women and 48 were men. Almost 75% of the people
that responded to the questions had experience of more than 5 years in the same
hospital while a 3,7% had less that a year and 21,2% had experience of almost 5years.
This is a satisfactory sample because almost 95% have more than 3 years of
experience, are well aware of how the hospitals function and were able of providing
valuable information
The age distribution of the whole sample is as following:
Figure 1:

More preciselly the age distribution according to each professional category
was mainly distributed in the range of 35-54.
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Figure 2:

Regarding the literacy of the employees for the use of the pc and the internet,
there were no differences between males and females since all the participants rated
themselves over 3 (over the average). It was expected though that there would be
higher literacy by the technicians’ category, which was true out of the 20 technicians
19 ranked themselves as excellent (5) Due to these specific responses, it can be
claimed that the respondents all had necessary knowledge so as to complete the
questionnaire
In the question of “how would you rate the E- health deployment in Greece”,
the majority of the responses 55%, believed that Greece is in an average level (3) and
fewer, 31,25% believe it is fair(2) and 13,7 poor(1).
In this subject, although there was an accordance to the responses, since
nobody voted very good (4) or excellent (5), it is interesting that there was an
important variance between the respondents according to their professions. Almost
all of the doctors (except from one) and all the technicians (except from three) voted
that the deployment of E- Health ranks between poor (1) and fair (2). As a result, the
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people that believed that E- health deployment in Greece is low and ranks between
fair and poor were only doctors and technicians. In contrary all nurses and
administrative staff believe that the situation is better, of an average level (3).
Moving on to the next question regarding “the main reasons of the internet and
the pc use from the working environment” the majority of the nurses, the technicians
and the administrative staff stated that they use it for reasons related to job processes
while none of the doctors selected that answer. More precisely the findings were the
following:
DOCTORS

NURSES

TECNICIANS

ADMINISTRATIVE
STAFF

FOR PERSONAL USE

4
6

2

8

3
4

7
20

FOR ADDITIONAL PROFESSIONAL
RESEARCH

10

-

-

-

10

FOR REASONS RELATED TO THE
JOB PROCESSES

-

18

12

13

TOTAL

20

20

20

20

43
80

Table No 1
ACCESS TO PATIENT INFORMATION
OR HISTORY

It is interesting to point out that the 7 people that chose the “access to patient
information and history” were only from private hospitals. This is expected since in
the 2 public hospitals that were included in the research, the patients’ prior medical
images and information are only available in hard copies and not in digital forms. In
contrary, in the private hospitals there is a hospital network, but it keeps information
tracks only for examinations that took place only inside the same hospital. There is no
access to data and examination results that took place in another hospital or healthcare
institution. The only access to prior patient information is the examination that the
patient might carry in paper copies and not in digital form that could be incorporated
with the new data.
Regarding the main reasons that restrain the integration of the ICTs
application in the Greek sector the majority of the answers was due to lack of training
and other reasons. Although in the international literature the main buriers for
implementing ICTs in the hospitals are the high costs associated with the initial
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investment and the infrastructure inefficiencies, the 58,7% of the respondents in this
research believe it is due to lack of training to follow the investment.
It is interesting that the “other” was additionally completed as a choice by
some of the technicians and the doctors, mentioning as more important the absence of
adequate knowledge regarding the benefits that would be gained from the
implementation of the ICTs in the hospitals. Another reason was that some of the
people questioned believed that is an important burrier for the deployment, is the
transitional period from a hard copy system to a paperless and digital one.
In response to the question related to the management problems that could be
avoided by the ICT deployment, the interviewees offered a range of answers:

DOCTORS

NURSES

TECNICIANS

ADMINISTRATIVE
STAFF

4

14

5

11

Τable No 2
COMMUNICATION INEFFICIENCIES
AMONG THE HEALTHCARE STAFF
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OCCURRENCE OF ERRORS

10

2

8

4

INAPROPRIATE USE OF THE
AVAILABLE TIME OF HEALTHCARE
PROFESSIONALS

5

1

2

2

INAPROPRIATE USE OF PATIENT
TIME

1

3

5

3

TOTAL

20

20

20

20

24

10

The 72% of the total results stated as more important the communication
inefficiencies among the healthcare staff and the occurrence of errors. There was a
slightly higher preference by the nurses and the administrative staff regarding the
“communication inefficiencies among the healthcare staff” compared to the rest of the
questions, The nurses stated that the hospital environment is rife with delays and
errors that are all caused by communication problems while some people from the
administrative staff added that they are usually the ones that have to handle the
negative results generated by those situations. Also the section “other” was chosen by
some of the doctors and the nurses. The doctors stated that an additional problem is
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80

the duplication of examinations that could be avoided. Since there is no access to
electronic medical records and patients’ history, it is very often that patients have to
repeat examinations that they have already been through.
The nurses, mainly from the public sector, added to the research that they face
several problems in their everyday job duties due to the fact that a lot of the
information is still kept in paper. In the manual system that they are using, the paperbased record travels from the central records room to the clinic. As a result, they
mentioned that this creates a number of mistakes and data loss and also that they
spend many working hours in order to find the appropriate information.

Regarding the ICT applications that the healthcare professionals are aware of,
the responses were numerically the following:

DOCTORS

NURSES

TECNICIANS

ADMINISTRATIVE
STAFF

EMR

100%

75%

100%

65%

SMART CARDS

100%

45%

70%

30%

TELEMEDICINE

100%

65%

100%

95%

COMPUTERIZED PROVIDER ENTRY

90%

15%

35%

20%

E-PRESCRIBING

100%

90%

100%

90%

PACS

100%

55%

85%

25%

Τable No 3

From the answers we can see that the doctors and the technicians are more
updated and informed regarding the E- health applications. The EMR, Telemedicine,
smart cards, e-prescribing and PACS was known by all the doctors that were
questioned. Along with the doctors, the technicians were also updated regarding the
E- heath application with 100% awareness off the EMR, the Telemedicine and Eprescribing.
Regarding the nurses and the administrative staff, the awareness percentages
of all the ICT applications (except from the computerized provider entry and PACS)
remain relatively high. It is important to mention here that the interviewees that were
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not aware at all of the applications mentioned in the questionnaire were mainly people
over 55 years old.
When questioned whether they have actually ever used any of those
applications, the answers were completely different according to Table No4.

DOCTORS

NURSES

TECNICIANS

ADMINISTRATIVE
STAFF

EMR

35%

20%

25%

30%

SMART CARDS

0%

0%

0%

0%

TELEMEDICINE

30%

0%

15%

0%

COMPUTERIZED PROVIDER ENTRY

0%

0%

0%

0%

E-PRESCRIBING

40%

25%

25%

45%

PACS

35%

0%

600%

0%

Τable No 4

Although there is high awareness of the E- health applications, only a few
people have actually used in practice those applications, again with limitations to their
use.
The doctors responded that regarding the EMR, they were able to access
patients’ information only in cases that the patient has been hospitalized in the same
hospital. As far as the PACS is concerned, they responded that it has been useful in
the radiological department, mainly for storage use, in order to minimize the number
of films that are used by the hospital. The doctors that replied that they have used the
E- prescription mentioned that they have received a very small percentage of
prescriptions in digital form but they are not aware of its actual function.
There were five nurses that answered positively to the use of e-prescription.
This information could be misleading because the nurses perceived E- prescribing as
the process of adding in the pc the names of the medicine that were provided to
patients.
There were 5 technicians that answered positively to the use, mentioned that
they have been involved as operators at the initial implementation of the applications.
All of them believe that EMR and PACS have many more potentials that the hospitals
are not using appropriately.
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It is important to point out that all the people that answered positively to the
use of the E- health applications were all employed in the private hospitals and none
of them in the public.
Moving on to the next question, the participants were asked whether they have
been informed of any future ICT implementations in the hospital they are working in.
Their answers schematically were :
Figure 3:

None of the nurses were aware of new ICT developments and out of the rest
60 people questioned only 2 doctors, 6 technicians and 1 person from the
administrative staff responded positively. These answers can also be misleading. The
technicians shed light to this issue, because they determined that any future
developments are related to the pc systems already used and the intention to add new
pc stations to one of the two private hospitals. The future developments are associated
with software and hardware upgrade of the applications already in use and not
additional ones. No intention for actual E- health implementation applications had
been mentioned.

30

For the last question the interviewees were asked to define the time lag in
which they believe that an integrated ICT network should be implemented.
Figure 4 depicts the graphical representation of the results

Figure 4:

The picture that emerged from this question is that the implementation of EHealth applications is perceived as high priority by all the technicians (100%) and
almost all the doctors (90%) and they believe it should be implemented within the
next 3 years. In contrary, the answers from the nurses and the administrative staff
varied. The 22% of the whole sample stated neutral. It is worth mentioning that the
people that stated neutral regarding the time frame of the ICT implementation were 8
nurses and 9 people from the administrative staff. It should also be added that out of
those 17 people (22%) 9 were over 55 years old.

31

4.2) Case study presentation

Moving on to the next section there are several illustrative case studies
presented. The case studies underscore the benefits gained by implementing E- Health
applications in the hospital settings. The referring case studies are hospitals that
deployed ICT applications as a solution to management inefficiencies and are
currently delivering value to its users and remain sustainable. The intention is to point
out the potential positive outcomes of the adaptation of E- health applications in the
Greek setting.
The following cases that are being reviewed include information and
communication applications that facilitate the transmission of patient information, like
history and details of recent care, medical images and scanned documents from
previous treatments. Although the case studies may vary regarding the levels of
sophistication, the timeframe of implementation or the extent of integration, they
provide an applicable framework of the benefits associated with the development of
an integrated hospital network.
In 2003 a case study was published regarding integrating information systems
at Amboise Pare Hospital in Belgium, by the European Commission, Enterprise &
Industry Directorate General. This study was selected because it focuses on the
benefits and the results that the hospital gained by adopting an integrated information
system.
Amboise Pare Hospital is a middle sized, public university hospital that covers
all different medical specialties. The personnel is around 1200 people and it serves
almost 125.000 outpatients every year. The hospital had a dispersed information
system and in 2001 the need of an integrated information system within the hospital
was realized. The system was named b-doc and in 2003 all the different wards were
connected to each other into a single information database.
All the patient information is stored in the single database and the data is
transferred electronically without the need of printouts. Physicians and nurses can
enter to the hospital’s integrated network from a web browser and access any patients’
information.
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The outcome of the network development according to the study is the
following:
 The secretaries in the hospital were reduced by 56% which decreased the costs
associated with the labor force of the hospital.
 The archive assistants were reduced by 75%.
 Even more impressive is that making transmission of radiological medical
images possible and by decreasing the loss of documents within the
departments, the radiological expenditure on films were reduced from
400.000E per year to almost 12.000E per year, which is a reduction of almost
97%.
 It is calculated that in a two year period the hospital had already outreached
the initial investment of the b-doc information system, which was
2.500.000E.

In 2005 Concord Hospital also realized the need of ICT implementation in
order to confront the inability of transferring medical images and information within
the different departments of the hospital. It is a regional medical center that occupies
medical staff of around 300 people and 295 beds. The hospital was facing workplace
inefficiencies due to inability to store and transfer effectively patient information.
Doctors did not get patient data on time and they were facing incidents of receiving
the wrong patient record. Additionally, the hospital was able to keep track of patients
only for the last 30 days. The hospital implemented a system of transmitting images
and data (PACS) which gave the opportunity to the medical staff to easily scroll
through images and information and increase the workload volume without increasing
staff. Additionally the hospital had great benefits regarding cost reduction of paper
and film use. More precisely Concord Hospital saves 29,000$ per month on film and
the overall annual reduction of film cost is estimated around 468,000$
Another study that was conducted on the John Paul II Hospital in Cracow, in
2006 reveals the benefits that are associated with the introduction of ICTs in hospitals.
John Paul II is a public hospital that produces a great number of laboratory tests and
imaging examinations due to the fact that it is a specialized clinic on heart and lung
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diseases. The hospital implemented an integrated hospital system in order to transfer
the images and the patient data within the different medical stations in the hospital.
Additionally the hospital developed an application in order to manage more
efficiently administrative issues such as appointments and patient consultations.
According to the survey the benefits that were gained by the ICT introduction
in the hospital are the following
 Decrease of the delivery time that the patient information and the
medical images are being transferred to the clinicians
 Reduce of the labor costs, since the people involved in the process are
less, due to the digital transmission of the information.
 Decrease of errors associated with patient information and loss of
examinations that would result in repetition of examinations and cause
additional costs for the hospital.
 Accessibility to the patient information by the doctors any time they
need it.
 Decrease of hard copies of the patient information due to its digital
form, created additional space for the hospital that increased its
capacity.
Another valuable example of a hospital that moved on with ICT deployment in
order to achieve lower costs is the Arras hospital in France. Arras is a public hospital
with a number of 110.000 patients annually and 2200 employees. The hospital had an
inconsistent information system and used to run at high costs and high losses.
In 2001 the hospital moved on to the creation of an integrated information
system that provided the opportunity of creating patient records and medical data
transmission among the different stations in the hospital.

Some of the medical

departments became completely paperless and are based only on providing
information on digital forms. According to the data provided on 2007 the hospital
achieved the following outcomes:
 Efficient and effective information transmission among all the
healthcare professionals inside the hospital.
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 Managed to decrease by 4 hours per day the time that the nurses would
spend to search for the patient data. The overall benefit of the hospital
is even higher, around 400 hours per day because it employs 100
nurses
 For each examination they saved 2,5$ since the patient information
was delivered correctly and on time, avoiding the creation of errors.

An important case study in the ICT implementation literature is the National
hospital of Sofia in Bulgaria that is dedicated in cardiology. The hospital has managed
to create an integrated information system in order to manage effectively medical and
administrative inefficiencies.

The hospital in 2007 that the ICT evaluation was

conducted, had a personnel of almost 900 employees and dealt with around 60.000
inpatient and outpatient incidents per year.
The hospital implemented an integrated information system together with the
Electronic Patient Record application which included information regarding prior
examinations and diagnostic tests, previous therapy and hospitalization in the same or
other hospitals and also additional information like allergies or other associated risks
that would prevent the occurrence of possible errors. The whole procedure for the
hospital until it fully implemented a comprehensive hospital information system
lasted almost four years.
The benefits that the hospital gained:
 Instant and 24 hour access by the healthcare staff to any patient
information and medical results.
 Decrease of error occurrence.
 The doctors have access to all the previous medical information and
the procedures that the patient has been through, as well as to the
results of the previous examinations. As a result, there is a reduction of
costs due to the fact that the patients do not undergo again through the
same medical procedures if it is not needed.
 Increase of the patient workflow that the healthcare staff is able to
handle, since more patients are treated in the same period of time
 Patient hospitalization has been reduced by 10% to 15%.
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Another important case study worth mentioning for the ICTs evaluation in a
hospital environment is the Institute Curie hospital in Paris, France. The Institute
Curie is a specialized cancer hospital and in 2010 the hospital provided treatment to
almost 13000 patients. As a hospital dedicated to cancer incidents it requires a big
amount of radiological images and laboratory examinations to be transmitted to
different positions inside the hospital.
In 2002 the hospital implemented a comprehensive patient record named Elios
that allowed the access to patient data by all members of the healthcare team that were
involved in the treatment. Elios has replaced paper systems that were often lacking
precision, rigor, and completeness. Especially Radiologists and Pathologists regularly
access Elios for a prompt view of each patient’s medical context, before producing
their medical reports. Following Elios, the hospital also implemented “Promethee” a
sophisticated application that gave the healthcare professionals the opportunity to
interact with each other inside the hospital. Before the Prométhée programme, any
information could be only processed by three different services: the IT Department,
the Medical Information Service, and the Biostatistics Service. Each one controlled its
own information system but none had complete access to the other two subsets. A
typical result was a delay of a few days to several months in receiving the answer to
one question.
These two innovations together upgraded the hospitals’ medical, research and
administrative performance (Exchange of Good Practices in E- Health, 2009)
Additional positive outcomes achieved by the ICTs implementation are
 Cost savings from paper and archiving due to the digital form of the
medical reports and additionally time saving both for the patients and
the doctors due to the electronic Medical Record
 Higher quality of healthcare services due to the “Promethee”
application that gave the possibility to the healthcare professionals to
interact instantly with each other and ask specific medical questions
 Almost 4.000.000 annual economic benefits
 Reduced time to access the patients records from 30 minutes to a few
seconds
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 New available storage area due to the new EMR. Before more than
eight different paper or film records were used, each with its own
storage and archiving system
 The reduction of costs with the additional raise of the economic
benefits was reaped by 92% from the hospital and by 8% from the
patients.
 The productivity gained was measured to be 17% per patient

5. Interpretation of findings
Data from the Interviews and international cases, where E- Health has been
efficiently implemented have been synthesized to construct a conceptualization of
the various outcomes associated with the E- health applications development.
There were wide differences noticed in the way ICTs are perceived and their
importance as a management tool according to the participants’ profession and to
the health sector they belong.
In the specific sample, the answers did not vary according to the sex of the
interviewees, since there were no answers that were more preferable among the
females or the males. In contrary, the same cannot be stated for the professional
categories since the answers were highly affected by the professional category that
the interviewees belonged to.
The way that the deployment of ICT in Greece is perceived demonstrates these
tendencies since all the doctors and ICT technicians believe it is low, while the
nurses and the administrative staff believe it is average. This discrepancy is due to
the fact that doctors and technicians are more aware of the benefits and the ICT
positive outcomes that could be achieved, compared to the nurses and the
administrative staff that are not informed to the same extent.
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Likewise, the doctors show a totally different preference to the reasons the use
the pc during work, compared to the rest of the professional categories. Doctors
mainly use it supplementary to their everyday work, for professional research. As
they stated, their research usually takes place in order to access additional medical
information and medical readings that can be found online. They also search in
various medical websites in order to keep informed for the medical developments
in their sector.
In contrary, the rest of the three categories use the computer, without
necessarily being connected to the internet, for reasons associated with the
completion of their job tasks. In particular, the nurses that use the pc in the work,
which are the ones in the private hospitals, use it rarely and only to access data
that the doctors may require.
In the question relating to the management problems that occur due to lack of
the ICTs implementation it is interesting that the doctors were more cost oriented
compared to the other categories. Although they perceive inefficient
communication and the occurrence of errors as important problems, they
underline the costs that are associated with the problems, rather than the problems
themselves. The nurses and the administrative staff point out the problems that
create inefficiencies in the completion of their job tasks. The doctors on the
contrary, evaluate the management problems that occur according to their
associated costs.
More precisely, they mentioned that communication inefficiencies can lead to
repetition of certain examinations or laboratory tests that create additional costs. If
these repetitions could be avoided, then there could be high financial benefits.
These financial benefits will occur due to fewer expenses both for the hospital and
for the patient. It can also be perceived as a decrease of the hospitalization period
for the patients and a rise of the available free-bed days for the hospital.
It is clear that by the categories that are more informed of the potentials of the
ICT application (doctors and ICT technicians) , the implementation of an
integrated hospital network is essential and should be accomplished in the short
run.
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Apart from the convergence of the answers based on the professional
categories, the answers vary also according to the institution that the people
belong to. From the questionnaire it can be inferred that there are great differences
to the answers based on whether the interviewee is working in the private or the
public sector.
First of all, the level of the ICT applications in the private hospitals is higher
compared to the public ones. Although there is no implementation of an integrated
hospital network in order to share patient information and images, there are
applications for storing and track keeping. The ICTs in both hospitals include the
storing and elaboration of input provided only by the same hospital. These
differences can be mirrored by the question regarding the use of the E- health
applications. All the people that stated some experience regarding the use of the
applications, regardless of their occupation, are all working in the private sector.
In the private sector, E-health’s potential to maximize doctor’s limited time for
the patients was highly regarded. In the private sector the time of the healthcare
professionals and the patient time are much more appreciated compared to the
public. The people that stated as main problems “the inefficient use of the
available time for the doctors and the patients” were only from people working in
the private sector. In contrary, people working in the public sector did not
consider time as a valuable parameter. These diversities in the responses reflect
the different perceptions of the ICTs contribution.
Regarding the time frame of the integrated network implementation, again
there are similarities detected in the answers among the people working in the
private sector. Apart from the fact that all the doctors (100%) and the ICT
technicians (100%) from the private sector believe that the development of the
network should take place in the next three years, also the nurses (30%) and the
administrative staff (30%) that share the same belief, derive entirely from the
private sector.
According to the findings by the questionnaires, the healthcare professionals
realize the low deployment of ICT applications and recognize the need to develop
ICTs within the hospitals. They associate the further implementations with

39

financial benefits, better cost control, minimization of errors and communication
inefficiencies throughout the service provision.
As the literature suggests and the interviews confirm, there is positive
association between the implementation of E- health applications and better
management performance of the hospitals.
The picture that emerged from the interviews, echoing the findings from the
cases where ICTs have been implemented, is that the improvement of the
management of the hospital is associated with those applications.
Gaps in the system that were pointed out by the interviews are consistent with the
benefits that the hospitals gain by moving on to the ICT implementation. The
deficiencies that the healthcare providers appointed align with the indicated
positive outcomes of their implementation in the hospital settings of the cases that
were examined.
From the literature analysis of hospitals that have efficiently implemented Ehealth information networks, there have been isolated the three primary
dimensions along which the overall management can be evaluated.
The findings illustrate that the gaps that can be covered or that the benefits that
can be gained by the implementation of E- health applications can be categorized
as following:
 Reduce of the operating costs within the hospital

According to the evidence indicated by the interviews and the
cases studied, the creation of an integrated network that can transmit,
store and elaborate patient information and images can affect
positively the operation costs of the hospital. E- Health , through the
deployment of EMR and PACS can offer many attractive cost
reduction features since they create a paperless and filmless system.
As stated in the studies, there will be financial benefits
associated since there will be a reduction of the multiple handling of
paper documents and printed images. The possibility of bringing
together test results, patient histories, and other relevant documentation
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in a single medium holds vast opportunity to reduce costs. The Storing
information in a digital form within the hospital network minimizes the
probability of duplication of examinations and laboratory tests, which
would be associated with additional costs for the hospital and for the
patient.
 Increase the quality of care provision

The creation of a network inside the hospitals results in
overcoming the fragmentation barriers that exists in all the Greek
hospital settings. Fragmentation among the departments and the
processes are the main reason of inefficient communication among the
healthcare providers and the occurrence of errors. The integrated
network contributes in overcoming the existing fragmentation, with
high levels of information sharing and timely collection of patient data.
This adds up to the way healthcare services are provided, with higher
quality and accuracy.
The services provided within a hospital are complex and time
sensitive. Medical information needs to be accessible at the right place
and at the right time. The ability to get immediately the relevant
information to the appropriate healthcare professional makes a great
difference to the quality of care provided. With E- Health applications
the doctors are capable to interpret the results of the examinations
faster, with shorter turnaround time for each case or patient which
results in more patients being served.
Quality of care provision is improved when the safety of the
patient care provision is also increased. Integrated internal hospital
networks can contribute towards this direction. With the integrated
network and the EMR, doctors will have access to the whole history of
the patient and the relative test results while it enables to keep to store
the data safely and retrieved when needed. This way occurrence of
errors is avoided and accurate decisions are taken

41

 Improve hospital operations efficiency

.

Accurate and timely collection and transmission of the

information within the hospital settings improve the way that the
operations are performed. Electronic processing allows for the
simplification of administrative procedures, pertaining to examination
and other relative data,
Administration staff is able to overcome the main problems
which are communication inefficiencies and error occurrence. Also
they are able to perform their professional tasks more efficiently due to
the document organization and the paper transactions that will be
processed electronically.
From the doctors’ point of view, there are time saving
possibilities created. Physicians use their working time more
efficiently due to the digital capture of the data that can be shared,
which results in higher throughput of the patients. Higher throughput
of the patients gives the opportunity to the doctors to interpret more
results in less time than before, with decrease in the delay and the error
occurrence during the operations. The integrated network gives to the
caregivers access to more patient information, providing them with a
holistic view of the patient’s health, and thus allowing them to make
better decisions.
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6. Conclusion
The findings discussed in this report point to a number of practices that could be
employed in order to improve and accelerate the adoption of an integrated hospital
network. It can be concluded that the ICT infrastructures that are currently in place do
not interact with each other in an integrated hospital network.

The essential

applications for storing, transmitting and elaboration patient data are not available
It is shown that opportunities abound to change the face of healthcare service
provision, in terms of enhancing the quality of care provided, reducing costs and
improving the efficiency of the operations within the hospital.
As the literature suggests and the interviews confirm, in Greece the ICT
application development is still at its infancy. Although the need of their application is
recognized, still the hospitals remain paper work intensive with the limited use of
computer limited to job processes. The creation of an information network can cover
the gaps that exist within a hospital as stated from the interviews.
It is known that the process of ICT implementation is a notoriously complex and
expensive undertaking. Not all the E- health applications can be deployed at the same
time. That is the reason why this paper focuses only in the adoption of an integrated
hospital network that enables patients’ information to be stored and transmitted in
digital form. By leveraging on the opportunities of an integrated hospital network
gaps that are indicated that occur in the hospital service delivery could be covered.

6.1) Aspects to be considered for the implementation

It is important though that the following aspects are taken into consideration in the
deployment process. Only then the chances are more realistic for rapid return on
investment, successful long-term results, and significant benefits.
 INTEROPERABLE SYSTEMS

An integrated information system can be efficient only when it is truly integrated.
Different computer systems within a hospital that are not linked to each other do not
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create value for the system. Transforming paper data and information into digital form
is not enough to assure interoperability. A framework must be designed for technical
and semantic interoperability in the health sector that enables standardization and
harmonization of currently disjointed hospital departments.
Information systems in different health care segments must be able to be
interoperable and exchange information on patients, if value is to be gained as a result
of introducing ICT in hospital settings.

 PRIVACY OF PATIENT INFORMATION

Transforming patient information into digital forms, although facilitates several of
the traditional processes; it raises the issue of patient data protection. During the
health service provisions, a patients’ information will be accessed by several
healthcare professionals. It is of high importance to keep appropriate privacy
protection and security requirements must be incorporated while the hospital networks
are designed. Although there are technical solutions to ensure the secure access and
use of patients’ information, if there is not a clear policy framework, technological
solutions are not sufficient. Therefore, it is important to create coherent policies
regarding the appropriate method of accessing and exchanging the available
information.

 MODIFICATION OF THE HOSPITAL CULTURE

Creating an information network is much more that an infrastructure change. It
will change the way of the traditional workflow and radical changes are needed. If
Information and Communications Technologies are implemented haphazardly and in
just a technical manner, they might become a burden rather than an aiding tool.
People reluctant to the changes must be provided with incentives. That is why all the
people involved must be informed regarding the positive outcomes by demonstrating
the benefits of the deployment. Even if the technological applications are promising,
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if they are not properly used, may not mature to the extend needed to realize their
potentials.

 TRAINING OF THE HEALTH CARE PROFESSIONALS

Skilled and committed human resource is a key aspect for the efficient
implementation of the ICTs. The staff must be informed regarding the barriers and pe
provided with incentives of the ICT use A comprehensive plan of ongoing training of
the professionals must be designed in order to increase awareness on E –health
opportunities and potentials. All the professional staff must be trained to deal with
changing organizational procedures and information flow resulting from ICT use.
According to the findings, the administrative staff and the nurses lay behind in the
ICT literacy compared to the doctors and ICT technicians. Still some of them seem
unaware of how to go about E- health implementation and are alarmed by the
transition period and the changes that it will bear. There is need for them to be
educated on the topic and be equipped with information so that they can visualize the
benefits of E-health solutions.

6.2) Limitations Of The Research

It must be noticed that the research in place is limited to the point of view of the
hospital and the healthcare professionals. The benefits or the barriers that the
deployments of such systems could create for the patients are not included. Further
research should be made in order to comprise the effects that would result of an
integrated hospital network. It is important to take into consideration both
perspectives in order to evaluate the overall results of ICT applications.
Another limitation that needs to be pointed out is that the ICT applications
proposed are restricted to the creation of an integrated hospital network. The
management performance of the hospital might be higher associated with other Ehealth applications, such as telemedicine or e-prescribing. Due to the lack of
standardization among the Greek hospitals, the research is limited to making a step
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closer to E-health applications by proposing the creation of the integrated hospital
network. Further research must be made, in order to appreciate the benefits that could
be gained or the barriers that may be posed by a multidimensional implementation.
The outcomes that have been discussed, aim to point a number of practices that
could be usefully employed in ways that improve and accelerate the development and
use of specific ICTs. The successful implementation requires restructuring of the
current priorities in the national health system, and also organizational culture
changes that can be facilitate the acceptance of the new technological era.
The challenges that the healthcare systems are facing in the twenty-first century
are being frequently discussed in the last years. The aging population, an increasing
prevalence of long-term conditions, improving health technologies leading to better
survival and rising expectations by the patients, all combine to create an increased
pressure on the available healthcare resources
In Greece we are still at the beginning to appreciate the benefits that are associated
with the ICT applications and there is still a long way until we reach its full potential.
In order to move further in realizing a hospital information network, coordinated
actions must be conducted within a framework that links public, private, and social
efforts to promote the deployment of ICT solutions for the hospitals.
Unless these challenges are addressed hospitals will continue to provide
healthcare services that are inefficient, costly, and substandard as it is stated currently.
This calls for a way to deal with these challenges and move towards the
implementation of e-health solutions.
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