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Chapter 3

A Patient Centered Electronic Health eHealth
System Development

Abstract

BACKGROUND: Medical practice and patient-doctor relationship will continue im-
proving while technology is integrated in our everyday life. In recent years the term
eHealth landmarked a new era with improved health provider’s skills and knowledge,
and increased patient participation in medical care activities.

OBJECTIVE: To show why the design and implementation of a healthcare system needs
to follow a specific philosophy dictated by the level of eHealth maturity of a country and
its citizens.

METHODS: Based on the maturity level, an adaptable framework for implementing
an Electronic Health System at national level is derived, guided by the Patient Centered
Philosophy as defined and introduced by the EU directives. Implementation prerequisites
are analyzed together with guiding principles for identifying the maturity level of an
organization or country.

RESULTS: Cyprus being a small EU country, it can be used as pilot site for the whole
Europe, was chosen for this study and its maturity level analysis is presented. Recom-
mendations that determine general steps needed to prepare the ground for an adequate
patient-centered national healthcare system are accompanied.

CONCLUSION: The implementation of an integrated Electronic Health Record at Na-
tional level, as a prerequisite for a patient-centered eHealth environment is evidently
demonstrated.

Keywords. Electronic Health Record(EHR), eHealth, Personalized Medicine, Patient-
Centered Medicine.

3.1 Introduction

The principal function of healthcare systems is to address the needs and prefer-
ences of patients for an appropriate and cost-effective healthcare. The devel-

opment of a complete healthcare system is challenging since the use of technology
in the medical field has opened the door to new opportunities, especially in relation
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to the realization of the eHealth vision and the implementation of patient-centered
philosophies and concepts. This approach relies on the philosophy that citizens are
the owner of their own medical records and are responsible for their management;
it authorizes medical personnel to have access to the various parts of one’s medical
record, and puts the citizen in the center, in a position otherwise, to receive maxi-
mum attention from medical experts available locally or remotely.

Figure 1: Personalized medicine.

The adoption of a nationally standardized and publicly reported procedure for
evaluating patient experience has made the implementation of a patient-centered
approach easy, which has turned it into a priority for many healthcare leaders and
decision-makers. Even though patient-centered approaches were originally consid-
ered radical, to-day patient-centered care is a core component of healthcare quality
and is recognized as such by stakeholders and policy-makers. The cornerstone of a
patient-centered eHealth strategy is the integrated Electronic Health Record (EHR).
EHR is a prerequisite and precondition for practicing eHealth, especially patient
centered eHealth which will eventually lead to an ideal Personalized Medicine envi-
ronment (Schizas et al., 2014).

The Electronic Health Record is defined as a collection of continuously updated
health-related facts and medical data associated with a patient. The EHR is a dy-
namic and a dynamically updated electronic record that chronologically stores a citi-
zen’s medical data from approximately nine months before birth to their death. EHR
management systems enable storage and retrieval of patient data, facilitate physi-
cians to provide safer and effective care through embedded clinical decision sup-
port and intelligent diagnostic systems, and can provide useful information through
the collection of data for medical research purposes. An integrated and structured
EHR environment yields many benefits, such as better management of resources,
improved care coordination, chronic disease management, national and worldwide
access of medical data and the resolution of interoperability issues, elimination of
medical errors and delays, reduced operational costs, personalized prescription, and
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patient involvement in their treatment (Cina et al., 2006).
Effective and efficient health care delivery should not be limited by the location

of the citizen when such care is needed. This is one of the preconditions of eHealth,
which dictates that EHR should be accessible from everywhere if one assumes that
citizens can travel often and sometimes without any notice all over the globe. If we
exclude, at least for the time being, the possibility of embedding citizens with an
updated version of their full EHR, then an alternative means of securely accessing
the EHR of a patient directly must be created.

In order to emphasize the problem and make it clearer, we are outlining some
facts, questions, and concerns. For instance, a doctor in a country should be able to
understand what another doctor of that country wrote in the EHR of a patient. At
the same time, a doctor in one country should be able to understand what a doctor
in another country wrote in the EHR of a patient. If medicine A is prescribed in
country A, a doctor in country B should know its equivalent in country B. Doctors
need to give diagnoses or treatments in the EHR specified codes for other doctors to
understand it, irrespective of its country of origin. Cross-country medical treatment
should be addressed and resolved at all levels. If one considers Cyprus as a special
case in which the number of permanent citizens is significantly lower than the an-
nual number of visitors, the problem of interoperability and cross-country medical
care is set in another dimension altogether. In the event of a medical emergency
Cypriot citizens should have the capability of directly accessing their EHR from
medical centers outside Cyprus and at the same time, European citizens and other
visitors to Cyprus should be able to access their EHR at any time during their stay
in the island; this will make Cyprus an even better tourist destination with efficient
eHealth services. Medical errors are another concern that can be addressed by the
proper use of EHR under the umbrella of eHealth.

In the United States alone, medical errors could be the third-leading cause of
death in the country (Amarasingham et al., 2009). Proper organization of medical
data, efficient exchange of data and in-formation, and reactivity of caregivers are
some of the safety concepts that an EHR sys-tem fulfills, and thus minimizing med-
ical errors (Hillestad et al., 2005). Further studies in the United States have reported
that exploration of Information Technology for the facilitation of EHR systems could
save up to $88 billion in medical costs over 10 years (Amarasingham et al., 2009).
Hospitals that have all the automated processes that structure and enhance an EHR
system with notes and records, order entry, and clinical decision support systems,
have fewer complications, lower mortality rates, and, eventually, lower costs (Jha
et al., 2008; Sherer, 2011).

It is crucial to follow a patient-centered philosophy in any EHR solution for es-
tablishing a level of trust among patients. This philosophy will help eliminate any
draw-backs that can delay the adoption of an EHR system at a national level. A
study was carried out in Cyprus through a research project for identifying these
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Figure 2: Patient centered philosophy.

drawbacks and the results will be presented in this paper (UCY, 2012).
The patient-centered philosophy mainly relies on the idea that the patient is the

owner of their record (EHR) as illustrated in Figure 2, and the person responsible for
its management. The physician or anyone else can only gain access to one’s medical
record after given permission by the EHR owner or another person authorized by
the owner. In the USA the term patient-centric is used instead of patientcentered in
order to emphasize this ownership. This term also indicates that the patient is at the
center of the examination and treatment, in which all utilized facilities are pointing
at the center too. In this paper the term patient-centered is used as the general term
so as to avoid any confusion.

The recent announcement of challenge Health, Demographic Change and Wellbeing
under the Horizon 2020 ambitious Work Programme as well as the past treatment of
EHR as the cornerstone of eHealth by the European Union’s, depicts the Union’s
commitment to finding solutions and imposing policies and standards to support
eHealth and a patient-centered philosophy primarily through the implementation
of national interoperable EHR systems. The overall goal of the 2012-2020 eHealth
Action Plan (Jorgen, 2012) is to improve healthcare for the benefit of citizens, give
patients more control of their care and bring down costs.

The methodology used for analyzing, designing and building an eHealth system
follows the same principles as the methodologies used for building any large-scale
information system. Due to the size of the system, the complexity, the security, and
the heterogeneity among users, it was hard to decide which methodology to follow.
Instead of deciding a methodology, we chose first to carry out a study for determin-
ing the maturity level of the system under consideration. The capability maturity
model (CMM) is a standardized framework that assesses the maturity level of an in-
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Figure 3: Capability maturity model.

formation system under development, its management processes, and its products;
it establishes also a framework for continuous process improvement and defines the
functions to be carried out to that purpose (Bentley and Whitten, 2007a). By follow-
ing this methodology project timelines and cost decrease while productivity and
quality increase. Thus, minimum risks and high competitiveness will be secured for
the eHealth system under development. CMM as you can see in Figure 3 consists
of five levels of maturity being the Initial, Repeatable, Defined, Managed and Opti-
mizing. It is very important to recognize that each level is a prerequisite for the next
level and must be properly followed (Bentley and Whitten, 2007a).

3.2 Methods and Objectives

A number of EU directives have been published that give guidelines for facilitat-
ing access to safe and high-quality cross-border healthcare, and promote health-
care cooperation among Member States in relation to national competencies in or-
ganizing and delivering healthcare. Privacy and confidentiality, personal data, and
data protection issues are pertinent when discussing EHR in both national and pan-
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European legal and regulatory contexts. It is thus critical to amend existing health-
related legislation to create a prosperous ground for accommodating EHR systems.

More importantly, for the proper functioning and exploitation of the EHR’s ben-
efits, semantic interoperability of medical information must be established. This
requires effective use of common communication protocols and standards to sup-
port accurate and complete clinical documentation that allows both humans and
computers to understand and utilize general medical information (EpSOS, 2008).
Interoperability is a very important functionality in the electronic patient folder and
is even more important in the complex area of health data management. Clarity, ac-
curacy and efficiency are characteristics that pervade the concept of interoperability,
since they are essential for cooperation between information systems and for better,
complete and accurate results.

It is difficult to integrate fully the concept of interoperability in most cases
due to the presence of ready-made software for the processing of medical records,
heterogeneous hospital information systems, and the lack of a unique patient-
identification and interaction system. If we take Cyprus as an example, there is
limited communication between the Famagusta and the Nicosia General Hospitals,
which helps reduce the administrative costs of the hospitals and enhances patient-
service, but it is very immature to be qualified as interoperable system.

The medical records of patients in most hospitals are handwritten, massive,
vague and illegible, or even lost, worn and altered. Searching old data is compli-
cated since even digital electronic files often cannot properly communicate with the
internal network of a hospital. Obviously, the main cause for that is that electronic
file systems do not have the overall necessary interoperability or an appropriate
interface.

Drawing from the concept of interoperability, there should be a flawless ex-
change of medical and healthcare information. Therefore, it is the responsibility
of all physicians to be vigilant and keep the electronic documentation of all patients
updated. This is to ensure the complete historical documentation and a clearer and
more effective treatment of patients. Thus, the cooperation of all stakeholders is
essential in this process (Mourtou, 2007).

Experience has shown, however, that one of the most vital factors, if not the most
vital, is the political will and determination of governments and other decision-
makers in supporting and encouraging the implementation of eHealth initiatives.
At the same time, the interests of many associated players - such as medical
providers, eHealth experts, pharmaceutical and medical supply companies, insur-
ance firms, trade unions, and employer and employee associations - cannot be ig-
nored. Legislation should be based entirely on improved health care for citizens at
the lowest possible cost, regardless of who is paying for it.

For the EU countries for example, the European Commission recognizes the im-
portance of cross-border healthcare, data protection, public procurement and health
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security. Researchers and patients have an active interest in technology and its us-
age. Patient safety and data are issues that become even more pertinent in an online
environment and are features appreciated by the user. The standards needed to
create properly and effectively an eHealth system, need to fulfill ethical and legal
requirements. For security purposes, this should be based on data integrity, privacy
and controlled access to information. Additionally, standards should limit access
to a user group or even the whole system EHR, which in this way will determine
the level of activities authorized to be made (read, write, update, monitor, broadcast
etc.). Data integrity must be ensured at the time of storage and transfer of a portion
or all of the EHR.

The epSOS interoperability concept, illustrated in Figure 4, is addressing a Gate-
way to Gateway exchange of dataset, implying the same interoperability profiles in
each country (EpSOS, 2008). The dataset is defined as a set of necessary health infor-
mation that needs to be sent to a healthcare professional in Country B for the benefit
of a citizen from Country A, who happens to be under medical care in Country B.
The mechanism for cross-country patient summary retrieval and updating has been
proposed by the epSOS project and been adopted by the EU.

Figure 4: Data set introperability.

Figure 5 shows a schematic way for cross-country patient summary retrieval
and updating. A National Contact Point (NCP) is expected from every EU country
to ensure interoperability across national borders. A citizen from country A seeks
treatment from a doctor in Country B. The proposed mechanism will follow the
steps:

1. The citizen of Country A provides authentication and the treating doctor re-
quests from the NCP of Country B to obtain from the NCP of Country A the
relevant EHR details, including the patient summary, for the citizen under ex-
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amination.

2. The health care professional in Country B receives the patient summary from
Country A.

3. The health care professional in Country B records encoded medical informa-
tion about the citizen’s treatment event.

4. The health care professional who gave the treatment, notifies Country A of the
treatment event that took place in Country B together with the new medical
data for the examination that just happened for updating the citizen’s EHR in
Country A.

5. The patient summary in Country A is updated accordingly and any insurance
claims and/or other financial matters for the treatment are sorted out by the
NCPs accordingly.

Figure 5: Cross-country interoperability.
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3.3 Application to Cyprus

Designing and building an EHR system as an operational and functional entity is
possible for IT professionals (analysts, designers, developers) in close collaboration
with health professionals and other potential users. However, it requires consid-
erable effort and input from many management services and end users. The main
obstacles that have to be overcome are, political, financial and legal. Until now, no
authority, committee or organization has developed a globally accepted set of stan-
dards and rules for EHR systems. The EU is making one of its biggest attempts to
achieve this ambitious task at a pan-European level. This effort is near to comple-
tion and it is expected to become operational in various EU countries during the
year 2015 with all other EU countries to follow soon. Once it becomes operational
at a European level, it can be distributed worldwide through bilateral agreements
with other non-EU countries.

While Europe was making up its plans, local initiatives have taken place in many
countries for studying and attempting to solve this emerging problem that was not
limited to the implementation of an EHR but extended to an interoperable EHR
at national level and beyond, by planning towards an integrated eHealth system.
At the Initial Level of CMM, an organization typically does not provide a stable
environment for developing and maintaining software. Success depends entirely
on having an exceptional manager and a seasoned and effective software team. In
Cyprus an initiative to study the state of affairs regarding eHealth and more specifi-
cally EHR was taken by the eHealth lab of the University of Cyprus which prepared
a research proposal for this purpose. This proposal was funded after competition
and its objective was to prepare the main guidelines, responsibilities, and actions to
be taken by all stakeholders involved if an EHR system was attempted at national
level in Cyprus. The main partners of this project were the eHealth Lab of the Uni-
versity of Cyprus that coordinated the project, the Ministry of Health of Cyprus,
the Cyprus Society for Medical Informatics, and the commercial IT Company IBM
Cyprus that was implementing at that time a hospital information system in the
Nicosia General Hospital (UCY, 2012).

The project began by investigating the standing of eHealth issues in Cyprus pri-
marily through a questionnaire that was circulated on the island and administered
by the Cyprus Medical Association, the Cyprus Society of Medical Informatics and
members of our eHealth lab. Some of the most interesting findings of the ques-
tionnaire were presented in detail in a previous work (Neokleous et al., 2014a). In
Cyprus, the General Hospitals in each district have registries of patients that can
be considered as primitive EHR systems. However, all the doctors in the network
of the hospital can edit and access these registries. Our survey has shown that the
majority of doctors agree to make the system more secure, by allowing only spe-
cialists to access and edit information accordingly (Neokleous et al., 2014b). The
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Nicosia and Famagusta General Hospitals are at Level 2 of the CMM as indicated
by the functionality issues raised by security. In the Private sector all doctors have
the knowledge and education to handle electronic health records but they do not
do it for various reasons such as lag of legislation and standardization. They are
confident with the systems they use but are frustrated by their limitations in com-
municating electronically with other medical centers. Private hospitals also function
at Level 2 of the CMM, due to their limitations in communication functionality. An-
other goal of the survey was to study the findings along with the recommendations
made by the academics and doctors participating in the project, and try to assess
the maturity level of the country for adopting and implementing a patient-centered
EHR system at a national level. The prepared and administered questionnaire was
in three parts and had 47 questions that primarily examined the level of usage of
EHR systems in the private sector and aimed to understand the expectations of doc-
tors for such a system. The willingness of doctors to accept important issues such as
a patient-centered philosophy was also recorded. The questionnaires were solicited
randomly and uniformly covered Cyprus. Fifty-eight physicians responded to the
questionnaire, the findings were analyzed accordingly and some of the conclusions
are presented below.

Seventy-one percent of the physicians claim to use an electronic patient manage-
ment system and from those 69% are not satisfied with their system, mainly because
it does not support interoperability for communicating with other existing systems.
Of those who use some sort of an EHR system, only 50% provided all the requested
data for forming the patient summary as defined by the European eHealth project
”epSOS” (EpSOS, 2008). In fact, according to the analysis, 66% of the doctors who
use an EHR share patient information with others by telephone (Neokleous et al.,
2014b).

As for the 29% of the physicians surveyed who stated that they do not use an
EHR system, they admitted that this is mostly due to lack of computer knowledge
and time to dedicate for familiarizing themselves with the EHR philosophy. Yet, 75%
of all the doctors believe that an EHR would improve the quality of their services.

In summary, some recommendations based on the country’s maturity level for
eHealth are presented here.

1. For following the guidelines for medical semantic interoperability recently
proposed by the European eHealth Network (European Parliament, 2011) in
line with the European Directive 2011/24/EU, we must establish political will-
ingness and determination of decision-makers. Preliminary work to this ef-
fect, and in particular from the European large-scale pilot "European Patients’
Smart Open Service" (EpSOS, 2013), provided a solid and reliable founda-
tion, for utilizing a number of key components and techniques that must be
adapted for the future development of any EHR system in Cyprus.
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2. ePrescription means a medical prescription, as defined by Article 1 (19) of Di-
rective 2001,83/EC7, issued and transmitted electronically, as elaborated in
point 3 (f) of Commission Recommendation 2008/594/EC on cross-border in-
teroperability of electronic health records (eHealth Network, 2014). The intro-
duction of electronic transfer of prescriptions (ETP), or ePrescriptions, in am-
bulatory health care has been suggested to have a positive impact on the pre-
scribing and dispensing processes. This implies that ePrescribing can improve
safety, quality, efficiency and cost-effectiveness (Åstrand et al., 2009). The elec-
tronic prescribing of medicine by legally authorized health professionals and
the electronic dispensing of the medicine to the patient are two additional key
concepts that should be considered for the case of Cyprus. Guidelines for the
development and adoption of ePrescription have been published by the ep-
SOS project (EpSOS, 2008). Cyprus was required, as from October 2013, to
adopt the EU recommendation regarding ePrescription at EU level, but such
system has not been fully implemented yet. However, the National Health
Service (NHS) in Cyprus intended to introduce a system of electronic transfer
of prescription-related information between general practitioners (GPs) and
community pharmacies as a first step towards full implementation. For exam-
ple, community pharmacies will be linked to NHSnet (Dental Referrals,(FDS
Consultants), 2015), which is currently used in the United Kingdom, and en-
ables GPs to transfer prescription data electronically. In addition, commu-
nity pharmacists are likely to take on new roles, such as medicine manage-
ment. Real-time electronic communication between GP Surgeries and Com-
munity Pharmacies will optimize these roles, requiring the integration of exist-
ing computer systems and establish a transfer of information facility between
them (Åstrand et al., 2009). The Swedish system of ePrescription system is
another good example to follow that began in 1983 as an outpatient setting
with electronic communication being set up between the computer systems at
a doctor’s office at the medical clinic and those at a nearby pharmacy. The
development of ePrescription in Sweden has accelerated rapidly since a new
strategy with collaborative national and regional implementation teams was
introduced at the end of the 1990s. A national ePrescription communication-
exchange hub with a virtual repository, called the national mailbox for pre-
scriptions, allows the patient to access their prescriptions at any pharmacy
after presenting valid identification (Åstrand et al., 2009). As in all new tech-
nological systems, certain new errors may arise, but they can be easily fixed.
Thus, stored ePrescription information may be used not only for filling actual
prescriptions but also for future clinical decision-making and epidemiological
research (EpSOS, 2008).

3. Certain legislation amendments must be proposed for satisfying certain rec-
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Figure 6: ePrescription system functionality.

ommended EU guidelines. An established legal framework is a prerequisite
for businesses to invest in the development of health related systems, and for
health providers and users to move forward and use new products and ser-
vices. In Cyprus, legislation for accepting EHR documents has passed but has
not been imposed yet and local healthcare providers are required to keep hard
copies of medical data even in cases where an EHR system is in place. Under-
standably, this is a major obstacle in implementing eHealth nationally.

4. As a pilot study, the development of an EHR systems can start based on a free
and open source medical practice management application such as OpenEMR
(OpenEMR, 2014), including dcm4chee (Zeilinger, 2008) which can cover an
image manager/image archive, such as PACS. The OpenEMR is one of the
most popular Operational Support System (OSS) in the medical field, and de-
veloped by a nonprofit corporation founded in 2005 by a physician and owner
of the company in North Carolina, USA. This application (OpenEMR) is the
most popular free electronic medical record interface used today in the re-
search field. A research team tests and improves this application to figure out
if it is the most suitable system to use it in the future. It manages electronic
medical records and has fully integrated electronic medical records and free
support. It can run on systems Microsoft, UNIX, Mac OS X, and is developed
in PHP to build the web application and DB MySQL. It supports multiple lan-
guages and it is used in the United States, Puerto Rico, Australia, Sweden, the
Netherlands, Israel, India, Malaysia, Nepal, and Kenya. With the web applica-
tion, OpenEMR records patient demographics and a result is provided safely
in all application data. It ensures the data integrity of each patient and pre-



3.3. Application to Cyprus 31

vents third parties from altering it with bad intentions. Authorized persons,
users of the system, can make changes in the privacy of patient data since the
user codes are deciphered. This application can record prescriptions and cal-
culate medical billing. Each user has the ability to record information report
issues and manage electronic medical records of patients under their supervi-
sion. The OpenEMR is autonomous because all functions are performed by the
system itself. In order to ensure communication, which will store all system
data such as patient information and physicians, we need the operation of the
system (server) to be on the Internet. Furthermore, cloud computing and open
service delivery platforms such as the FI-STAR platform could be exploited as
these could benefit and facilitate the whole process (FI-STAR, 2014). The tech-
nology foundations of FI-STAR are based on open architecture and reference
implementation of a novel service infrastructure, which is built upon generic
and reusable building blocks defined as Generic and Specific Enablers. More
precisely the eHealth Lab of the University of Cyprus, being a partner with FI-
STAR, is currently responsible for the development of three specific enablers
(SEs) of the FI-STAR platform, the EHR SE, the PACS SE and the epSOS SE (FI-
STAR, 2014) that could properly be exploited for the adaptation of a general
EHR system in Cyprus.

After examining several EHR cases we believe that the most suitable EHR sys-
tem in Cyprus would be a centralized EHR system that would send the patient’s
data to a central repository in which a role-based access is granted to each person
accessing the system. Organizations, health centers and institutions need continu-
ous communication with the main repository, and must follow policies and stan-
dards to ensure the interoperability of their system with the central repository. This
is also necessary in order to protect patient data that is retrieved from the repository
and used in their systems. The main problem with the centralized scheme is that
the data repository belongs physically to one single organization. Holding the data
in a central server has troubled both the IT Experts and health care providers, as
attackers could potentially gain access to the whole data by attacking the repository
(Jorgen, 2012). Alternatively, patient data in decentralized systems are dispersed in
many locations, and hence the full record of a patient is built by retrieving partial
data from every location. In this case, each system participating in this scheme is re-
sponsible for maintaining its part of the patient data and allowing controlled access
to this data. In Cyprus the population is approximately 839.000 people therefore it
is believed that a combination of the above will yield the best solution. Effectively,
the system will be decentralized as pictured in Figure 6: the system will provide
access and storage facilities along with authentication and encryption with a cloud-
based solution. The use of cloud-based enables data stored by multiple users to be
dynamically reallocated in response to demand and the use of it is to associate all
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Figure 7: Electronic health record vision.

information needed for a specific patient. The system can be also considered as cen-
tralized in the sense that all data for a patient is kept in one place and thus more
secure, and decentralized in the sense that all patients’ data is potentially accessi-
ble from everywhere. For example, hospitals can assign to private companies the
storage of their patient data in a centralized manner while following interoperabil-
ity protocols for communication purposes in centralized systems of other groups of
clinics. Hence, it will result to a global decentralized system that will be controlled
privately and independently for each healthcare institution. Furthermore, the small
population of Cyprus makes it possible to provide temporarily each citizen with a
memory device (e.g. USB stick) that will be updated, for back-up purposes, each
time a patient visits their physician. This will enable patients to access their medical
records anytime they need (Neokleous et al., 2014b).

3.4 Discussion

According to the Capability Maturity Model (CMM) Cyprus is at Level 2, trying
to fix communication and security issues by building an entirely new eHealth soft-
ware system. This is necessary because many benefits arise from investing in the
development of the health sector in a small country like Cyprus. Since every year
tourists and business people visit Cyprus at a rate that is 3-4 times higher than the
permanent population of the island, interoperability and cross-country health ser-
vices should be available for Cyprus to be competitive in the international market,
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while at the same time it will boost medical tourism. Indeed, cross-border travel for
health care is not an alien concept in Europe, since there is a long history that spans
from the use of spas and wellness tourism throughout eighteenth and nineteenth
century Europe. With the rise of more affordable cross-border travel, rapid techno-
logical developments are becoming more frequent and potentially serve as a wide
consumer market. In a recent survey, it was shown that medical tourism would
benefit the tourism industry because there is a sustained demand for such special-
ized services. The island’s location allows for a diverse influx of both European
and Middle Eastern medical tourists. Furthermore, Europeans can benefit from the
cross-border health provision when they visit Cyprus for business or leisure. The

Figure 8: Proposed scheme for integrated citizen health record data banks.

cross-country access to the electronic health record of the visitors is the corner-stone
of personalized health, which at the same time will offer Cypriots travelling abroad
all the associated benefits. In spite of the economic austerity measures in Cyprus,
opportunities for growth and new business related to health and its technological
innovation are tremendous.

The EHR vision illustrated in Figure 6 may form the primitive structure of a
complete eHealth system and this can be put together with other similar elements
as part of a bigger system which is integrated in a piece-wise manner taking the
form of a system as shown in Figure 7. In fact, if one follows the EU philosophy of
a pan-European eHealth network that fully interoperable for effective cross-country
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patient care can best be materialized if the locally developed systems of a region in
a country are developed independently and are integrated to form the country’s
network later. Subsequently, two countries can be integrated to form the cross-
country system. The important aspect that will make this possible is the fact that all
standards have been agreed at the technical and medical levels. Among the things
agreed upon are patient summaries and EHR content and structure, thus laying
the foundations for materializing the eHealth philosophy. In Cyprus, the authors
believe that the whole system can be implemented if at most three private initia-
tives set up fully functional EHR databank environments operating like commercial
banks depositing and transferring health data assets instead of monetary assets. A
Central Health Data Banker should also be established by law in every country and
at a European level for legislating, monitoring, and controlling all health data asset
transfers between stations as dictated by the needs of the citizen.

The Cypriot authorities must take advantage of the country’s small size and seek
an active and pioneering role in eHealth initiatives promoted by the Europe Union.
The country’s small size makes it an ideal candidate for running pilot programs for
testing the operation and applicability of eHealth both at national and international
levels. The EU on the other hand must encourage and support Cyprus to migrate
from the pilot studies to the actual systems. Once started, a lot of progress will
need to be made before Cyprus can deliver truly personalized or citizen-centered
healthcare. The potential to shape new healthcare models is real and if implemented
wisely eHealth solutions can contribute to addressing many challenges faced by
Cyprus’ suffering health and economic systems.
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