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Abstract:  Brought to life by contemporary changes of our world, eHealth offers enormous possibili-
ties. It is defined as the cost-effective and secure use of information and communication technologies in support 
of health and health-related fields, including healthcare services, health surveillance, health literature, and 
health education by the World Health Assembly resolution on eHealth.  

It is impossible to have a detailed view of its potential as eHealth affects the entire health sector and is 
a viable tool to provide routine as well as specialized health services. It is able to improve both the access to 
and the standard of healthcare. The aim of this paper is to focus on how eHealth can help in closing the gap 
between need and demand in healthcare and thus solving the healthcare dilemma.  

Key words:  eHealth, healthcare dilemma, cost effectiveness 

Introduction
Over the past decades informa-

tion and telecommunication tech-
nology (ICT) has become an integral 
part of healthcare. Decision makers, 
patients, providers, etc. often present 
ICT applications in the health sector 
as one of the panaceas for reforming 
healthcare and solving the healthcare 
dilemma.

The paper is an attempt to out-
line whether eHealth is really the 
solution of healthcare dilemma. The 
paper will present in brief what has 
already been achieved and what are 
the barriers that the wide ICT appli-
cation in healthcare is facing. 

The healthcare dilemma
The healthcare dilemma is the 

necessity to close the constantly in-

creasing gap between the available 
healthcare services and the demand of 
ensuring affordable, high quality 
healthcare to all, 24 hours a day, 7 
days a week. If summarized the pres-
sure on healthcare systems worldwide 
is due to: 

 Gradually increasing world 
population;

 Steadily increasing elderly 
population in developed countries, go-
ing hand in hand with relative decrease 
in resources (fewer taxpayers) and in-
creasing percentage of chronic patients 
with multiple disease; 

 Increasing healthcare expenses 
due to: development of new technolo-
gies, necessary to secure health ser-
vices; increasing amount of chronic 
patients and elderly living alone; grow-
ing number of individuals with limited 
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Abstract: The general frame of the BG-ROM MARINEGEOHAZARDS Project is considered. The Project 
is about set-up and implementation of the key core components of a regional early-warning system for marine 
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Bringing together the expertise 
of the two countries – Bulgaria and 
Romania, the MARINEGEOHAZ-
ARD project aims for the establish-
ment of a joint regional early-warning 
system and of a common decision 
tool, which can support in an efficient 
manner the emergency managers and 
decision makers in their activity re-
lated to protection of the local com-
munities, environment and assets 
within the cross-border area, from 
consequences of natural marine geo-
hazards. This is a pilot project and 
first attempt in this area and brings all 
risks of such innovative approach. 

Project Coordinator: National In-
stitute of Marine Geology and 
Geoecology – GeoEcoMar (Romania) 

Partners: Geological Institute 
Bulgarian Academy of Sciences (GI-
BAS); Institute of Oceanology – 

Varna (IO BAS); National Institute of 
Research and Development for Earth 
Physics (Romania) 

General objective: Implementa-
tion of an integrated early-warning 
system accompanied by a common 
decision-support tool, and enhance-
ment of regional technical capability, 
for the adequate detection, assess-
ment, forecasting and rapid notifica-
tion of natural marine geohazards of 
risk to the Ro-Bg Black Sea cross-
border area. The future intention in-
cludes as well as integration with the 
local authorities to provide warning 
issues.

Specific objectives [8]: 
 Define and implement a uni-

fied and integrated approach to as-
sessment of marine geohazards of risk 
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health and/or physical disabilities 
but with the ambition for an inde-
pendent living; quicker spread of 
diseases due to worldwide connec-
tions;

 Governmental healthcare ex-
penditures growing faster than the 
economic growth; 

 Decreasing amount of health 
care professionals as compared to 
the demand of healthcare services;

 Demand of ensuring access to 
health care for all individuals as one 
of the basic human rights; 

 Need of ensuring the continu-
ity of healthcare. 

No doubt, finding a solution to 
cover the gap between increasing 
needs, demands and the available 
healthcare service is a must. The ex-
pectations are that application of 
ICT in healthcare or the so called 
eHealth is the panacea. It is believed 
that eHealth may solve the health-
care dilemma by providing (a) easy 
access to healthcare everywhere and 
to everybody in an environment of 
diminishing resources and to do this 
(b) at a reasonable cost. Is this evi-
dence based?
Before focusing on what is already 
available it is necessary to clarify the 
terminology.  

eHealth: The tool to solve 
healthcare dilemma 

1 Telemedicine, eHealth, Tele-
health

A decade ago, the application 
of ICT in healthcare was described 

as telemedicine. Telemedicine is de-
fined as the use of ICT to provide and 
support healthcare and exchange 
healthcare information when a distance 
separates the participants. The term 
telemedicine is a combination of two 
Greek words  = tele - meaning “at 
a distance” and “medicina” or “ars 
medicina” meaning “healing”. The in-
troduction of the word telemedicine is 
ascribed to Thomas Bird, who in late 
1960’s had used it in order to illustrate 
health care delivery, where physicians 
examine patients at a distance through 
the use of telecommunications tech-
nologies.
In 1980’s and 1990’s multiple working 
definitions of telemedicine were intro-
duced. Some of them are very wide 
such as “something to do with com-
puters, people and health”, others – 
extremely narrow e.g. “the healthcare 
industry’s component of business over 
the Internet”. More on various tele-
medicine definitions may be found in 
[1]. 

The European Commission (EC) 
has also contributed to the list of defi-
nitions. In its communication on tele-
medicine EC defines telemedicine as 
the provision of healthcare services, 
through the use of ICT, in situations 
where the health professional and the 
patient (or two health professionals) 
are not in the same location [2]. The 
European Coordination Committee of 
the Radiological, Electro-medical and 
Healthcare IT Industry (COCIR) has 
adopted the EC Commission definition 
on telemedicine underling that that 
telemedicine is the overarching defini-
tion spanning telehealth, telecare and 
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teledisciplines such as teleradiology, 
telescreening etc. [3].  

Till the end of the 1990’s the 
term telemedicine was widely spread 
and accepted. With more involve-
ment of the electronic communica-
tion systems, the major International 
Organizations – World Health Or-
ganization (WHO), EC, Interna-
tional Telecommunication Union 
(ITU) and European Space Agency 
(ESA) - have officially adopted the 
denomination "eHealth". "eHealth 
refers to the use of modern informa-
tion and communication technolo-
gies to meet the needs of citizens, 
patients, healthcare professionals, 
healthcare providers, as well as pol-
icy makers“ [4].  

In 2005, the World Health As-
sembly recognized eHealth as the 
way to achieve cost-effective and 
secure use of ICTs for health and 
related fields, and urged its Member 
States to consider drawing up long-
term strategic plans for developing 
and implementing eHealth services 
and infrastructure in their health sec-
tors.

It is necessary to underline that 
“e” in the eHealth does not stand 
only and exclusively for electronic 
and IT industry and services (hard- 
& software, Internet, e-mail, etc.). It 
characterizes in details what eHealth 
is all about [5], i.e.:

• Efficiency;
• Enhancing quality of care; 
• Empowerment of consumers 

and patients or patient-centered 
medicine replacing the traditional 
model of patients moving upward, 
unchanged for 6000 years; 

• Encouragement of a true part-
nership between the patient and health-
care professionals; 

• Education; 
• Exchange of information;  
• Extending the health care be-

yond national boundaries;
• Ethics;
• Equity; 
• Easy-to-use … 
In addition to eHealth, one more 

term has been introduced and widely 
used recently - Telehealth. This is the 
means by which technologies and re-
lated services at a distance are ac-
cessed by or provided for people 
and/or their careers at home or in the 
wider community, in order to facilitate 
their empowerment, assessment or the 
provision of care and/or support in re-
lation to needs associated with their 
health (including clinical health) and 
well-being. Telehealth always involves 
and includes the service user or client. 
It includes remote patient management, 
too.

What is the correct terminology? 
Unfortunately, to this very moment, 
the terminology has neither been 
agreed at European nor at worldwide 
level. Positions differ and the prefer-
ences are usually influenced by indi-
vidual experience, personal and profes-
sional viewpoints. Thus for some au-
thors telemedicine and eHealth are 
synonyms. Others accept that eHealth 
is a broader term and includes tele-
medicine. A third group separate the 
terms, accepting that telemedicine in-
corporates telecardiology, teleradiol-
ogy, telepathology, tele-
ophthalmology, teledermatology, tele-
surgery, tele-nursing, etc, while 
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eHealth comprises of e-Santé, In-
formation and Communication 
Technologies in health (ICT-
Health), all types of health commu-
nication services, PACS, patient in-
formation systems, e-education, e-
prescription, etc.

Further in this paper the terms 
eHealth will be used. 

2 Who needs eHealth
eHealth has been brought to life by 
the contemporary changes of our 
world. Changing demographics and 
a rapidly aging population; global-
ization; changes in disease patterns; 
the necessity to be prepared for and 
respond to natural disasters and pos-
sible bio-terrorism; cheaper and af-
fordable information and communi-
cation technology solutions, and the 
necessity to cut the costs of health-
care budgets spent worldwide are 
only some of the catalysts for the 
eHealth development.  

Despite the uncertainties with 
the terminology, there is no doubt 
that eHealth calls upon several es-
sential components 
of the community. 
It involves an im-
portant input at the 
political level 
(governmental or 
community as is 
the case of the 
countries in the 
European Union 
and Common-
wealth of Inde-
pendent States) in 
health, communi-
cation and technol-

ogy, education and industry. As it is all 
part of eGovernment, both at the na-
tional and international levels, com-
munication and cooperation between 
all ministries and all bodies (compa-
nies, agencies, etc.) owned or con-
trolled wholly or partly by the gov-
ernment is essential for its successful 
adoption.

But one must never forget that the 
ultimate beneficiary of eHealth is the 
patient / citizen via the healthcare pro-
fessionals. No matter whether the pa-
tients are living in remote areas or in a 
metropolis, they all could benefit from 
eHealth applications. In remote islands 
or regions, eHealth applications may 
solve the critical issue of access to 
healthcare and reporting the results. In 
densely populated areas the situation is 
not much different. Management of 
chronically ill patients, hospice care, or 
receiving a second opinion for difficult 
cases are just some of the applications 
of eHealth in densely populated re-
gions. The reason that eHealth is appli-
cable everywhere is that it does not 
have the goal of changing the essence 

Fig. 1 Global levels of development of some services as % of coun-
tries reporting eHealth development: Established = continuous ser-
vice supported through funds from government or other sources, 
Pilot = testing and evaluation of the service, Informal = services not 
part of an organized program
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of healthcare service. It is just opti-
mizing it, including currently avail-
able technology.

3 eHealth World
What is the current situation 

with eHealth implementation 
worldwide? Thousands of papers, 
reports and presentations are pub-
lished annually. Each of them pro-
vides a glimpse at the eHealth appli-
cation in a region, country or com-
munity. In sum: The technology is in 
hands. Various devices have been 
developed offering solutions for op-
timization almost every aspect of 
healthcare service. The range varies 
from wireless pill dispensers in Aus-
tralia and portable heart monitors 
and blood glucose meters imbedded 
in mobile phones in Germany to 
hospital trains equipped with tele-
consultation centers and satellite an-
tennas in Russia or motor powered 
canoes containing an operating 
room, recovery room, a consultation 
office, and living quarters in Ecua-
dor. An annual updates of eHealth 
achievements are summarized in [6-
10] since 2008.  

All devices and/or solutions 
support optimization of healthcare 
either via directly influencing pa-
tients’ care (increased access to ser-
vices; improved availability of dif-
ferent types of services; timely and 
controlled care, etc.) or with oppor-
tunities to optimize the work of 
healthcare professionals. The final 
result is not only better quality 
healthcare, but a lower stress for 
both patients and healthcare profes-
sionals and an increased psychologi-

cal comfort for all, which also reflects 
on the quality and quantity of health 
services.

One of the most extensive sur-
veys providing a global picture of the 
eHealth world is the WHO Global 
eHealth Observatory [11, 12]. The re-
sults from 114 countries covering 81% 
of the world’s population revealed the 
development of the 4 most widely im-
plemented areas of eHealth – telera-
diology, telepathology, teledermatol-
ogy and telepsychiatry (Fig. 1). The 
reasons that these 4 areas are most 
widely developed are rather pragmatic. 
Specialist in radiology and pathology 
are lacking in all countries, their quali-
fication needs significant investment 
and years of additional education, 
while the conclusions of radiology and 
pathology examinations are crucial for 
the diagnosis and the treatment. Teled-
ermatology is in the top list as globally 
every fourth patient looking for medi-
cal care has dermatological problems. 
Usually dermatological diseases cause 
significant psychological disturbances 
that made the treatment even more 
complicated. As for telepsychiatry, it is 
in the top list due to the clear trend of 
increasing of mental disorders (depres-
sion included) in the years to come and 
the heavy burden that these kind of 
disorders place on individuals, families 
and communities all over the world.  
Detailed analyses revealed that provi-
sion of these 4 eHealth services is far 
less progressed in upper-middle, 
lower-middle and low-income coun-
tries than in high-income countries; 
this is the case for the proportion of 
countries with established services and 
the overall proportion of countries of-
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fering telemedicine services. The 
African and Eastern Mediterranean 
Regions generally had the lowest 
proportion of countries with estab-
lished eHealth services. 

When the applications of mo-
bile health technologies (mHealth) 
are concerned the expectations are 
that they would be highly available, 
especially after the reports of ITU 
that there are over 5 billion wireless 
subscribers and that over 70% of 
them are living in low- and middle-
income countries. WHO survey re-
vealed that 83% of WHO Member 
States reported offering at least one 
type of mHealth service and many 
countries offered four to six 
mHealth programs. The four most 
frequently applied services are: 
health call centers (59%), emergency 
toll-free telephone services (55%), 
managing emergencies and disasters 
(54%), and mobile telemedicine 
(49%). Unfortunately, with the ex-
ception of health call centers, ap-
proximately two thirds of mHealth 
services are in the pilot or informal 
stage.

Consistent with eHealth general 
trends, higher-income countries are 
more active in implementation of 
mHealth than do lower-income 
countries. Countries in the European 
Region are currently, as per 2010, 
the most active and those in the Af-
rican Region the least active. More 
information is available in [11, 12]. 

In sum, despite of the signifi-
cant funds and efforts dedicated to 
the development of eHealth services 
they are not as widely implemented 
as it has to be expected. And this is 

not because the services are not ac-
cepted.

4 Acceptance of eHealth
No doubt, we all need eHealth. 

But are we ready to accept it? Success 
or failure of eHealth is a question of 
acceptance by both the patient and the 
healthcare provider.  

Numerous studies have revealed 
patients’ satisfaction with eHealth ap-
plications [13-15]. What is more, ac-
tive patients play the most important 
role in evaluating and forcing the dis-
tribution of innovative medical solu-
tions. The increasing acceptance of 
eHealth applications in a number of 
areas of health care such as chronic 
diseases and chronic heart failure [16, 
17], psychiatry [18-19], psychology 
[20], care for elderly and house bound 
patients [21] is already proven.

If summarize to above: eHealth 
technology solution are available and 
are welcome. But are they cost effec-
tive?

5 Cost effectiveness
Optimization of healthcare with 

eHealth also concerns its cost effec-
tiveness. Initial studies were definite – 
there is no good evidence that tele-
medicine is a cost effective way to de-
liver healthcare [22].  

Perhaps one of the reasons for 
these conclusions is that some of the 
analyses were based on literature re-
views of projects from the late 90s. 
The majority of these studies were 
based on samples with fewer than 100 
participants. Plus, most of the studies 
from that time do not reported the time 
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frame, which is an essential parame-
ter in determining long-term cost 
benefits.

Data from more recent research 
on cost effectiveness focusing on 
large scale studies (i.e., either based 
on a large number of consultations 
or years of experience) are just the 
opposite.

Especially interesting and 
convincing are long duration studies 
performed in countries actively de-
veloping eHealth services such as 
Russia and Brazil. According to the 
estimates of West Siberian physi-
cians, the patient paid approximately 
40 times smaller fee for the virtual 
consultations rendered by a Moscow 
expert, than it would have taken to 
make a trip to Moscow to consult 
this same expert. The quality of the 
service is the same [23].  

Another brilliant example is the 
tele-cardiology service at the State 
of Minas Gerais in Brazil (territory 
equivalent to France, population 19 
M inhabitants living in 853 cities). It 
has been operating since June 2006 
in 82 remote and isolated villages in 
the state. Preliminary results of the 
evaluation of economical feasibility 
of telehealth systems have shown 
that the savings resulting from a 
1.5% reduction on the number of 
treatments outside the village are 
sufficient to cover the operational 
cost of the system [24-25]. 

Let’s give one more example. 
Since 1994, an eHealth service has 
been offered in Nishiaizu Town, Ja-
pan. Vital physiology parameters are 
transmitted to a remote medical in-
stitution monitoring patients diag-

nosed with high blood pressure, cere-
bral infarction, strokes, diabetes. In 
several papers Tsuji et al. [26] ana-
lyzed the cost effectiveness of the sys-
tem. They outlined that medical ex-
penditures for lifestyle-related diseases 
of eHealth users have dropped by 
20.7%. The authors also demonstrated 
that long-time eHealth users had lower 
medical expenditure than those who 
used it for a shorter time. 

Wisely chosen eHealth applica-
tions are beneficial everywhere. The 
strongest evidence for the efficacy of 
eHealth in clinical outcomes comes 
from home-based monitoring of 
chronic disease management, hyper-
tension, diabetes, and AIDS. There is 
also reasonable evidence that eHealth 
is cost saving and with an equal quality 
to face-to-face care in emergency 
medicine, and is beneficial in surgical 
and neonatal intensive care units, as 
well as patient transfer in neurosurgery 
[27]. 

All the examples above are evi-
dences that eHealth is really able to 
solve the healthcare dilemma. Experts 
admit that eHealth has a vast and still 
unrealized potential. The question then 
is what hinders the wide implementa-
tion of eHealth. 

6. Barriers 
Experimental data and literature 

reviews support that the 10 most com-
mon barriers to implementation of 
eHealth services are as follows: cost, 
legal and cultural issues, lack of infra-
structure, lack of demand for such ser-
vices, lack of adequate policy at na-
tional level, not including eHealth as a 
priority in healthcare development as 
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well as lack of knowledge, experts 
and standards [12, 28]. While there 
is an agreement that these are the 
main obstacles, for the different 
communities the rank of the barriers 
differs. Developing countries are 
more likely to consider financial is-
sues such as high costs of equipment 
or running the service, the inade-
quate infrastructure and the lack of 
technical expertise to be the most 
significant. Developed countries are 
more likely to consider legal issues, 
standards, data privacy and confi-
dentiality as the most important. For 
the EU especially important are:  

 Licenses - medical licensures 
are geographically restricted in order 
to protect the patients and the gen-
eral public from malpractice and in-
competent practitioners. Nowadays 
this turns out to be an obstruction on 
the full implementation of eHealth 
across the borders.

 Legislation - specific laws fo-
cused on eHealth applications are 
lacking in most countries with some 
exceptions – Malaysia, India and 
France. Even EU has not yet 
adopted explicit eHealth legislation 
valid for the entire community. 
eHealth services are partially in-
cluded in two important documents 
– the European Innovation Partner-
ship announced in October 2010 and 
especially in Digital Agenda for 
Europe, adopted in May 2010 by the 
EC. The Digital Agenda for Europe 
plans to foster development and ap-
plication of EU-wide standards, in-
teroperability testing and certifica-
tion of eHealth systems by 2015 

through stakeholder dialogue. In addi-
tion, Digital Agenda’s Key Action 13 
underlines the commitment of EU to 
undertake pilot actions to equip Euro-
peans with secure online access to their 
medical health data by 2015 and to 
achieve by 2020 widespread deploy-
ment of eHealth services.

 Ethics – extremely complicated 
area as the spectrum of ethical issues 
arising is rather broad because of the 
complexities around the health, per-
sonal, economic, political and organ-
izational aspects of eHealth. More de-
tails the thematic of ethic in eHealth 
and telehealth is presented in the 
Foundation Paper 2: Ethics and Good 
Practices [29]. 

 Standards - if the standardiza-
tion problem has to be summarized, its 
core is that: 

•  Various data standards exist – 
standards in clinical practice, standards 
for bioscience tests, standards for pic-
ture transmissions etc.;  

• For some services too many dif-
ferent standards have already been de-
veloped and yet there is a lack of uni-
fied standard – just to use as an exam-
ple distributing and viewing any kind 
of medical image - ASTM, ANSI X12 
(EDI); CEN, DICOM, are part of the 
applied standards;

• There is no common strategy in 
developing standards and as a result 
the community is witnessing multi-
level, multi-scale developments, com-
peting initiatives, fragmentation, lack 
of information, lack of computability, 
etc.
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Thus, the future of eHealth de-
pends on overcoming at least these 
major challenges. 

Conclusionc
eHealth is no longer an optional 

choice. The technology solutions are 
available and ready to be imple-
mented in the healthcare system. 
eHealth services are advancing and 
are acceptable to both cli-
ents/patients and medical profes-
sionals.
As shown by the examples given, if 
carefully implemented, taking into 
account the needs of the community, 
eHealth is able to improve both ac-
cess to and the standard of health-
care, and thus to close the gap be-
tween the demand for affordable, 
high quality healthcare to everyone, 
at any time, everywhere, and the ne-
cessity to stop the increase in health-
care budgets worldwide. It is the 
tool to solve the healthcare dilemma. 

eHealth is already a must, a 
fantastic challenge for the future, but 
it requires cooperation and coordina-
tion at all possible levels. It requires 
networking and planning, readiness 
to learn from the others, and no ef-
forts to re-invent the wheel. The 
main challenge is to be sure that 
available options are used optimally 
and in a coordinated manner and to 
ascertain that the desired effects do 
come through and those resources 
are indeed not diverted away from 
basic needs. 
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