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Abstract

Although biomedical informatics lacks a clear and
theoretically-grounded definition, there is a general con-
sensus on its involvement in the training of health profes-
sionals. Since medical education is fully packed with tradi-
tional disciplines (anatomy, physiology, surgery, etc.) and
also with new, challenging subjects like molecular biology
or genetics, it is very difficult to find an appropriate slice
of time in the curriculum for the proper training of me-
dical informatics. Although there are accepted recommen-
dations by professional organizations (e.g.: International
Medical Informatics Association [IMIA]) on what makes
up an informatics curriculum, medical schools teach what
they consider important, what can be financed and what
can be fit into the tight time frame. In this paper, we
describe the most important factors influencing medical
informatics education in general, in Hungary and at our
faculty in particular.

Our department is responsible for teaching medical
informatics for students in medicine, dentistry, pharmacy
and nursing. In addition, we provide courses for post-
graduate students in various PhD programs focusing on
specific aspects of info-communication involved in all
phases of research. We summarize our teaching experience
over the past ten years and explain how we teach biomed-
ical informatics to different groups of health professionals.
We call attention to the need for defined basic skills and
knowledge in informatics at each level of the health care
education. We emphasize that even with limited resources,
it is possible to create and maintain valuable training pro-
grams especially with effective trans-border cooperation.

Keywords

medical curriculum, biomedical informatics, e-health, grad-
uate and post-graduate studies, trans-border cooperation

Correspondence to:

Ferenc Bari
Department of Medical Physics and Informatics,
Faculty of Medicine, University of Szeged,
Address: 6720 Szeged, Korányi fasor 9, Hungary
E–mail: bari.ferenc@med.u-szeged.hu
Tel/Fax: (36) (62) 545–077

EJBI 2011; 7(2):19–24
recieved: June 20, 2011
accepted: November 21, 2011
published: December 23, 2011

1 Introduction

Although there are obvious variations among special-
ties, physicians spend 25-30% of their time on adminis-
trative tasks that require the use of computers and other
information technology devices. Nowadays, with univer-
sal accessibility, internet databases are considered a major
avenue in making medical knowledge available to almost
all medical professionals. The booming field of medical
informatics and e-Health assists physicians and health-
care specialists in diagnosis, follow-up, and treatment of
patients through electronic means over wide geographic

distances. The use of e-Health approaches and systems
in the healthcare sector is becoming a daily practice, as
almost all medical practitioners increasingly use compu-
ters to store patients’ data, assist the patient, and make
decisions via support systems and databases, etc. Ac-
curate diagnosis, better treatment solutions and patient
relationships are increasingly within reach when using e-
Health facilities. It has been accepted widely that the use
of medical informatics creates a hub for medical database
management, and contributes greatly to the evolution of
diagnostic and treatment technologies. As a result, a lot
may be expected of medical informatics with respect to
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promoting improvement of health conditions throughout
the world, both by contributing to the quality and efficacy
of health care, and accomplishing research in the fields of
innovative biomedical as well as computer, health, and
information sciences.

In 2003, the Institute of Medicine’s Health Professions
Education Summit identified the utilization of informatics
as one of the five domains of core competency for health
care professionals [1]. Additionally, informatics also un-
derpins the other four competency domains, which are to
provide patient centered care, to work in interdisciplinary
teams, to employ evidence-based practice, and to apply
quality improvement [1].

It is also important to point out that, in a draft level
survey of The Tuning Project for Medicine [2] the Use
of information and information technology effectively in a
medical context was ranked 10 among the 12 highest Com-
petences/Learning Outcomes (N.B. preceding Apply sci-
entific principles, method and knowledge to medical prac-
tice and research). In view of the statements above, it is
essential to address

• the current situation of medical informatics training
in Hungary,

• its conformity with international standards, recom-
mendations and trends and

• the potential of establishing cross-border co-
operations in the development of advanced curricula
in the training of medical and other health science
professionals.

According to E-Health indicators, nearly all Hungarian
doctors use a computer at their offices; however, perma-
nent internet access and the use of professional web sites
are still limited and personal web presentation is below
the European average.

Although medical professionals and institutions em-
phasize the need of the continuing medical education
(CME) for maintaining and improving knowledge, skills,
competence and performance, unlike in several countries
[3], there is no existing national CME program that covers
certain specific fields such as medical informatics. With
the overall growth of informatics, the medical education
system should also provide programs at both graduate
and post-graduate levels. While there is a wide consensus
as to the importance of this urgent need, several factors
hamper the construction and operation of a CME system
in medical informatics. In particular:

1. lack of involvement of health informatics in the core
curriculum of most medical schools,

2. limited human and instrumental resources of
educational institutions, including medical and
nursing schools,

3. competence and skill level are not well defined and
measured,

4. there are no comprehensive education programs cur-
rently available.

2 Methods and Results

We have collected relevant information from the
4 Hungarian faculties of medicine (Budapest, Debrecen,
Pécs and Szeged), from the most active partner univer-
sities in Romania (Timisoara and Cluj) and the Univer-
sity of Vienna, Austria. We have been teaching medical
informatics for more than 15 years and collected informa-
tion from colleagues, former and present students, etc. We
have made a critical review of the contents of the courses
taught.

The four Hungarian medical schools have differing
educational strategies and programs for medical informa-
tics.

When we compare the formal description of curric-
ula, we can conclude that in most faculties the medical
informatics is taught early on in the medical studies.
In Hungary, medical studies are divided into 4 parts
(semesters 1-4: basis sciences, semesters 5-6: pre-clinical
studies, semesters 7-10: clinical studies and semesters
11-12: clinical rotation). As Table 1 indicates, medical
informatics is taught explicitly in 3 of the 4 schools. In
all places informatics-related subjects are elective (in the
table "C" can be misleading because it indicates that
the subject is still elective but "strongly recommended").
In other words, 80% of the Hungarian medical students
would currently be able to fulfill the curricular criteria
without taking a course in medical (or any) informatics.
In fact, it has been indicated that 50-80% of the students
attending the medical schools do take courses in informa-
tics. The inhomogeneous course structure summarized in
Table 1 also indicates that while there is a tendency to
create an independent course for medical/bioinformatics
it is far from general. Additionally, although biostatistics
(elementary statistics) is a mandatory subject in the cur-
riculum, in most medical faculties, biostatistics has not
been separated from medical informatics.

Effective use of medical information systems requires
harmonized educational programs in medicine, nurs-
ing, health care management, dentistry, pharmacy, pub-
lic health, health record administration, and informa-
tics/computer science. Because of the diverse structure of
the graduate and postgraduate education, it is almost im-
possible to establish dedicated complementary programs
[4, 5]. At the University of Szeged, our department is res-
ponsible for the teaching of medical informatics for stu-
dents in medicine, dentistry, pharmacy and nursing. It has
always been a complex task to create profession-specific
education programs that are also cohesive with one an-
other [6, 7]. There is an agreement that all curricula
should include some common components (basic concepts
and common software available for higher education in
Hungary) but there is an ongoing debate on what kind of
additional specific tools and resources should be involved.
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Table 1: Components of medical informatics curricula at Hungarian universities (C: Compulsory Subjects; C/E: Compulsory
Elective Subjects; E: Elective Subjects; O: Optional).

Faculty Course Semester Credit Hrs/week Hrs/week C; C/E; O
of Medicine (Theory) (Practice)
Debrecen Medical Informatics 1-2 3 0 2 C/E

Biostatistics 1 2 1 1 C
Budapest Biostatistics and Informatics 1 3 1.5 2 C

Biostatistics II. 7-10 2 1 1 C/E
Medical Informatics 7-10 1 1 0 C/E

Szeged Informatics 2 3 1 2 C/E
Biostatistics 1 1+2 1 2 C C/E
Medical Informatics I. II. 8-10 2/2 1/1 1/1 C/E
Biostatistics II. III. 8-10 2/2 1/1 1/1 C/E

Pécs Biostatistics 1 2 1 1 C
Informatics: I.-II.-III. 8-10 1/1/2 0.5/0.5/1 0.5/0.5/1 C/E O
Informatics of Medical Literature 8-10 2 0 2 O

Our approach is very practical: with close cooperation
with faculty members of the schools of dentistry, phar-
macy and nursing, and via the specialization of our teach-
ing staff we try to define the profession-specific targets.
Specifically, nurses have commonly been regarded to pos-
sess poor IT skills (and are not motivated for the introduc-
tion of IT); it has also been observed that nurses are more
frequently reluctant to use computers than other health-
care staff groups, and have made more statements against
curriculum development in all disciplines. We must make
it clear for them that computers will not disappear from
health care; on the contrary, their increasing use is un-
equivocally predicted. Changing the attitude of nurses is
a particular challenge for our department.

A further question is the phase of medical training
in which medical informatics should be introduced [8].
At the Faculty of Medicine of the University of Szeged,
medical informatics is taught in the second semester of
the first academic year, as an elective subject. Currently,
about 85-90% of the students choose this course. The lec-
tures (1 hr/week for 14-15 weeks) cover the basic concepts
of informatics, its development, the fundamentals of com-
puter architecture, principles and functions of operating
systems and computer networks. Special emphasis is given
to the creation of electronic documents, the characteris-
tics of textual, tabular, graphic and other components of
documents and their unification. The lectures deal with
the possibilities inherent in the Internet, the properties of
databases and data warehouses, and the most significant
medical, biological and bibliographic databases available.
The aim of the practical course (2hr/week in small groups
-less than 16 students in each) is to provide the students
with a basic practical knowledge in electronic communica-
tion and evaluation of biomedical data, and with the tools
and knowledge to create electronic documents.

Even if medical informatics modules obtain some li-
mited niche, they must be adapted to the rigid, weekly-

based, formal and traditional lecture–practice structures.
Innovations such as intensive, course block structures,
in which students learn about problem-driven medical
informatics as a component of diagnosis are very rare.
Such structural changes in the educational system disturb
the traditional composition of a semester and may gener-
ate undesired, contradicting opinions and tension among
professors of other disciplines. Additionally, even with the
implementation of programs proposed above, very limited
skills can be taught within a short period of a week or
so. It is important to recognize medical informatics as a
tool and a skill. Any skill is learned and imprinted most
efficiently when the education is problem-driven and put
into the context of the environment it is to be used within.

For these reasons, we have to be aware of the demands
of other departments and the specific electronic teaching
material they offer when we assemble the material of our
medical informatics course. Developing a wide knowledge
about the nature of medical information and how it may
be obtained from the internet also prompts the depart-
ments of medical informatics to develop their general cur-
riculum accordingly. For students who are interested in
extra-curricular research activity there are elective courses
in the 4th-5th years dealing with specific problems such as
biomedical signal acquisition and processing, or advanced
statistics. The use of statistical packages assumes a ba-
sic knowledge in calculus and applied statistics but the
proper use also requires advanced knowledge in informa-
tics. In order to correspond with the more practical pe-
riod of medical training, some studies suggest that me-
dical informatics courses should be integrated into the
later, more hands on, portion of the education (7th-10th
semester) [8]. On one hand it is a good idea to have train-
ing later on in the program because the technology dis-
cipline changes very quickly and skills learned in the 1st
year may not still be current in the sixth year, on the other
hand informatics knowledge could improve the basic me-
dical studies from the very beginning. Therefore we made

c©2011 EuroMISE s.r.o. EJBI – Volume 7 (2011), Issue 2



en22 Bari, Forczek, Hantos – E-Health Resources in the Graduate and Postgraduate Medical Education in Hungary

a compromise, there is a course in the second semester
and there is additional make-up or advanced courses of-
fered later on the studies.

Even with advanced human, methodological and tech-
nical background we have to face to several problems and
answer important questions.

What are the major motivations that could attract me-
dical students to take up medical informatics as an elective
subject? How can these students transform informatics
knowledge and computer skills gained during the mod-
ule into skills that aid in learning fundamental medical
subjects such as anatomy, physiology, surgery or general
medicine more effectively?

As our department teaches medical physics and statis-
tics, we have the unique opportunity to communicate with
students from the very beginning of their university ca-
reers to point out the usefulness of informatics. Our
teaching material is available on internet (www3.dmi.u-
szeged.hu); records of laboratory practices are docu-
mented on intelligent platform, and the calculations in
statistics seminars are also computer-based. Therefore we
can convince the students that they would benefit a lot
by choosing “medical informatics” as an elective course.

Mandatory courses in informatics and statistics are an
essential part of postgraduate university education pro-
grams in Hungary. At our faculty, informatics and statis-
tics are taught in two semesters (30 and 45 hrs, respec-
tively). In contrast to undergraduate courses that concen-
trate on basic skills and everyday medical practice, PhD
courses focus on specific aspects of info-communication
involved in all phases of research: the efficient use of
scientific databases, data organization, processing and
presentation. An important feature of these courses is
that medical PhD programs involve a substantial num-
ber of non-MD participants, such as biologists, pharma-
cists, chemists, physicists, etc.; this necessarily broadens
the scope of the training.

Apart from the proper establishment of a medical
informatics module, it would be very useful for medical
students if they are provided with a detailed picture on the
specific information infrastructure available at their me-
dical school (mailing system, security, e-library, adminis-
trative supports like patient registration, etc.), upon their
admission. This introduction might also increase the fa-
miliarity of medical students with information technology
and electronic facilities at the medical school. At the same
time, this may not necessarily be the task of the medical
informatics departments exclusively, but could preferably
be a joint effort among various departments.

3 Discussion

3.1 Human Resources

With the advent of computing science, computational
resources gradually became available in the environment
of university medical faculties, teaching hospitals, etc.

University computing centres, running mainframes and
providing computational service in the 1970’s and 1980’s,
were particularly helpful for clinical and medical research
teams that needed help in various areas, such as sig-
nal processing, data organisation and analysis, database
building and mathematical modelling; as well, the staff of
these Hungarian university computer centres were often
involved in graduate and postgradual teaching at the uni-
versity. This symbiotic and interactive environment for
the developers and the users of the medical informatics
systems was very fertile in formulating new concepts and
procedures, and it more than offset the limitations inhe-
rent in the computing facilities of that decades. During
the last twenty years many parts of the former system
became independent from the universities. Software de-
velopment, network maintenance and other special tasks
were formed into their own spin-off companies that offer
services to medical schools. Therefore, research and de-
velopment became independent and was no longer deeply
embedded into the university environment. Today, we un-
fortunately experience a gradually increasing distance and
a phase lag between the information created by the in-
dustrial solution providers and what is available to me-
dical teams seeking solutions for their specific informatics
problems in medical research, practice and education. In
addition, if research is not done within the academic en-
vironment there are no financial resources to cover the
costs of conferences and workshops to increases learning
and knowledge. Co-operation of all the parties involved in
the phases of the problem identification, idea formulation,
development of tools and their testing is badly needed.

The increasing need for better and more comprehen-
sive training in informatics is strongly limited by several
factors including teachers. The most crucial point is
how to recruit and maintain staff for teaching medical
(health) informatics. Since there is a general shortage
of well-trained experts, medical schools have to compete
for teachers with informatics companies, which offer far
higher salaries and better career opportunities. Con-
sequently, it is almost impossible to offer such income
or/and promotion opportunities that would attract young
professionals to join informatics departments.

Medical informatics should not be solely the subject
of specific courses or specific departments. It should be a
general approach throughout an entire training program.
Therefore, it seems desirable that education professionals
undergo special training to learn new teaching methods
and utilization of educational aids including information
technology, newer media, interactive learning, group ed-
ucation and individualized teaching. There are obvious
questions to be answered: who trains the trainers, who
sponsors such trainings and how could it fit into the pro-
gram of a faculty? Since countries like Hungary have a
small number of teachers on the field of biomedical-health
informatics we welcome the initiative by the IMIA of es-
tablishing international exchange programs for students
and teachers [9].
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3.2 Structural Barriers

There are many reasons why medical schools are re-
luctant to incorporate medical informatics in their core
curriculum. First of all, medical school professors do not
all fully recognize the importance and meaning of me-
dical informatics. Secondly, the densely packed medical
school curriculum does not leave a suitable time slice for
the proper training of medical informatics [10].

Lack of involvement of health informatics in core cur-
riculum in most medical schools creates artificial barriers
in medical education and slows down information trans-
fer. The lack of formal health informatics training begs
the questions as to whether future doctors will understand
the full capabilities of electronic platforms and technolo-
gies, and whether they will know how to evaluate them
and integrate them into their practices.

A recent paper by Stead et al. [11] discusses the ma-
jor directions and tasks needed for better e-Health educa-
tion. The authors emphasize that medical schools should
have academic units in biomedical informatics in order to
achieve a sufficient knowledge for education and research.
Only this can ensure that clinical information systems are
fully integrated with and support the education and re-
search missions of the medical school. In addition, medical
educators should also be sufficiently trained to model cli-
nical and research IT applications, in order to modernize
curricula appropriately, and evaluate trainees and teach-
ing methods [3].

3.3 Standards and Development

The question asked many years ago, "To what de-
gree are medical schools teaching medical informatics and
how?" has still only partially been answered. Medical
Informatics is a constantly developing field. Some years
ago, topics like literature searching, internet use, com-
puter assisted diagnosis, hospital information systems and
electronic patient records constituted the maximum re-
quirement for a medical graduate. Today telemedicine,
telediagnosis, and patient-support systems also require
more and more attention in a curriculum.

Although there are very good standards (they should
be updated year by year) on what makes up an informatics
curriculum [9], medical schools teach what they consider
important, what can be financed and what can be forced
into the tight time-frame [8].

Despite the European legislative framework requiring
mutual recognition of medical degrees and qualifications,
little has been done to examine the comparability and
standards of such qualifications or to describe them in de-
tail. Responsibility for deciding what should be learned
during that time and what the outcomes of that learning
should be is devolved to individual medical schools.

The challenges faced by medicine today are enormous.
Setting and continuously updating curricula are an ongo-

ing task of all medical schools [6, 9, 12]. Our experience in-
dicates that recommendations by the IMIA are extremely
useful in curriculum development but these recommenda-
tions usually do not reach the appropriate persons with
decision competences. Medicine has always welcomed new
technology; therefore informatics was incorporated into
everyday medical practice decades ago. In fact, the de-
velopment of many fields in informatics was driven by the
demands of health care and occasionally stimulated by the
medical educational system.

3.4 The System Should be Output Driven

Although it is desirable for all kinds of medical pro-
fessionals to graduate with a certain set of computer and
information management skills, there are no general com-
puter skill assessment systems which allow national or in-
ternational comparisons and evaluation of such skill-sets.
It is imperative to define the basic skills and knowledge
requirements for various health care professionals [5]. It
would be a challenging, but worthwhile, project to con-
struct an international evaluation system which would be
accepted by the various faculties teaching health sciences.
Development of an ongoing training program for employ-
ees including the educational staff is a task closely related
to the graduate and postgraduate courses organized for
students.

The lack of formal health informatics training begs the
questions as to whether future doctors will understand
the full capabilities of electronic platforms and technolo-
gies, and whether they will know to evaluate and integrate
them into their practices. Several studies indicate that, al-
though to differing degrees, training problems in E-Health
affect almost all countries [3, 9, 10, 13, 14]. Establish-
ing informal and formal professional networks would help
in constructing and updating curricula, and setting ac-
ceptable competence and skill levels. Therefore, there is
an urgent need for harmonized national and international
programs for better education of the health professionals.

3.5 Cross-Border Projects May Help in
Finding Additional Resources

Common cross-border projects combining the efforts
on specific issues should aim at finding salary supplements
and facilitating common research-development activity.
When we consider effective cross-border collaborations in
education programs of our discipline, it is worth mention-
ing that the terms medical informatics and biomedical
informatics have diverse definitions in distinct geographi-
cal regions and even within the same country [12]. There-
fore intensive discussions and careful exploration of the
various definitions/descriptions in the neighbouring areas
would help in reaching consensus and in finding common
terminology [7]. The artificial political, cultural and eco-
nomical separation during the second half of the previ-
ous century also has forced Hungary to find individual
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solutions for problems in medical informatics training, as
well as all other fields of health care [14]. When glob-
alization incorporated our countries into Western culture,
countries of the former Eastern block had no choice but to
follow international trends, by taking on widely accepted
operation systems, adapting basic documentation meth-
ods and implementing Western-type education systems.
Even though adaptation became a universal routine, the
presence of various backgrounds and former goals resulted
in information systems in the former socialist countries be-
coming disparate and confusing [13]. Now, the necessity
of more intensive regional dialogues and cooperation urges
experts in biomedical informatics to engage in more in-
tensive collaboration, in order to establish joint concepts
and practice for improving the health conditions of our
countries [9, 15, 16]. Consequently, we have to voice our
individual problems, and analyze them in order to find
common solutions. It has been emphasized several times
that human resources are critical in determining the level
of performance of the health care delivery and for the at-
tainment of national health goals in all countries.

4 Conclusions

In summary, an efficient development of partnerships
within the health care system assumes that all profes-
sionals involved must possess strong informatics and in-
terpersonal knowledge, and skills reaching beyond their
own individual fields. There is an emerging need to de-
fine the basic skills and knowledge for each level of the
health care education. A wide range of collaboration in-
cluding trans-border cooperation offers a unique oppor-
tunity for the establishment of common criteria for basic
skills and knowledge, via joint discussions, collaborative
thinking and concerted action.

Acknowledgements

Supported by Hungarian Scientific Research Funds
(OTKA K81266) and by ETT.

References

[1] Greiner, A. C., & Knebel, E. (Eds.). Health Professions Educa-
tion: A Bridge to Quality, Institute of Medicine of the National
Academies Washington: The National Academies Press, 2003.

[2] Cumming, A., Ross M. The Tuning Project for Medicine–
learning outcomes for undergraduate medical education in Eu-
rope, Medical Teacher, 2007; 29, 636-641.

[3] Lungeanu D, Tractenberg RE, Bersan OS, Mihalas GI. To-
wards the integration of medical informatics education for clin-
icians into the medical curriculum. Stud Health Technol In-
form. 2009;150:936-40.

[4] Shanahan MC. Transforming information search and evalua-
tion practices of undergraduate students. Int J Med Inform.
2008; 77:518-26

[5] Wu JH, Chen YC, Greenes RA. Healthcare technology man-
agement competency and its impacts on IT-healthcare part-
nerships development. Int J Med Inform. 2009; 78:71-82

[6] Zvárová J. Education in biomedical informatics and eHealth.
Stud Health Technol Inform. 2008;134:27-32.

[7] Zvárová J. On the medical informatics structure. Int J Med
Inform. 1997;44:75-81.

[8] Kern J. Medical informatics in the medical curriculum–when?
Stud Health Technol Inform. 1999;68:484-8.

[9] Mantas J, Ammenwerth E, Demiris G, Hasman A, Haux R,
Hersh W, Hovenga E, Lun KC, Marin H, Martin-Sanchez F,
Wright G. IMIA Recommendations on Education Task Force.
Recommendations of the International Medical Informatics
Association(IMIA) on Education in Biomedical and Health
Informatics. First Revision. Methods Inf Med. 2010 Jan
7;49:105-120.

[10] Strauss S. Canadian medical schools slow to integrate health
informatics into curriculum CMAJ 2010; 182:E551-2

[11] Stead, W. W, Searle, J. R., Fessler, H. E., Smith, J W., Short-
liffe, E. H. Biomedical Informatics: Changing What Physicians
Need to Know and How They Learn, Academic Medicine, 2011;
86:429-434.

[12] Haux R. Aims and tasks of medical informatics. Int J Med
Inform. 1997 44:9-20

[13] Duplaga M. E-health development policies in new member
states in Central Europe. World Hosp Health Serv. 2007; 43:34-
8

[14] Balogh N. The role of XML in medical informatics in Hungary.
Stud Health Technol Inform. 2002; 90:168-73

[15] Jaspers MW, Gardner RM, Gatewood LC, Haux R, Evans
RS. An international summer school on health informatics:
a collaborative effort of the Amsterdam Medical Informatics
Program and IPhiE–the International Partnership for Health
Informatics Education. Int J Med Inform. 2007; 76:538-46.

[16] Jaspers MW, Gardner RM, Gatewood LC, Haux R, Schmidt
D, Wetter T. The International Partnership for Health
Informatics Education: lessons learned from six years of ex-
perience. Methods Inf Med. 2005; 44:25-31

EJBI – Volume 7 (2011), Issue 2 c©2011 EuroMISE s.r.o.


	Bari_en.pdf



