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1. Introduction

Medicdl Informatics, asanobligatory
subject, was introduced to the bio-
medical facultiesin Sargjevo(medical,
dental and pharmaceutical as well as
the High medical school) in 1992 and
1993. TheChair of Medical Informatics
of the Sarajevo University was
established in August 1992. The
education processisorganized accord-
ing to the newly adopted plan and
program by the Scientific Council of
the Medical Faculty, and it considers
15 hoursof theoretical and 15 hoursof
practical traininginthecomputersroom
[1,2]. The plan and program of the
faculty are made in accordance with
the project of Euro medicine for six
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year, the Chair of Medical Informaticsof theMedical Faculty in Sarajevo celebrated ten
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Theresearchwas performed using aseparate questionnaire patterning datawith defined
characteristicsfor the quality assessment of the performed course. Thetotal attitude of
the assessed students shows dominant satisfaction with the majority of the parameters
that areimportant for the assessment of the quality and the tuition contentswhich were
evaluated through useof thequestionnaire. Educationinthefield of medical informatics
is based on the concept which is used in developed countries, according to the
recommendations of the working groups of the European and international association
of medical informatics. Theoretical and practical teaching andtraining performanceasa
wholeisperformed by use of the computer equipment, and thefinal knowledge check of
the students is also performed using the Data Base Management System M SAccess
specifically designed to cover full teaching and training material by using question sets
in the data base which encircled nearly 1500 question combinations. In this paper, the
author presentsten years of experience of medical informatics education at biomedical
facultiesin Bosniaand Herzegovina.

years studies on biomedical faculties
of south-eastern Europe, and in
accordancewiththerecommendations
which havebeen proposed by working
groups of EFMI and IMIA. The same
curriculum also existed at the dental
faculty with 15+15 teaching hours. It
also existed at the Higher Medical
School with 30+30 hoursof education.
By adopting the rules of the Medical
Faculty in Sargjevo plan and program
of medical informatics, educationwas
also expanded starting from this year
to 15+30 hours of practical and
theoretical trainingfor thesixthyear of
study —and it happened exactly 10
years after the establishment of the
Chair of Medical Informatics at the
Faculty of Medicine[3,4].

That meansthat thetrai ning process
will bedividedintwo partsthisschool
year: Basicsof medical informaticsin
the second semester of studies and
applicativemedical informaticsinthe
12" semester of study. For both
modules the exams and teaching
process have been adopted. Examina-
tion and organization of practical and
theoretical education are thoroughly
explained inthefollowing pages.

We also organized the teaching
process for the post-graduate studies
of Medical Informatics into 15+15
hours of training. After the practical
training and theoretical lectures,
students are obliged to complete the
semester work andthefinal theoretical
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exam. Similar education plans and
programsare al so set up at the chair of
medical informaticsin Tuzla, Mostar
and Banja Luka, taking into consid-
eration that the basic text book is
written by two authors I.MaSic and
Z.Ridanovicas'Medical Informatics,
book 1 and 2.

Education in the field of medical
informatics is also organized by
organizing scientific and professional
meetings under the supervision of the
Medical Informatics association
foundedin 1988, whichalsoorganized
the first congress of Medical Infor-
maticsin B&H in 1999 in Sargjevo.
Also, significant educationresultsare
achieved by publishing articles with
thetopicsrel ating to theapplication of
computer science in medicine “Acta
Medica Informatica’. Acta Medica
Informaticaiscurrently celebrating 10
yearsof existence. CurrentlyinBosnia
and Herzegovinathere are about 100
researchersand professionalswhoare
contributing to Medical Informatics
and few of them are specialized for
the particular segment of health
statistics, as for example doctors of
medicine, dentists, pharmacy masters,
health statisticians, economists, el ec-
trical and mechanica engineers and
others[5,6,7]. Oneof themisalso the
project “Introduction of tele-distance
learninginmedical curriculum” which
was approved by the Federal Ministry
of Education in Sargjevo, and the
project itself will be applied at the
Medical Faculty of Sarajevo
University.

2. Lectures

In the last few years, a number of
hours have been adopted. Durationis
now two hours of theoretical and 3
hours of practical education. In the
theoretical part of training, thefoll ow-
ing methodol ogical units have been
thought out:

10.

Introductiontomedical informatics
whichconsidersthetermsand defi-
nitions of medical informatics,
subjects, goals and tasks in this
discipline. Weaso giveashort de-
scription of the historical develop-
ment of medical informatics.

The second lesson is related to
data definition and information,
classification and the value of
medical information.

Thethird lesson refersto systems
and communication, systemanaly-
sis, thebasicsof cybernetics, com-
munication and the theory of
information, asalso Internet.
Thefourthlesson considers meth-
odsof datamani pul ation. Students
aretaught different methodsof data
processing and datamani pul ation
Thefifthlessonreferstothebasics
of medical documentation.
Thesixthlesson refersto the most
important classification systems:
Systemsof classificationof medica
services, international classification
of sicknesses, injuries and the
causes of the death, international
classifications of diseases, injuries
anddeath causes, anatomical, thera-
peuticand chemical classifications
of medications, similar groups,
other classification systems etc.
The seventh lesson considers the
structure and the organization of
medical databases and the archi-
tecture of medical data bases.
Theeighthlesson considersexpla-
nations of the basic terms of hard-
ware and software, in which we
give the most basic information
about hardware and software
support which is used in medical
practice.

The ninth lesson refersto models,
modelingand computer simul ation.
The tenth unit considers al areas
of the medical decision making
processes, different level sof deci-
sion making, problems in the
commongroupdecisonmakingpro-
cess for doctors and for patients.

11. The eleventh lesson refers to
computer support in the medical
decisionmaking process. Artificia
intelligenceand expert systemsare
presented.

12. The twelfth methodology unit
refersto the system of biomedical
scientificand professiond informa:
tionandconsidersprimary, second-
ary and tertiary publications,
bibliographic dataprocessing and
expert systems in the system of
the biomedical professiona and
scientificinformation.

13. The thirteenth methodology unit
considers use in the process of
education and research including
education programs for teaching,
smulation and multimedia, aswell
asthemethodsof distancelearning.

14. The 14" methodology unit
considersinformationtechnologies
inthefield of medicineand health
careprotection: diagnosticsmeth-
ods such as data processing and
analysis of biophysical signals,
computer electrocardiography,
analysisand processing of medical
pictures, ultrasound systems,
computerizedtomography, nuclear
magnetic resonance, as well as
modern methodol ogy unitswhich
refer to insurance and quality
control of workinhealth protection.

15. The 15" methodology unit covers
healthinformationsystemsapplied
in health protection and family
medicine of medical information
systems.

3. Practical Training of the
Sudents

Students have practical computer
training for a period of 7 weeks. We
first provide avery shortintroduction
to the architecture of computer sy-
stems, M SDOS, Windows95/98/2000/
XP with al their characteristics and
instructions, whicharemost frequently
in use. So students are familiarized
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with the style of delivery of contents
onthecomputer, work with documents,
installation of software and hardware,
waysof makingwork onthe computer
faster, ways we can fix windows, as
well as ways we can set up the
computer desktop are all taught.

Students have training in Excel,
Word etc. The fourth week refers to
work on medical application software,
examples of expert systems, their
working principles and ways of the
application of software in practice
OQOMR-Quick medical reference. Part
of the practical training isused for the
training in use of the database Access.
We also mention Fox Pro. We give
students different possibilities for the
program. We provide instruction on
thecreation of small databases, making
different data-bases as well as on
exchangerel ationshipsbetweentables
and conducting data exchange with
other programs. We especialy give
instruction with regard to Microsoft
Access.

Thefifth week of practical training
will beusedfor talking about thebasic
instructionsfor thepreparation, collec-
tion, dataprocessing and dataanalysis
of medical informationfor daily medical
practice. We al so gave the exampl e of
onelocal information system-1SPZZ,
its structure and data organization.

This database model was tested in
the Health Station of the Medical
Faculty in which the students were
doing the practical training. Also the
students were familiarized with the
databases about the survey on the
health of the inhabitants — those were
models of the informatization of the
CINDI project for survey on the
incidencesand prevaenceof thewide
rangediseasesof Sargjevoinhabitants,
project assessment of the satisfaction
of PZZ users, the project of drug use
analysisandthefamily reasonsfor the
use of drugs.

Students are also theoretically
introduced to ISPMZ, CINDI, HFA
(Hedthfor All project), Medicd expert

systems, experts, QM R-Quick medical
reference, HEPAT, MEPSS and
ILIAD.

Thesixthweek of trainingisoriented
towardsfamiliarization of thestudents
withthelnternet. Thisisperformedin
collaboration with the Electrical
Engineering Faculty where there are
Internet connections with about 12
working stations. The students are
familiarizedwiththeuseof thelnternet,
as well as ways of research of the
medical databases and Internet medi-
cal records data provision.

For the exercises of this week,
students are introduced to basic
information about the Internet, about
www, about how to surf, about
addresses on the Internet and what
else is necessary in order to be
familiarized with the web. The most
frequently used database for medical
records search on the Internet was
MEDLINE.

In the seventh week, students are
giventheir semester projectsand they
have the exams. The semester project
entails making one data carrier
according to the will of the student
himself .

4. Final Exam

The examination on the subject of
Medica Informatics is performed in
two parts: practical knowledge
examination and exam of thetheory of
the application of computer sciencein
medicinefor thestudentsof theMedical
Faculty. Practical check-up of the
knowledgewill be based on checking
knowledge of the M S-DOS computer
operating system, WINDOWS 95/98,
Microsoft Word, Microsoft Excel and
Microsoft Access operating systems
and the use of the Internet. The final
exam is thereby composed of four
parts. data entry from medical data
carriersinto the database, marksfrom
semester work, oral part of the
semester work and examination of

practical knowledge of computer use.
Twoquestionscoveringthetheoretical
part of the exam (essays) and theo-
retical examination will be posed.
Thesequestionswill beposed by using
anExamsDatabasespecially designed
for the purposes of the theoretical
examination. Thisdatabasehol dsabout
1500 questionsin thefield of medical
informatics.

Thesoftwareenvironmentinwhich
the database is established for the
theoretical part of the exam considers
the contents that students are trained
for in Sargjevo.

Material learned in the subject of
Medical Informatics is an excellent
basis on which students of medical
informaticsarebasingtheir knowledge
fortheir futurestudies. Assuch, medica
informatics as the faculty module is
extremely complex tobesimply repre-
sented by the responsible teachers.

Software for the exam is designed
in order to facilitate the process of
examination of thestudents. Assistants
or professorsenter different combina-
tions of questions for all the subjects
that are presented during thelecturing
process. Different sets of questions
are automatically generated for each
separate student, according to his ID
number. Although for the perfect
understanding of the prompted ques-
tions it is necessary to have prior
knowledgeof pre-clinical andclinical
knowledge, itisalsonecessary tohave
perfect theoretical background knowl-
edge of the theory of the subject of
medical informatics.

This MS Access database applica
tion alows the student to view the
results of the examination without
waiting too much. It also helps the
professor to expand the domain (set)
of the questions for the exam.

Each student registerswith hisown
registration number on the form,
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presses a button, and a set of 50
guestions is prompted out with three
yes/no questions. Students have 45
minutes to answer the yes/no
questions. Themark isgiven based on
the combined percentage. The grade
rangeof passing marksisfrom80%to
100%. The mark is given taking into
consideration the necessary scorefor
passing the exam. Marks are 6,7,8,9
and 10.

The passing range is from 51% to
100%, and the following criterion is
established:

- formark 6 weneedthepercentage
more or equa to 50% and lessthan

or equal to 60%.

- for mark (appraisa) 7 we need to
havethe percentagegreater or equal
61% and less or to equa 70%;

Microsoft Access - [Glavni podaci]

- for mark 8 it is necessary that the
percentage be greater or equal to
71% and lesser than or equal to
80%;

- for mark 9 we need the percentage
to be greater or equal to 81% and
less than or equal to 90%;

- for mark 10 it is necessary to have
the percentage greater or equal to
91% and less or equal to 100%;

The questions are selected by the
professor or his assistant who is
preparing the set of examination ques-
tions. The database is prepared so the
professor can enter questions. It is
possible to enter an undetermined
number of questions.

The questions are selected by the
professor or hisassi stant who prepares
a different set of questions for each
student. The data base is prepared so

the professor can enter questions for
each student separately according to
their ID number. The database is
prepared suchthat anunlimited number
of questions can be entered. At the
beginning of the application, each user
isconfronted with 4 command buttons
that determine the purpose of this
gpplication:

1. Theformforthestudent registration
2. Medicd Informatics examination
3. Formfor printing of theexamination

results
4. Form for entering new questions

After the selection of the button for
the new student registration, the form
for the new student registration is
opened. Additiona information with
regard to further steps for student
registration andthebasic stepsthat the

ISPITNA PITANJA IZ PREDMETA MEDICINSKA INFORMATIKA
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studentissupposedtodoinordertoget
his exam questionsisgiven.

1. During theinput of the student ID
number inthefield Student ID itis
necessary first to pressthe number
which is placed in the lower left
corner of the screen, which is
actually the number of the
RECORD.

2. Datehastobeenteredintheformat
day/month/year;

3. Index number, year of study and
the student name in the fields
designed for them;

4. Press the button with the exam
guestions;

When students register their datain
theformfor thestudent registration, and
after pressing the button “Exam ques-
tions’, the form with 50 examination
guestionsappears. Questionsareuniquely
sdlected and are composed of 50x3yes/
no questions. The answer is acknowl-
edged when the check mark is pressed.
Thedartingandendingtimeislocatedin
thelower left hand corner of the screen.
When the time for the exam is up, the
student needs to press the command
button“ SAVETHEENTRY”,andpress
the“STOP” button.

Itispossibleto enter new questions
in the database, to delete the existing
guestions, and also to modify already
entered questions. Thisispresentedon
the picture above. After al, the most
useful advantage of this examination
databaseistheautomatically cal culated
score of theexam. This can be printed
on the click of abutton.

5. Quality Assessment of
Medical Informatics
Education

Each year students give their own
opinionabout thework of theprofessor,
his assistants and other relevant opin-
ions about the lecturing, training and
examination processes. Thisis called
guality assessment of the work of the
chair of medical informatics. The re-
sults of the examination serve as the
measurement parameters of working
qudity.

Results of the questionnaire are pro-
cessed with the help of the computer
databasedesignedinDBM SM SA ceess.
Reportsontheresultsof educationgoto
the chief of the chair of medica infor-
matics at the end of each school year.

6. Conclusion

Educationinthelast tenyearsusing
experiences from other countries in
which the field is developed and the
recommendationsin curriculumfrom
medical informatics are given by the
working groups of the European
Federation of Medical Informatics
(EFMI1) and International Medical
Informatics Association (IMIA). The
up-to-now organi zation of instruction
and the continuing innovation of the
educational processfromthe Medical
informatics chairs and their
collaboratorsinsuredthehighratingat
the Medical faculty of the University
of Sargjevo and also outside our
country. The satisfaction of our
undergraduate and postgraduate

studentswith contentsand organization
of the teaching process up to now is
indisputableand proven.
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