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1. Introduction

Just over thirty yearsago, fromMay
2—4,1973, asmall group gathered for
an invitational workshop at the
Reisensburg onthe Danube near Ulm,
in Germany. The purpose of the
workshop wasto defineapproachesto
educationinhealthinformatics'—then
known as “Medizinische Informatik”
in Germany, and already inthosedays
routinely translated by Germans as
“medical informatics’ intoEnglish.

The meeting led to minutes, which
were distributed to participants and
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Results: Themeeting had profound effectin Germany, providingamodel for several tiers
of educational initiatives, and for professional recognition of the field of medical
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in health/medical informatics. More recent initiatives at defining the content of health
informatics education did not result in fundamentally different models.

Conclusion: One may assume then that the contents of education in medical/health

informatics are well defined. The methods of education deserve greater attention.

formed the basisfor pertinent work of
the sponsoring learned societies, the
Society for Medical Documentation
and Statistics(Gesellschaft fur Medizi-
nische Dokumentation und Statistik
e.V., GMDS) as it was then called?,
and the Society for Informatics®
(Gesdllschaft fur Informatik e.V ., GI).
Theformerisanassociationof academ-
ics—mostly withmedical orientation—
advancing medical documentation,
statisticsand epidemiology. Thelatter
isanassoci ation of computer scientists.

The minutes were never formally
published but turned out to be very

influential —in Germany and beyond—
defining the contents of education in
health informatics at multiple levels
and a starting point for a number of
related initiatives. Many of the
questionsrai sedthenkeepbeingraised
again and again nowadays, without
fundamental change in the answers.

On the occasion of the thirtieth
anniversary of this meeting, it seems
therefore appropriate to make the
results of the meeting available to a
wider audience and to retrace its
effects. Theminutes—knowntoinsid-
ersin Germany asthe " Reisensburger

1 Theterms'healthinformatics' and ‘ medical informatics' are used interchangeably herein the sense defined by Shortliffein [1]
2 Currently, this society is called “ Deutsche Gesellschaft fiir Medizinische Informatik, Biometrie und Epidemiologie (GMDS) eV .
8 Theterm ‘informatics’ is used here as synonymous with ‘ computer science’ in accordance with the choice of terminology of the Gl.

Y earbook of Medical | nformatics2004

201



History of Medical Informatics

Protokoll” —aretherefore offered here
in an English translation with some
comments. Thecommentswill address:
The approach;
The background,;
Commentsonthemeeting assuch;
Effectsin Germany; and
International effects,
and then proceed to a discussion
andconclusions.

2. TheApproach

The author was one of the partici-
pants of the Reisensburg conference
andinvolvedincompilingtheminutes
from the notes of the six recorders,
including his own, before afinal edit
doneby P. L. Reichertz. Thetrandation
brought back reminiscences, which
over thetime span of thirty years may
or may not have been accurate. There-
forethetrand ationand thesecomments
were shared with other participants of
the meeting* and their comments
incorporatedinthefinal version, justas
thosereceived fromtwoformer chairs
of International Medical Informatics
Association’s(IMIA) Working Group
1 (Education) who directed much of
thedevelopmentsinheathinformatics
education referred to here®. This
commentary also made use of the
referenced literature. However, a
detailed assessment of the relevance
of the Reisensburg meeting to all
pertinent European and international
devel opmentswasnot possible, given
the time frame for this project. So the
literatureisasel ection of work that the
author was personally exposed to.

Inthetranglation, carewastakento
stick to conveying the spirit of the
minutes. Thisinvolved, e.g., referring
to‘informatics’ rather than‘ computer
science’ in accordance with the deci-
sion of the Society for Informaticsnot

to chose the designation ‘ Society for
Computer Science' . Similarly, theterm
‘medical informatics’ is used in the
tranglation of the minutes rather than
“health informatics' because the term
was used at the meeting in an encom-
passing senseasdefined by [1]. Inthis
commentary the author also uses the
term ‘health informatics’ since it has
become in many areas the more
accepted term for the comprehensive
field. Also, thevariousGerman scienti-
fic societies are referred to by trans-
lated names and the German names
are given in brackets at first ap-
pearance. Someback groundinformar
tionon German conceptsand practices
at the time are included in the next
section, hoping that they will further
understanding as well as assessment
of themeeting, itssignificance, andthe
direction of thediscussions.

3. Background

The GI had been founded just four
yearsbeforethemeetinginquestion, in
theFall of 1969. At that time, aframe-
work for academic curriculain infor-
maticshad been prepared with support
of existinglearned societiesfor mathe-
mati csand communi cationtechnol ogy:
the Society for Applied Mathematics
and M echani cs(Gesdl I schaft fiir Ange-
wandte Mathematik und Mechanik
e.V.,GAMM) andtheCommunication
Technological Society (Nachrichten-
Technische Gesellschaft e V., NTG).
Thisframework included threepillars
of informatics: theoretical informatics,
technical informatics and practical
informatics. About 75% of thecurricu-
lumweredevotedtothiscoreof computer
science. The remaining 25% were as-
signedtoanapplicationfield. Alterna-
tivesfortheapplicationfieldvary from
university touniversity andmay include
such disciplines as engineering, com-
merce, mathematics or medicine [2].

Onthemedical side,theGMDShad
inthefiftiesevolved from asubgroup
of the German Society for Documen-
tation (Deutsche Gesellschaft fuer
Dokumentatione.V., DGD)whichwas
devotedtomedical record and medical
literaturedocumentation, and had been
incorporated asanindependent organi-
zationin1966.

In 1969, the German Institute for
Medical Documentationand I nforma-
tion (Deutsches Institut fur Medizi-
nische Dokumentation und Informa-
tion, DIMDI) had been founded in
Cologne as a federal agency for
medical literatureand morbidity docu-
mentation. Also, in 1970, a core of
educationinbiomathematics, statistics
and medical documentation had
become a mandatory part of the
education of medical students in an
amendment of the regulation for the
accreditation of physicians (Arztliche
ApprobationsOrdnung).

Atthesametime, intheFall of 1969,
Peter L. Reichertz had returned to
Germany after several years in the
USA, fromtheUniversity of Columbia
Missouri, to become director of a
“Division for Medical Informatics’
(Abteilung Medizinische Informatik)
at Hanover Medical School [2].

From withinthe GMDS, Reichertz
immediately set out to gather col-
leagues around himself interested in
“electronic information processing”.
On March 3, 1970, at the inaugural
meeting of thisgroup, he had, among
others, suggestedtodevelopaprogram
for education in what he at that time
aready called “Medizinische Infor-
matik”. Atthenext meeting,inJuly, he
presented a framework for education
[2]. Over the next few years, this
group, which quickly grew to about
200 persons, evolved into a “Fach-

4 Theassistanceprovided by G.W. Brauer, Munich, W. Gaus, UIm, R. Gnatz, Munich, and H.K. Selbmann, Tiibingen, isgratefully acknowledged.
5 Thereviews of adraft version of the paper by D. Protti, Victoria, and R. Haux, Innsbruck, are very much appreciated.
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bereichMedizinischelnformatik” with-
in the GMDS®. “Section for Medical
Informatics” may be an appropriate
trandation. This group developed a
number of researchinitiativescarried
oninregular meetingsinareassuch as
laboratory data processing, or free
text analysis, among others. The
devel opment of educational programs
for medical informaticswasoneof the
initiativespursuedwith highpriority.

Reichertz also initiated a dialogue
with representatives of computer-
scienceintheGl. Thisledtoconvincing
both societies, GI and GMDS, that a
joint workshop devoted to defining a
framework for education in medical
informaticswouldbeappropriate. The
meeting convened in 1973 at the
Reisensburg was the result.

The Reisensburg is a former
stronghold onthebanksof theDanube
with a history dating back to pre-
Roman times. After arecent renova-
tion it was then run by an “Inter-
national Institute for Scientific
Cooperation” in support of scientific
conferences. Itisnow associated with
the University of Ulm and providesa
very pleasant work environment for
small conferences’.

Inorder to understand someof the
debatestakingplaceinMay 1973, itis
worth knowing that the German
education systemdistinguishesstrictly
between a scientific education — in
principleconveyedonly by Universities
and some other institutions of higher
education — and vocational education
conveyed by numerous other institu-
tionswithout astrongresearchorienta
tion. Also, in those days, the German
education system did not have a
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Fig.1. Reisensburg, Germany.

universally applicablelayered struc-
ture distinguishing undergraduate
from graduate education, and a
Masters level from a PhD level in
graduateand post-graduate education.
Different disciplines had different
vertical structures leading to such
degreesasadiplomaininformatics, or
a state examination in medicine.
Doctoral degrees were attainable on
top of suchdegreesandwerediscipline
specific, such as a doctoral degreein
engineering (Dr.-Ing.) or a doctoral
degree in medicine (Dr. med.), both
being dissertation-based. It is also
worth noting that there was no
graduation at thelevel of abachelor’'s
degreein Germany in those days.

Vocationa training istypically of-
fered by “ Fachhochschulen”, perhaps
best translated as “vocational col-
leges’. Atthislevel, andinassociation
with Universities, training programs
for “Medical Documentation Assist-

6 The author served for many years as Secretary of this Section of Medical Informatics.

ants’” had just been initiated. These
were 2 and 3 year programsfor health
recordlibrarians. Also, intheprevious
Fall of 1972 a program for Medical
Informaticshad just beeninstituted at
one of the vocationa colleges, the
Heilbronn Polytechnic (“Fachhoch-
schuleHeilbronn”#). Thiswastheiniti-
ative of Dr. Walter Hellerich, then
Rector of the Polytechnic, and was
independent of the GMDS/GI group.
The fact that this program led to the
title “Diplom-Informatiker der
Medizin” brought this initiative of a
vocationd collegetooclosefor comfort
totheHoly Grail of academiceducation
for theknightsassembledaroundKing
Peter at the Reisensburg castle. The
initiative in Heilbronn was therefore
perceived bluntly as a “problem”®.
After al, proper academic education
ininformaticsledtoatitleof “ Diplom-
Informatiker”, adegree, whichisequiv-
aent to aMasters degreein computer
science.

" Wissenschaftszentrum Schlof’ Reisensburg der Universitat Ulm: http://idw-online.de/public/pmid-66489/zeige_pm.html ; accessed 030728
8 Currently, thepreferredtrandationinto Englishis“ University of Applied ScienceHeilbronn” http://www.fh-heilbronn.de/fhhn/fhhn.Webserver

accessed 030726

® Thischoice of terminology in the minutes may in part be the responsibility of the author who drafted the minutes.
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4. Comments on the meeting
assuch

The meeting was intense, lasting
from early morning until late at night
for two days, and concluding in the
afternoonof thethirdday. Itwastightly
managed by P. ReichertzasChair, and
theminutesareatributetohisability to
keepthisgroupof strongheadedindivid-
ual sontrack, eventhough many issues
could not definitively beresolved.

Another strong trait wasthe sense of
urgency, which determined the agenda,
andwhichwerevery muchdiscussedin
a polarity between attendees who
identified themselves with computer
science, and those who perceived
themselves as medical informaticians
more than as medical doctors—which
all of them were. It isadso noteworthy
thatitwasanall maegathering, without
representation from such areas as
nursingor medical recordlibrarianship
and their predominantly female
constituencies.

This polarity between computer
science and medical informatics may
have been historically motivated, in-
cludingagooddeal of serendipityinthe
processthat led up to the meeting. But
it put educationinmedical informatics
onadefinitetrack withtworails, which
had several immediate aswell aslong
term effects.

For onething, aconspicuousdiffer-
enceinstyleandvision betweenthetwo
groups was remarkable. The comput-
er-scientiststook aminimalist approach,
defining a subset of their demanding
fieldthat might bemanageableby medi-
cal students or professionals. Three
tracks were specified, with a very
modest hint that if individualswereup
to it, they could tackle al three, and
would probably benefit fromit.

The medical informaticians, on the
other hand, specified an approach that
included some biomedical funda-
mentals, but beyond that delved into
directions that are not part of core
medical education:

- Methods Critique of Medical
Thought and Decision Processes;
Man and Environment;

Hospital Organization and
Management; and

Organizationa StructuresinHealth
Care, Lega Issues.

The important aspect about thisis
that a new entity was consciously
created, something morethantheunion
of two subsets on informatics and
medicine. It was also anticipated that
these subjectswould haveto betaught
by medical informaticians, sincethey
arerarely availableinexistingmedical
or informaticscurricula

Another noteworthy aspect wasthe
consciousattention on the part of both
camps to a vertical and horizontal
symmetry inthe education endeavors.
Thishadtodeal withincompatibilities
between the vertically defined main
components, theframework for educa-
tionininformatics(computer science)
and medical education. Therewasal so
aseriousattempt to defineeducational
opportunities from the vocational
through to the more demanding aca-
demic level. There are even modest
suggestions of avertical permeability
betweenthelevels, traditionally consid-
ered incompatible in their demands
and orientations, and a solid commit-
ment towardsstrong complementarity,
if not interchangeability, between the
graduates originating from roots in
informaticsorinmedicine, or beyond.

This educational framework was
based on a vision of professional
activitiesandresponsibilities, andtheir
grounding in existing professional

structures. In this respect, there was
again a strong contrast between the
perceptionsof theinformaticians—who
argued as proponents of a theoretica
science, and with someapprehension of
the medicd professiona world, which
they perceived as antiquated if not
obsolete—andthemedical informaticians
—who argued from the perspective of
medicine, very muchapractical science
[3] and the environment of their
professional identity.

5. Effectsin Germany

The Reisensburg meeting — docu-
mented in the minutes— had multiple
conceptual and practical effects in
Germany which persist to this day.
Theseinclude:

- Educationinmedicineasapplication
areafor informatics;
Educationininformaticsfor medical
students;

Framework for the integrated
education of specialistsin medical
informatics;

NATOX — sponsored “Advanced
CourselnformaticsandMedicine’;
Certificate*Medical Informatics’;
and

Additiond qudlification “Medical

Informatics’ for medical specidigts.

5.1 Education in medicine as

application area for

infor matics

Immediately after the Reisensburg

meeting, several university programs
ininformaticsstarted offeringmedicine
as application subject — among the
several other application disciplines.
These included such universities as
the University of Hamburg, Munich,
Erlangen, etc. A current website lists
sevenuniversitieswithaninformatics
faculty offering such subjects as
“medicine” or “theoretical medicine”

10 The North Atlantic Treaty Organization (NATO) sponsored several high tech conferences, such as the one referred to here.
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for their students, including the three
already mentioned*.

5.2 Education in medical
informatics for medical
students

Another effect was incorporation

of medical informaticsinto the educa-
tion of medical studentsin 1978, with
another change of the regulations for
the accreditation of physicians. This
subject wasofferedtovarying degrees
of intensity, dependingontheuniversity.
For instance, at the University of
Munster F. Wingert [4] offered a
demanding very forma and theory-
oriented course, while the University
of Heidelbergincluded an optional four
times 2 hours of health information
systemdemongtrationsinan'‘ ecol ogical
course’, in which such subjects as
populationhealth, or clinicd trialswere
offered as competing options[5]. But
at |east medical informaticswasonthe
map of medical education from then
on, intheform of mandatory exposure
of al studentsand in addition to more
formal education in statistics and
documentation.

5.3 Framework for the integrated
education of specialists in
medical informatics

Perhaps one of the most important
andoriginal contributionsof theconfer-

ence was the creation of avision of a

new type of professional, the ‘health

informatician’ or‘ healthinformaticist’

(‘Medizin-Informatiker”) andthespeci-

fication of an integrated curriculum

which was more than the union of a

subset of medicine and informatics

[6]. This provided a welcome frame-

work for the Heilbronn Polytechnic —

who had aready established aformal
link withtheUniversity of Heidel berg.

In keeping with the multidisciplinary

orientationof theframework devel oped

at theReisensburg, thecollegecomple-

mented existing faculty including
mathematicians, physicists, chemists,
and engineers with more mathemati-
ciansand engineers(but withaninfor-
maticsorientationand education), and
very notably, aneconomist. Themedi-
cal subjects and biomedical statistics
were covered by faculty from the
University of Heidelberg2andthe Ger-
man Cancer Research Centre in
Heidelberg. Withtheuniversity connec-
tion and a solid nhumber of broadly
ranged faculty, the basisto provide an
integrated education with the goal of
producing‘ Medical Informaticians or
‘Diplom-Informatiker der Medizin' had
been created [6-10].

Theprogramhasmeanwhilegradu-
atedmorethan“ 1024 graduates” [11].
Sixty seven out of 446 responding to
thisrecent survey had attained adoctor-
al degree, among them such key
contributorstothefield of healthinfor-
matics as Dr. Reinhold Haux, who
among other isfounding Rector of the
new University of Medical Informatics
and Technology in Innsbruck, Tyrol,
Austria.

Currently, thepreviously mentioned
websiteliststhreemoreuniversitiesin
Germany offering “medical infor-
matics’ as an integrated specialized
curriculum, in addition to Heidel berg/
Heilbronn. Thereareal sotwoadditional
vocational collegesofferingintegrated
curriculaof medical informatics™.

5.4 NATO - sponsored
Advanced Course
Informatics and Medicine

Again, on the initiative of P.L.

Reichertz, a NATO-sponsored

Advanced Course on Informatics and

Medicinewasorganized and conducted

in English at Hanover Medical School

in 1975. It included an international
selection of computer scientists, as

well as medical informaticians as
faculty, and attracted an international
audience. The proceedings, published
by Springer Verlag in 1977 [12],
probably constituteasecond prototype
of atextbook for medical informatics,
after theonepublished by R.S. Ledley
in 1965 [13]. Unfortunately, the
Rel chertz/Goostext had comparatively
littleimpact, sincetheEnglishlanguage
madeit poorly accessible for students
inGermany, without ontheother hand
generating much readership in other
countries.

5.5 Certificate Medical
Informatician

Another prominent suggestion
arising from the Rei sensburg meeting
wastoissueacertificatethat would be
available to professionals in health
informatics, regardlessof abackground
ininformatics, medicine, or evenother
areas. Themainthrust of thisproposal
wasto attest operational qualification
and to pave the way to essentially
situating people pursuing aleadership
career inhealthinformaticsat thelevel
of a chief of service in a medical
specidty (e.g., Chief of Medicine, Chief
of Surgery).

Such a certificate was in fact
institutedin 1978with support fromthe
twosponsoringsocieties, Gl andGMDS
[14]. Sincethen, itiscommonly cited
as a prerequisite for leadership posi-
tions in health informatics, including
academicpositionsat universities, and
it has been updated several times[15,
16]. Having been awarded the certifi-
cateisnormally also aprerequisitefor
training otherswho aspiretoobtainthe
certificateor theadditiond qudification
‘Medical Informatics' (see below).

Prerequisites for the certificate in-
clude comprehensive knowledge and
experience in medical informatics,

11 www.thieme.de/viamedici/infopakete/zusatzausbil dung/infopaket_medizinische_informatik.html, accessed 030727
2 From 1977 to 1986, the author was the representative of the University of Heidelberg responsible for the health informatics program.
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informatics, medicine'®, biometricsand
economics, aswell asat least 5 years of
‘operationa qualification' in pertinent
inditutions—normdly directedby ahol der
of the certificate. Operationa quali-
ficationhastoincludeat|eastoneclinica
study and involvement in someprojects
touching on the other areas, with the
possi bility topursueafocusof emphasis,
such as medical imaging or the
responsibilities of a Chief Information
Officerinamedical ingtitution. Proof in
theformof projectreports, publications,
etc., andarecommendationof thedirector
of theorgani zation wherethe candidate
completed hig’her operationa quali-
ficationarerequired. A multidisciplinary
commissionwithmembersappointed by
Gl and GMDS reviews applications,
may makerecommendationsfor comple-
mentary activities and initiatives of the
candidate, and decides on whether the
certificate should be granted to an
applicant. Thecertificateisconsidereda
very demandingqualificationt.

The 2002 Annua Report of the
GMDSstatesthat 150 certificateshave
been issued [17]. This may be
consideredarelatively modest number,
giventhat by thistimethe Heidelberg/
Heilbronncurriculumaonehadalready
issued over 1000 graduates, not to
mention the graduates from the other
programs specifically geared to the
education of health informaticians, or
themany informaticsprogramsoffering
aminor in medicine. However, not all
graduates of these programs end up
workinginhedthinformaticspositions,
do not do so continuously, or may not
aspireto leadership positions[11].

It may also be of interest to note that
the certificate idea was picked up by

other groups within the GMDS in that
certificates were eventualy offered for
medical biometrics (since 1981) and
medical epidemiology (since1992),

5.6 Additional qualification
“Medical Informatics’ for
medical specialists

As the minutes show, the issue of

recognizing competence in medical
informaticsfor physicianswasabrain-
child of themedical establishment and
not of the group assembled at the
Reisensburg. The suggestion to issue
thelicensetocarry aprofessional desig-
nationinadditiontoamedical specidiza-
tionisinlinewith established practice
of themedical professionin Germany.
Thedegreesof freedomfor advertising
for medical (and other ) professionals
aretightly andnarrowly regulated. E.g.,
only defined terms may be used on a
sign identifying an office or a profes-
sional, andthey may only bepresented
in prescribed format and layout. A
specialist for ear, nose and throat
diseases (ENT) may be identified as
“Facharzt fur Hals- Nasen- und Ohren-
krankheiten”. An optional additional
qualificationfor suchaspecialist might
be ‘ speech therapy’. It was at thislevel
of anadditional qualificationwhich can
only be obtained by accepted special-
ists, that thespecializationin‘ medical
informatics was envisioned by the
medical professional organizations.

AttheReisensburg conference, this
concept was only partially embraced.
On the one hand, it provided an
argument for the need for constructs
suchasthecertificate, whichwouldbe
opentoinformaticiansaswell asmedi-
cal professionals. Giventheperceived
needfor comprehensiveeducationand

extensiveoperational qualification, the
certificate would have been preferred
a the level of afull medical speciali-
zation, i.e., that of thespecializationfor
ENT in the above example, or that of
a full speciaization in such areas as
‘radiology’ or ‘ nuclear medicing'.

Recognition of specializations and
additional qualificationsistherespon-
sibility of ‘physicians’ chambers
(“Arztekammern”) which are organ-
ized in accordance with obsol ete state
boundaries, and governed by ageneral
framework of regulations for the
medical profession. All of them now
recognizetheadditiond qualificationin
medical informatics, which was
introduced gradually inthemidto late
seventies. Whenitbecameapparentin
theninetiesthat asurplusof physicians
had been produced, the additional
qudificationmedical informaticsturned
into a welcome alternative for physi-
cianswho had reasons to pursue their
profession outside direct patient care,
e.g.,intheform of positionsin science
orindustry, or aspart timeoccupation.

As a conseguence, several institu-
tions started offering courses leading
totheadditional qualification‘ medical
informatics **. One of them claimsto
have graduated morethan 350 physic-
ians'®. Thequalificationrequiresamini-
mum of 2 yearsof clinical work and a
minimum of 1 % years of work in
medical informatics as operational
gualification, normally under the
supervisionanddirectionof aholder of
thecertificatefor medical informatics.
Therefore the education is typically
spread over a series of week end
seminarsthat can be completed over a
period of afew years. TheHeidelberg/

13 Medicine in this context is understood as encompassing knowledge of the institutions, professionals and the processes, rules and regulations
governing them, i.e. synonymous with health care.

14 www.gmds.de/texte/weiterbil dung.html, accessed 030727

15 http://www.gmds.de/texte/weiterbildung.html; www.slaek.de/weiterbi/wbo/zusi nfo.htm; www.med. uni-hei del berg.de/mi/educati on/akademie/
mi-fags_dt.htm; http://www.meb.uni-bonn.de/cgi-in/medevent/sideentrance.pl ?EVENT=389& LANG=englisch; http://www.med.uni-
hei del berg.de/mi/education/akademi e/akademie_dt.htm; http://www.mibeg-medizin.de/html/mibb.htm; accessed 030727

16 www.mibeg-medizin.de/html/mibb.htm accessed 030727
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Heilbronnsiteisa soofferingamasters
degreein ‘Medical Information Man-
agement’ (Masterstudiengang Infor-
mationsmanagement in der Medizin,
IM)whichisavailabletophysicians.

In summary, it can be said that the
meeting had aprofound impact on edu-
cation in hedlth/medical informaticsin
Germany. The principles worked out
were later updated severa times and a
more streamlined version of the edu-
cationinhealthinformati cswasdevised
[18], maintaining, however, theorgani-
zationa ongthetwotracksof informa-
tics, i.e., computer science, and medi-
cine, andthevertical layering of differ-
ent careers with different demands.

6. International Effects

Theeffectsof the Rei sensburg con-
ference were not limited to Germany,
however. And although the author is
notinapositionto provideasystematic
overview of al effects on other Euro-
pean countries (compare, e.g., [19-26])
and the rest of the world, an attempt
will beundertakentodraw attentionto
some effects that may be important
from the perspective of the North
American health informatics scene.

Oneof themostimportant resultsof
the Reisensburg conference was the
creationof anew breed of professionals,
the' healthinformatician’. Thecontem-
porary initiativesin the USA, e.g., in
the form of educational programs
funded by the National Library of
M edicinesincethelatesixties, wereof
a different kind®®. They were asso-
ciated with a number of different
academic ingtitutions, including, e.g.,
medical schools, or departments of
computer science, biomedical Satistics,
or biomedical engineering. The US

programs were typically graduate or
post graduate programsproducing each
afew highly qualifiedindividualswith
avariety of specialized skill sets that
varied betweenfosteringinstitutionsin
accordancewiththeprimary orientation
of these[19]. Incontrast, thespecialized
programsin Germany wereorientedto
educating individuals towards a new
profession, for which a defined set of
core skillswas conveyed. Such aline
of thought waspursuedtowardtheend
of the seventiesby the ACM SIGBIO
(Associationof Computing Machinery
Specia Interest Group Biomedical
Computing) [27, 28], but the concept
wasnot, totheknowledgeof theauthor,
realized in acomprehensive way.

One program that was inspired by
the ACM SIGBIO deliberations was
that of the University of Victoria in
Victorig, B.C., Canada[29-31]. Herea
program for “Hedlth Information Sci-
ence’ wasdevelopedintheearly eight-
ies. It also took explicit notice of the
model developed in Heidelberg/Heil-
bronnthroughcloseinteractionbetween
theauthor and thefounding Director of
the Program, Denis Protti. The author
later joined this program, which
accounted for somedirect influenceof
the experience in Heidelberg/Heil-
bronn, and henceof theconceptsdevel -
oped at the Reisensburg conference.
But until very recently, the program at
theUniversity of Victoriaremained the
only program in Canada with a strong
healthinformaticsorientation.

Other programs providing spe-
cialized comprehensive education in
medical informatics, starting at the
undergraduatelevel, suchastheBache-
lor of Science in Health Information
Management of the University of
Alabama'®, appeared muchlaterinthe
USA, somewhat concurrent with the
evolutionof theAmerican Association

17 http://www.mi.fh-heilbronn.de/ accessed 030727
18 Compare, e.g., http://www.nim.nih.gov/ep/T15Training.html; accessed 030727
19 http://main.uab.edu/show.asp?durki=3397 ; accessed 030728

of Medical Record Librarians
(AAMRL), then American Medical
Record Association (AMRA), to the
AmericanHealthInformationManage-
ment Association (AHIMA) in 1991.
This, their mission and the course
content put theseprogramsmoreinthe
vicinity of the programs for medical
documentationassistantsin Germany.

Another prominent effect of the
conference, theinclusion of amanda-
tory exposuretomedical informaticsin
theeducation of medical studentsseems
to be dtill lacking in North America
despite very strong advocacy in the
early eighties[32].

It seems fair to state then, that the
direct influence of the Reisensburg
meeting in North Americawas slight,
if not imperceptible. Thisobservation
isnotsurprisinginprinciple, sincemain-
streamevol utionsinnon-Englishspeak-
ing countriesarerarely acknowledged
inNorth America. Butitisremarkable
in the face of another evolution.

In1999,IMIA WG1 Educationissued
‘Recommendationsof thelnternational
Medica InformaticsAssociation(IMIA)
on Education in Hedlth and Medica
Informatics' [33]. These recommenda-
tions do indeed bear astrong imprint of
the Reisensburg conference, which is
not surprising sincetheir devel opment
by an internationa committee was
headed by R. Haux, former Chair of
IMIAWG1and,anongother, apromi-
nent leader in the development of the
Germaninitiativesfor healthinforma-
ticseducation. The IMIA recommen-
dationsal so bear strong resemblanceto
the earlier German recommendations,
alsoissued under thel eadership of Haux
[18]. They maintainthepardldismof I T
usersand HI specialists (referred to as
“healthandmedical informaticsspecial-
ists'), of medical andinformatics(i.e.,
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computer science) education tracks
andtheprogressionfrombasiceducation
to doctora level education, which are
mappedtoathreedimensional structure.

Thissimilarity betweentheReisens-
burg concepts and the IMIA WG1
recommendationsisin contrast to the
persistence of qualitatively different
programs in the United States, the
orientationof whichismoredetermined
by the orientation of their academic
environment than by a common blue
print, suchasthel MIA WG1recommen-
dations[33]. These programs and their
diversity are a testimony to the fact
that there are indeed potential ater-
nativestotheconceptsdevel opedthirty
yearsagoinGermany. Prominentinflu-
ences on the programs offered in the
United States cover a broad range
frombusiness, economicsand manage-
ment sci encetocognitivescience, compu-
tational linguistics and intelligence, to
genomics. And while the programs
supported by the NLM* are typically
graduate, doctoral and post doctoral
programs, it may bealegitimate ques-
tiontoask whether thediversity, which
seemsobvioudly desirableat theupper
echelonsof educationinhealth/medical
informaticsiscompleteandabletoserve
into thefuturetherequirement of soci-
ety and the profession that servesit.

7. Discussion

Given the observations above, it is
no wonder that the question regarding
desirable core competencies keeps
being asked. Inadditionthequestion of
desirable peak competencies may be
worth raising. And if one raises these
guestions one should also ask how to
approach the answers.

AttheReisensburg, likely tasksand
rolesthat ahealthinformatician should
be able to accomplish were the basis
for deliberations. A similar effort was
recently undertaken independently in
Canada®® 2. In this approach three
tracks were differentiated:

- Applied Hedth Informatics (AHI)

- Researchand Development Health
Informatics (RDHI)

- ClinicianHedthInformatics(CHI).

For the Applied health informatics
track alone, 11 Macro-Roles (e.g.,
CIO, Director, Analyst, Internal
Consultant) were defined and 30
challengesidentifiedthat peoplefilling
theseroleshaveto copewith (e.g., I T/
IM Strategic Planning, Procurement).
From this, a list of 184 Micro-Roles
(sub-functions or tasks, e.g., |dentify
Requirements for Technology) that
health informaticians have to fulfill
was derived to address these chal-
lenges. Thisthenledtotheidentifica-
tion of 203 Skillsand 167 Knowledge
elements (e.g.: Needs Analysis
Method, Listening Skills, Requirements
Definition and Analysis, Knowledge
of Personal Productivity Applications
and their Capabilities, Knowledge of
Specific Environment) that will give
them required capabilities. This was
then taken as the basis to define a
curriculum that imparts the necessary
skills, knowl edge, and experiencebased
on 22identifiedknowledgecategories.

The effort took several years and
was supported by major funding. It
involved extens vestakehol der consul-
tations, video conferences and work
shops. Theeffort didfoster thedevel op-
ment of at | east two graduate programs
in health informatics in Canada? 2.
But the results are qualitatively not
subgtantialy differentfromtheconcepts

N

° http://hi.uwaterloo.ca/hi/CIHR_Model_Curricula.htm ; accessed 030728

21 http://www.informati cs-review.com/thoughts/pointing.html ; accessed 030728
22 http://www.cs.uwaterloo.calhealth_info/Waterloo_Graduate Specialization.htm ; accessed 030728

N

24 http://www.imia.org/English_code _of_ethics.html ; accessed 030728
25 http://www.chip.org/peopl /i saackohane.html Theauthor gratefully acknowledgesthe permissiontoreferencel. K ohane’ sevolving collection.

that emanated from the Reisensburg
conference 30 years ago. And in the
light of the Canadian effort, the
efficiency of the Reisensburg
conference is certainly remarkable.

Another dternative that might be
worth pursuingisnot analytic but deon-
tological. E. Kluge, Univ. of Victoria,
has developed a Code of Ethics for
Hedth Information Professionals that
was subsequently adopted by IMIA on
recommendation by itsWorking Group
‘Data Protection in Health Information
Systems' (WG4)?. This code of ethics
isbasedonasystemof ethical principles,
fromwhich dutiesof hedthinformatics
professionals are derived. These duties
indude
- Subject centered duties (e.g.,
towards the subject of databases),

- Duties towards health care
professionals,

- Duties towards institutions/
employers,

- Dutiestowards society,

- Self regarding duties, and

- Dutiestoward the profession.

An analysis of these duties should
yieldanethically founded catal ogueof
skills and competencies that a health
informatician must have in order to
fulfill these duties. It would be
interesting to explore what skills,
competencies and attitudes one could
deriveinthisway.

Yet a different approach was
recently pursued by |. Kohane”® who
presented thefollowing questiontothe
fellows of the American College of
Medical Informatics (ACMI): “What
guestion in a test would you expect/
want 70% of the graduates of our
training programstobeabl etoanswer?’
This question was answered on a

8 http://hcccinc.qualitygroup.com/hcccinc2/pdf/Vol_XVI_No_5/Vol_XVI_No_5 5.pdf ; accessed 030728
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voluntary basisby fellowsof theACMI.
The range of answers was obviously
determined by the range of programs
that arein existence—and thedecision
of their faculty to answer the question.
But it is interesting that of the 19
guestions collected by Jul 12, 2003,
five were genomics-oriented and the
rest healthinformatics-oriented. Within
the hedth informatics group, three
touched on high level information sy-
stems strategies, the rest on method-
ological issues, including databaseand
humaninterfacedesign, andagorithmic
issuesfor such purposesasautomated
classification, data mining, computer
representation of guidelines. Givenits
efficiency, thisapproachmight warrant
further pursuit, in particular since it
might answer the question of peak
competencies in addition to that of
basic and core competencies.

On another level, it is, however,
remarkable that the issue of content
has received comparatively greater
attention than the issue of education
methodology. And although most
mature programs have contributed
novel and creative contributions on
how to teach health informatics [34-
39], discussions in the context of the
generation of new programs keeps
returning to the issue of content.
Unfortunately, contentislikelytoonly
affect the knowledge and skills con-
veyed. In order to affect other key
aspects of education, such as the
attitudes of those educated, one hasto
affect the manner of teaching and its
contribution to the educational out-
comes. Theissueisprobably wdlillus-
trated by the following excerptsfrom
oneof thequestionsthat weresubmitted
to I. Kohane' s collection: “You are
hired by a forward-looking moder-
ate-size academic health care center
to introduce clinical decision support
and quality/safety measures into their
careddlivery system. Your first attempt
to do so, a stand-alone guideline
system’ ... “isonly used by 5% of all

clinicians, and then only sparingly.
What actions would you take at this
point . . . ?" In the answers to such
guestions lie some real challenges to
health informatics. It may be in this
area that contributions are currently
most necessary. Some have argued
for along timethat health informatics
ismoreabout social issuesand change
management thanitisabout technology
[40]. Others have drawn attention to
the need for sociological approaches
to making health information systems
work [41, 42] and for explaining why
they sometimesdonot[43]. Y et others
have provided abundant proof of the
impact of educational psychology and
coghitivescience ontheimprovement
of health information systems[44].

But there are other phenomenathat
require us to change the manner in
which we teach: The reguirement of
distant, dispersed populations to be
educated, includingnotonly specidists
but providersin the widest sense, and
even patients’health careclients. How
will we take advantage of Telematics
to deliver health care, evidence-based
medi cine, continuing educationinhedth
care, notomentioneducationinhealth
informatics?

Given dl this, it may be time to
reconsider whether the pursuit of a
double track of medicine/health
sciences and informatics/computer
science is till an adequate basis for
education and academic research in
health informatics. Even the partici-
pants of the Reisensburg conference
acknowledged multidisciplinarity
beyondthat scope. Maybetheanalysis
of desirablepeak competencieswould
provide further needed guidance.

8. Conclusion

The Reisensburg conference and
the initiatives that it engendered had
major impact in Germany and beyond.

These are certainly one of the major
legacies that we owe to Peter L.
Reichertz who was taken from us
prematurely in 1987 at the age of only
54. Butinlight of the continued quest
for identity of health informatics and
for guidanceto education init, andin
view of new challenges, it may betime
to try different approaches. The quest
for the contents of education in health
informatics, intermsof knowledgeand
skills may have been answered thirty
yearsago. |mprovementsbeyondthat,
produced by renewed efforts, may be
merely incremental. But the mode of
how and through whom to educate in
such a way that acceptable and
accepted systems, and sustainableand
sustained support of answers to
important practical and theoretical
guestionsresult, may continuetoelude
us unless we shift our emphasis from
the content to the methodology of
educationin healthinformatics.
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