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PREFACE

MEDINFO 74 has been a challenge to the authors not only as the First World
Conference on Medical Informatics sponsored by the International Federation for
Information Processing, but as a means of conveying to the Congress participants
and those who wish to consult the Proceeding afterwards, the communications that
were presented.

The Conference was designed to be both specific and educational and intended
not only for specialists but for all those involved in health care. To carry this out
eighteen themes were chosen and are presented under the appropriate subject
headings. Because of further discussion at the Conference addenda were allowed to
authors, and also some additional papers, which were presented, have been inserted
as addenda to the Preprints. It was, in fact, possible through the co-operation of the
Session Chairmen and authors to have the Preprints completed before the meeting
in August 1974.

We hope the readers will accept the compromises that are inevitable in having
both the Preprints and the final volume established in format long before the
Conference took place. We think the addenda bring the meeting up to date and that
this will be one of the main authoritative statements about medical computing and
medical informatics that exists in the world today.

The authors are very grateful to Miss Mollie Gordon and Mrs. Megan Bird who
acted as secretaries both during the editing and at the meeting. Dr. Stellan
Bengtsson has also given up alot of his time to help us, over and above his role as a
member of the Publications Committee, which relieved us of all the contract
negotiations with the printers and publishers. We are grateful too to Mr. E.
Fredriksson of the North-Holland Publishing Company whose co-operation and
enthusiasm made the gigantic task much more realisable. We leave it to the readers
to decide whether we have achieved our objectives.

December 1974 J. ANDERSON
J. M. FORSYTHE
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XV

Opening Speech by His Royal Majesty King Carl XVI Gustav

My, Chairman,
Ladies and gentlemen,

It is with great pleasure that 1 take the opportunity to open this very important
congress and wish our foreign visitors welcome to Sweden.

1 consider it an honour and a privilege for Sweden to be host for and organize
this International Federation for Information Processing Congress.

I understand that most, if not ail, experts in the information processing field are
convinced thal great social changes [ollow the present technological develop-
ment in information processing and its practical implementation. Yet, the visions
are rather vague and it is difficult (o appreciate their long range potential.

There is an increasing need for research into these aspects of the technological
development. Clearly, the “Orwell 1984 is only a vision, hopefully not supported
as a social goal by anybody, but good as a demonstration that safeguards in the
interest of the citizen are highly important.

Such problems seem well suited for international debate, which will be
increasingly important for many years until man succeeds to master the negative
effects of extensive automation in the informalion processing field, without
sacrificing its positive potentials. It is my hope that this congress shall, among other
things, contribute towards such a development.

I hope this congress shall be a great success and wish again our guests from
abroad very welcome to Sweden hoping that you shall have time 1o learn also a
little about Sweden during your visit.

I now declare the International Federation for Information Processing Congress
1974 opened.
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Science, Secrecy and Power

Opening speech by Madame Alva Myrdal, Sweden, (former Cabinet Minister in charge
of Disarmament)

Your Majesty, Mr. President, Ladies and Gentlemen. Among the distinguished
specialists here assembled I have no domicile rights neither by training nor by my
professional work.

Rather, I stand before you to represent all the alert citizens who have been
following with admiration how your new science and technology have brought
about a tremendous expansion of the human brain’s capacities to combine elements
of knowledge, and combine them with unbelievable speed. We are, really, filled by
admiration, but also by wondrous awe, at the remarkable development, which
automated processing of information is generating in all azimuths over the horizon.

The programme for this Congress amply testifies to the vast range of
achievements already made and aspirations of new discoveries and applications to
come.

We are, of course, also aware that it must leave out some fields and even tends to
create new problems.

Human and social relations are of a kind and a dimension that can never be
completely fitted into even the most intricate machine. Because the human mind
does not deal only in logics, we must give the computer scientists right when they
argue that any tasks, defined in rational terms, can be handled better by their
machines than by our brains, with fewer errors and incomparably greater speed.
Outside all what is not so rational but represents all the charming, odd, creative,
adaptive qualities which make man supreme because he is human.

Computer, science, cybernation, or how you prefer to name it, must leave
unresolved such deeper problems of the human life and the organization of society.
There are also signs that it is exactly in those domains that the new technical
conquests themselves contribute to create new problems. So, a public debate has
been unrolling itself in many countries, focussing on the problems connected with
the social role of computers. Just in the present era and particularly just in this
country, this debate has been very lively, to say the least. Therefore, expectations
on part of the general public are probably rather different from your own
expectations of what this Congress will give.

It goes without saying that as explorers and inventors you must at this Congress
give the lion’s share to an exchange of technical ideas. But we hope also to get some
guidance as to important problems connected with the transition from specialized
idea-exchange to public debate. But perhaps the experts are as baffled as are
citizens at large, in regard to the social impact of their own creation.

So I can quite understand if the Congress may have wanted to get such guidance
from this very opening speech. A masterly vision of how to deal with this cardinal
question of where the interface must be considered between men and machines, the
confrontation between computerized knowledge of facts and human desires,
between problemsolving in the deterministic terms of automated logic and
society’s strivings to change. I can do much less.

I have given my talk the title Science, Secrecy and Power, in order to remind us
all, by some brief points, how your field is “situated” in our culture, and how at
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the bottom of all your specialized concerns there lie a host of ethical problems. I
hope that they will be ventilated at the open sessions foreseen. [ also venture to
express the hope that these discussions, on the social impact will go deeper into the
complexities than the current popular debate. It has come to concentrate on but
one aspect, which is of course of legitimate and pressing concern, but does not fully
probe the problem field. This debate has evolved around the rights of individuals as
human beings, the protection they want for their integrity as persons, and a
maximum of individual leeway for them to take responsibilities of their own as
citizens, as workers, yes, as patients and as family-members.

In order to help to widen the forthcoming debates on the social impact of
computer science and technology, I venture just to raise a few points, which are
reflected in my chosen title:

SCIENCE—What is really the driving motivation for advances in science and
sophistication of technologies? How far can it g0 in its inborn lust for perfection?
Does it risk to turn into “technology for its own sweet sake™? Can perfectionism
become too costly for society? But this is a question for your own “science
policy”. I leave it for the second point for which I have chosen the watchword
POWER. KNOWLEDGE IS POWER—we all know. But power for whom? The
manifold, yes millionfold, expansion of knowledge you present to the world means
an increase in power. But power to be used by whom? The computer technologies are,
of course, neutral in themselves. This neutrality is symbolized in the fact thatin
the Programme—the occupational affiliation of the participants is not given,
whether they belong to academia, to industrial, administrative or military
establishments. All of these are important employers of the talents you represent.

The overarching problem for society as a whole is just: by whom are the new
instruments for increased knowledge to be used? When somebody finances them
they do not function in the refined air of theoretical interests. They always
contribute to an accumulation of power. An inescapable consequence is that those
who possess the most advanced systems—be they nations, firms or groups—also
wield the greatest power. How can this power concentration be made socially
responsible?

Let me take two examples, widely different, as far as this ethical question of
power, but both derived from the most advanced combination of information
theory and systems analysis, coupled with the possibility electronically to
computerize information from satellites, these new super eyes in the skies. The first
one is like a fairy tale of the miracle success that computerization has brought a
field like weather forecasting. When the pioneer of modern dynamic meteorology,
L. F. Richardson wrote his “Weather F orecasting by Numerical Processes” in 1922,
he outlined—for putting his theoretical dream into practice—a system using “human
computers”, but he needed 64 000 of them, working in a “Forecast factory™.

Today, weather prediction problems requiring many million times more
computing capacity are solved many times a day as a routine. And now comes my
sensmoral: this is done in the service of mankind, without danger of misuse of the
power of that accumulated knowledge. We have internationally organized a World
Weather Watch. This is my positive, I might say glorious example of how your
devices may be used to great benefit. The other example refers to military
applications, a subject I know somewhat better but have not found mentioned at all
in the programme. The two superpowers, US and USSR, who are the only ones to
possess satellite capacities worth mentioning, have used these not for pooling
observations, but for their own interests. A telling example was given in the last
Israel-Arab war, the so-calleld Yom Kippur war. The new yearbook from
SIPRI-Stockholm International Peace Research Institute shows the trajectories
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travelled during this period, by US as well as by Soviet reconnaisance satellites.
They demonstrate how closely the battlefield was scanned by these supereyes, and
the observations registered computerwise nearly instantaneously, in what 1 believe
you call real-time terms. These examples ought to teach us that the technical
developments may be encouraging, but only under the proviso that there is open
sharing of the information.

I want to underline that this is a conclusion that must be drawn not least in
civilian, e. g. economic and political connections: The problem of power over the
information, now so much more effectively collected and stored, becomes
over-awing. Democracy is really being made more difficult. While the multiplication
table was a democratic device, available to every-man, the computers are per s
shutting off information from the ordinary people. As citizens we must all be
vitally concerned with the question who wields the power over information
processing and distribution?

So 1 arrive at my third point—SECRECY—the dilemma between openness and
secrecy. Those who are the masters in control, the owners of the computer-stored
information must be confronted with a most vexious ethical problem: when to
apply secrecy and when openness in the circulation of computer-stored infor-
mation. A key to this delicate choice may in general terms be found in a distinction
of whether it is social or human relationships that are involved and may be revealed.

For society as a whole 1 hold it to be adamantly important that information of
concern to social matters should be laid wide open. Information in the anonymous
form of statistics is necessary for carrying out social reforms. But openness is need-
ed more generally in order to defend and effectivize democracy. Citizenship must
be based on knowledge. Information of value for social and political decisions
should not be allowed to be buried by any power group to be used at its own
discretion, perhaps at the detriment of others. This is a lesson I have painstakingly
learned from my participation in international negotiations. To let the world know
your strength is much more effective than having it guess about your weaknesses—
and that holds in commercial dealings as well as in disarmament discussions.

The military have been the greatest protagonists of secrecy. It has led us into a
kind of weapons culture where their policy of secrecy even justifies the practice of
espionage as a counterpart. But we have also learned enough about the disastrous
blunders caused by their mutual secretiveness. The most calamitous for the whole
world, to see and to suffer from, was of course the development of the atom bomb
in the mistaken belief that Hitler was about to have it.

The conviction emerging that all secretiveness about facts of importance to
society is unethical is very much strengthened when information is becoming stored
in the concentrated and highly effective way of computers if we accept as a truism
that “knowledge is power” then it should follow that “secret knowledge is illicit
power”.

This is the pivotal point around which so much hot air has lately been turning in the
public debates concerning your field of interest in country after country: Who has
power over all this information? and-—more personally—Do they get power over
me?

Here we come to the one sector where the interest in secrecy must outweigh that
of openness. It is where the individual human being is concerned. The debate of
today largely hovers around this question of preserving human integrity, yes, one
might say about the human being’s protection from an almighty machine culture.

The debate in this country which is host to your Congress may be of some in-
terest as we have defended rather in extremity the respect for the double aspects, laid
down by our system of government, of on one hand open access tO public
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documents in general but also on the other a deep respect for the integrity of the
individual. This was not so much of a dilemma in olden times when free access to
public documents still shielded them from excessive curiosity of neighbours by the
sheer trouble of travelling to the non-centralized documents of individual
bureaucracies. Computerization of personal data and the possibility of linkage
between various registers has changed all that.

The situation has become particularly delicate in Sweden on account of at least
three social factors that are typical of our society:

(1) the near-sacrosanct principle that all kinds of documents shall be openly
available to the public,

(2) the multiplication of what must be considered as documents, data,
information occurring through the very rapid application of computer processing,
and

(3) the fact that every Swede is given a personal indentification number.

Thus it is made particularly easy to cross-reference computer registers and
through linkage obtain any amount of personal data.

The international literature has now told the story how we have sought to handle
the manifold problems, first and foremost by establishing a Data Inspection Board
with sweeping powers over Data Banks. The law provides penalties not only for
unauthorized operation of a data bank and for improper disclosure of information
gained through employment in a data-processing activity, but also for the offence
of “data trespass”, i. e. unauthorized access to computerized records. So here we
have got what is probably the first Data Ombudsman with responsibilities
encompassing a whole nation. From the point of view of the individual citizen it is
important, not only that his integrity be protected but that the law also gives him
the explicit right to obtain information as to what the registers tell about him, be
they kept by public administrations, or banks, or employers, etc. (But I hasten to
add that the law only went into effect on July 1st, so perhaps you should “wait and
see”.

Similar reforms are having a break-through in many more countries. You know
that better than I do. (Also that these trends are given close attention in various
international bodies, OECD, the Council of Europe, the International Commission
of Jurists, and United Nations itself.) A close watch is certainly needed to keep up
what should amount to a Code of Ethics for information processing. For those
working in the field this becomes a personal concern. It is interesting to find that
attempts are now being made to formalize such Codes of Professional Ethics also
for the engineering and computer sciences—such as exists for medicine since
Hippocrates day. If I reveal a certair. suspiciousness it is because 1 personally have
learned most about computer use in the military field to increase kill-effectiveness,
and the computer is, as we all know, very much a brain-child of the war industry.
This of course does not create any heredity of original sin for the whole field.

At another Congress, rather for engineers, such a draft code has recently been
proposed. It lays down in one article, the rule

Inform yourself about the possible consequences, direct and indirect, immediate
and remote of projects you are working on.

In Article 14. To the greatest extent possible, focus on work that you deem on
balance to be of positive value to humanity.

In Art. 15 Where abuses of the public interest are encountered in the course of
professional activities, speak out in whatever form is best calculated to lead to a
remedy, and in

Art. 16 Help inform the lay public about technological developments and of the
alternatives they make available.
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Any code for information processing must bear a double task in mind, both to
promote and to protect. We must look to a future where on one hand is exploited
to the utmost the blessings which your new miracle methods of information
processing promise, but where on the other hand the privacy of individuals can be
respected as sacred.

With these words, may I end by saying how happy it makes a layman to see such
a great number of experts ready to exchange experiences and views on what lies
right on—and even beyond—the frontier of the new science and technology of
processing information, making possible an explosive expansion of human
knowledge. We wish you success, certain that your success will serve us all.
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Plenary Session—Opening Address

O. NELANDER

Mr. Chairman, Ladies and Gentlemen, Dear Friends,

It is an honour and pleasure for me to welcome you to this Conference—and
specially to welcome those of you from other nations to Sweden and to Stockholm,
the capital of Sweden for over 700 years. Particularly at this time of the year
Sweden is a wonderful country to live in and I think that Sweden, as Stockholm
also has a lot to offer its visitors.

In area Sweden is the fourth largest country of Europe. Only France, Russia and
Spain are larger. The population however is only 8 millions and, particularly in the
North, Sweden is sparcely populated. This gives us large recreational areas but of
course it also creates difficulties, for instance in delivering health care. The distance
between Sweden’s southernmost city and the northernmost point—well above the
Arctic circle—is more than 1500 km. Stockholm has about the same latitude as the
southern tip of Greenland. The Gulf Stream however makes the climate relatively
mild. Outside Stockholm you will find a beautiful and refreshing archipelago and
inside Stockholm a lot of interest.

I greet you with a hearty welcome to Sweden and to Stockholm. It is an honour for
Swedish Health Care that Stockholm has been chosen for the First World
Conference on Medical Informatics, Medinfo 74. We are happy to see so many
participants in the Conference (about 900) coming from about 30 countries in
different parts of the world and representing many professions of health care
activities. In the exhibition hall we can see an impressive amount of advanced
systems and technical equipment, presented by 172 manufacturers and institutions,
of which one third are demonstrating medical systems. I think that this great
intr rest for MEDINFO 74 is an expression of the ract, that we need each other in
this field, and that cooperation and information exchange is felt to be necessary to
bring about good solutions. The field is difficult not only from the technical but
also from the ethical and other points of view.

With a few exceptions health care in Sweden is delivered by about 25 county
councils covering different areas of Sweden. The councils are elected by the people
in each area and each council has great freedom to decide and great responsibility,
within laws, governmental policies, and rules and advice from the National Board of
Health and Welfare. The county councils together founded 50 years ago the
Federation of county councils located in Stockholm. This is their central
organisation for cooperation and negotiations firstly with doctors, nurses and
workers unions, secondly with the government, and thirdly with the National Board
of Health and Welfare and so on.

The Federation of county councils and the Swedish government are the main
sponsors of Spri—the Swedish Planning and Rationalization Institute of the Health
and Social Services—working in a consulting position to the county councils.

Spri and the Federation of county councils play an essential role in the progress
of medical computing in Sweden—Spri through its systems-development for medical
care and administration, and the Federation through its central EDP-planning and
the technical development of computer services.
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The uniform organization of Swedish health care and the high medical and
technical standard offer, I think, favourable conditions for the development and
exploitation of computer systems. Considerable efforts have also been made, by
health care authorities, universities and computer manufacturers to develop
computer based information systems. Comprehensive experience has been achieved
and a great number of systems have been developed and implemented, particularly
in the fields of patient management and medical auxiliary services.

But we have also been aware of the difficulties in this development, difficulties
which are partly different from those in other fields. This is due primarily to the
special nature of medicine. The health information systems have to work with large
and highly variable information volumes, the care activities are only to a limited
extent possible to plan, and the medical decision-process is mainly outside the
comptence of the computer.

However, 1 think that computer techniques—properly used—can bring about an
increase in clinical and administrative efficiency and better facilities for manage-
ment and research.

Like medicine medical computing knows no geographical or national boundaries.
So it is natural that international cooperation is rapidly growing in this rather new
field. I am sure that this cooperation will mean a saving of time of the way towards
good solutions.

In fact I think that international cooperation in developing computer systems is
specially important in the field of medicine. Cooperation is needed in several
“dimensions”: between projects, between health care units (for instance within a
region), and last but not least between representatives from the different
professions involved: doctors, administrators, nurses, computer specialists and
others. Such a cooperation is necessary, I think, also to guarantee that the systems
will respond primarily to the wishes and the needs of patients, users and society.

I hope that this first MEDINFO—conference will meet its expectations: that is to
present the current status of computer applications in medicine and health care and
to provide guidelines for future development. MEDINFO—conferences then may
succeed and grow to an effective means to bring progressive cooperation over the
borders.

I wish this conference every success and declare MEDINFO 74 opened.
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Address by the Representative of the World Health Organisation

B. GRAB

Mr. Chairman, Ladies and Gentlemen,

It is a great honour and also a great pleasure for me to address, on behalf of the
World Health Organization, this distinguished assembly of worldwide experts in
medical computing.

In his last Annual Report to the World Health Assembly, the Director-General
emphasised the need for a reassessment of WHO’s role and activities. This has been
made possible by new improvements in communications science resulting from the
applications of computer technology. There was a need to develop programming
and evaluation techniques to establish a much closer relationship between the two
processes of priority-setting by governments, collectively at the World Health
Assembly and individually at the country level. Increased emphasis on WHO’s
coordination role at the country level can contribute substantially towards bringing
the two priority-setting processes together.

One of the mechanisms being developed to assist countries in identifying national
priorities is country health programming, by which the health problems of a
country are assessed systematically in their proper context, taking into account the
resources that are, or could be available, with the aim of pinpointing areas
susceptible to change. Country health programming is only the first stage. It is
intended to be followed by project formulation, which describes the measures to be
adopted and the detailed use of resources for their implementation in the priority
areas. ] lanagement techniques and evaluation proceuures are then applied in the
implementation of these decisions. This is the stage of project management.

The main programme areas identified by WHO include the strengthening of
health services, the development of health manpower, the prevention and control of
communicable and chronic diseases, the promotion of environmental health, and
health information and literature. The increasing role of the computer in all these
areas has long been recognized by WHO. The demand for efficiency and for optimal
allocation of the resources, the requirements of sound management, as well as the
complexity of the systems involved, all require the extended development of
computer technology in the field of biology, medicine and public health.

Computer applications in medicine and public health are already firmly
established in economically advanced countries. As a technological instrument of
great potential they can also help the less developed countries in their efforts to
promote improved health activities. The organization of public health systems and
the delivery of health services in different countries must therefore be considered:
There may be wide variation within and among such systems, and this has major
implications for the transplantation of computer systems developed elsewhere.

The need for computers thus depends on the stage of development of the health
care systems in different areas, regions and countries; different levels of
development being associated with different computer requirements and appli-
cations.

The need for improved coordination of WHO?s activities in this field is being felt
increasingly, and it is considered that the Organization should put itself in a

Medinfo 74



XXIV Opening Ceremony and Opening Session

position to give both policy guidance and technical advice to countries that request
it. The continued interest of WHO in the development of computer techniques is
reflected by the successive conferences, symposia, seminars and other meetings
arranged by the Organization.

For example, a conference on the Application of Automatic Data Processing
Systems in Health Administration was convened by the European Regional Office
in 1964 in Copenhagen. In 1966, the same Office organized a symposium in
Stockholm on the Use of Electronic Computers in Health Statistics and Medical
Research, in 1968 a seminar in London and Chichester on the Public Health Uses of
Electronic Computers, and in 1971 a symposium on the Development of Hospital
Computing Systems which was held in Toulouse. In 1970 an informal working
group was convened in Bratistava by the European Regional Office to discuss their
activities in the field of medical computing. Finally, in 1972 the same Office
organized a European Conference on Medical Computing in Luxembourg.

On the recommendation of the Fifth Meeting of its Regional Advisory
Committee on Health Statistics, the WHO Regional Office for the Americas created,
in 1968, a Regional Advisory Committee on Computers in Health. This Committee
held its first meeting in Buenos Aires in 1970 and its second meeting in Washington
in 1972.

The first Consultation on Medical Computing in Public Health organized by
WHO Headquarters was held in 1971. It was followed by a second Consultation in
1972 and a third one is planned for the end of this year.

A rapid glance at the programme of the present Conference shows that
practically the whole range of computer applications will be reviewed, going all the
way from problems of automation in medical linguistics to policies for introducing
computers into health services.

I am sure that the result of these discussions will substantially help in deciding on
the directions to be taken in the future, and in recommending the advantageous
uses of the new computer technology for the improvement of health delivery
systems throughout the world.

The International Federation for Information Processing which is sponsoring this
World Conference on Medical Informatics is already in official relations with the
World Health Organization. Good professional contacts have been established in the
past. And it is hoped that further fruitful collaboration will develop in the future
for the mutual benefit of both organizations. May I conclude by saying that the
World Health Organization expresses its warmest wishes for the full success of
MEDINFO 74.
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Welcoming Address to MEDINFO

HEINZ ZEMANEK, IFIP President

Mr. Chairman, Honoured Guests, Ladies and Gentlemen,

The combination of Medicine, one of the oldest professions in history, and
information processing, one of the youngest fields in science and technology, is one
of the noblest tasks in IFIP. 1 am, therefore, proud that the First World Conference
on Medical Informatics takes place during my term as IFIP President. We
considered this event so important that we did something we had rejected in the
past: we embodied this conference in the IFIP Congress 74 because—as I said this
morning in my welcome address to the Congress—we wanted to demonstrate our
successful cooperation with one of the most important professions of human life
and our estimation of the computer user. We all realise that there is still a big piece
of common work to be done,

Since IFIP has the honour and the pleasure of welcoming at this World
Conference so many medical doctors and hospital specialists, it seems useful to say
a few words on IFIP, the International Federation for Information Processing. In
your folder you will find a little IFIP present, a small brochure called 1FIP
Summary, giving you the formal information and a lot of data. I invite you to look
through it.

The main activity of IFIP is the IFIP Congress every three years. There is no need
to describe it—you are in the middle of one and you get your direct impression of
what it is and how it runs. The IFIP Congress proceedings store every three years a
picture of the science and art of information processing in overview and detail.

A second important part of IFIP’s work goes on in the Technical Committee
(TC’s) and Working Groups (WG’s). The TC’s are composed of representatives of
our national member societies (if they want to send somebody and if they can find
somebody to do this hard work—one representative for each country), while the
membership to the working group (decided by the TC) is individual and
independent of country and membership—a group of competent specialists. The
WG’s meet for the discussion of their subject, they produce working papers and
many have done very important development work. The TC’s coordinate this work
and, in particular, they organise Working Conferences on subjects which require
advance. There have already been more than a dozen Working Conferences and
their proceedings document IFIP contribution to the progress of information
processing,.

TC 4, the Technical Committee in Medical Information Processing, followed
precisely the model of an IFIP TC. The idea originated in France, and I am happy
that Professor Francois Grémy, the initiator and chairman from 1966 to 1973 is
your conference chairman. In Mr. Roukens, TC 4 chairman since 1974 he found
and active and competent successor.

I have personally always taken much interest in TC4 and | was at many of their
meetings. I have great respect for their achievements. 1 have seen with satisfaction
and pleasure how fast the difficulty was overcome to bring medical doctors,
hospital administrators and computer specialists to a common language and to a
mutual understanding in the field of information processing.
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This was, however, no surprise for me. I have been a “‘cybernetician” in some
period of my life, cooperating a lot with medical doctors and biologists. My
experience brings me to the conclusion that if medical doctors and biologists would
get another 24 hour per day, they would be able to develop any science or
technology they need without any physicist or engineer (which is proven, e. g., by
the medico-biological development of the feedback principle—the re-afference
principle— independent of electrical engineering).

Medical doctors would use computers without any support from information
processing specialists if our tool, the computer, was more perfect. [FIP is extremely
satisfied that TC 4 offers the necessary support, and IFIP will continue to help as
long as this is required, until our tool will be perfect enough that Medical
Information Processing will be a pure medical problem so that TC 4 can return to
an international medical federation—where it belongs. This comment was made to
my friends in TC 4 before. It does include the condition of a perfect enough
computer, so that it refers far into future—which should never be overlooked—and
it mainly expresses that IFIP does not want do dominate but to help).

The idea of MEDINFO is a creation of TC 4 and IFIP is very thankful to its
initiators and its organisers, in first line to Professor Grémy, the Conference
Chairman, to Mr. Wendel, the chairman of the organising subcommittee within the

~Organising Committee of Congress 74, and to the two editors, Professor Anderson
and. Dr. Forsythe—experienced by also having edited the first TC 4 Working
Conference Proceedings. The present volume impresses by its size and quality. This
might reflect in the price for it, but IFIP is proud of having helped to make this
book representative in the medical environment.

Let' me now give a short excerpt of a part of my welcoming address to the
Congress this morning. 1 said that the participant, although he has paid his
participation fee, still has several duties, and T mention four of them:

to select what he wants and is able to attend (easier at MEDINFO than at the

Congress because of few parallel sessions),

to integrate what you hear to your personal picture of Medical Informatics in

1974,

to meet people and,

to enjoy actively the conference;
and 1 also want to repeat what I said on the English language as our communication
tool, going across medicine, administration and information processing. Very
cordially, but energetically, I ask all speakers who enjoy the privilege to get through
at 'our congress with their mother language to control their speed and their
pronunciation, and to restrict themselves to the subject of their wonderful language
which they can expect to be grasped by us “developing English consumers™.

Mr. Chairman, Ladies and Gentlemen—IFIP is satisfied that its- name has been a
motivation for so many volunteers to share the design of this conference and 1 want
to thank all of them. A particular word of thanks, however, is due to the World
Health Organisation, who have given to TC 4 and to this conference not only the
valuable formal background—in addition they have given substantial active practical
support which is of infinité help to our work.

The Conference on Medical Informatics is at your disposition. Ladies and
Gentlemen—reward the preparation work by gaining information, insight, friends
and enjoyment.
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Opening Address

F. GREMY, Chairman of the conference, Chairman of the Programme Committee

MEDINFO 74 is the first World Conference on Medical Informatics sponsored by

International Federation for Information Processing (IFIP).

The IFIP body responsible for the organization of this World Conference is the
4th Technical Committee (T.C.4) of the Federation devoted to Information
Processing in Medicine, and chaired by J. Roukens from the Netherlands.

On setting up this Conference, the Programme Committe~ adopted the following
scientific policy: we thought that the impact of this Conference should be not only
scientific, but also, and mainly educational. Indeed, it is intended not only for
specialists but also for lay people, medical doctors, nurses and health administrators
who would like to have a broad view on the problems, hopes and difficulties raised
by the development of health computing.

This is the reason why we designed, as precisely as possible, the framework of the
Conference. We have chosen 19 themes from those we thought the most important
both for the present and for the future of the development of computing in the
health field. Our intention was to try and cover most aspects of medical computing
including human, psychological and political as well as scientific and technical.
These' themes were divided into 3 parallel series of sessions, each of these devoted
to one theme. For each session a chairman was carefully selected among the most
prominent members of the international scientific community, and given the
responsibility of the organization of his session (specifically the selection of the
papers, the order of presentation, the introduction, and the conclusion of the
session).

This policy of designing the whole Conference very strictly has had the following
consequences:

(1) the burden of the Conference lies on the shoulders of the session chairman.
Some of them have had a very difficult task to accomplish, and all have to be
thanked very warmly. They are the true makers of the Conference, and its
success will be theirs.

(2) the numbers of submitted papers to the different sessions were very unequal.
So the rate of selection was very different from one session to another. The
chairman of sessions 2.1, 2.2, 2,5 and 3.1 had to particularly severe in their
choice. Indeed it can be reasonably claimed that our policy is unfair to papers
which have been discarded, though they were of very good scientific quality,
just because they were submitted for an over-subscribed session. When adopting
our policy we knew this risk, and accepted it.

We thought also that is was necessary to enclose the whole Conference within
two plenary sessions. The inaugural plenary session is devoted to general
information on the present trends of computer sciences. Such information will be,
we hope, very useful to all doctors and health specialists who, even if interested in
health computing, are not always in a position to follow up very narrowly the
evolution of information processing sciences and techniques.

The final plenary session will tackle an essential problem: *“Is the use of
computers in medical practice an illusion or a reasonable hope?” Professor H.
Warner, and Professor C. Vallbona are among the best suited to give an answer to
this thrilling question.
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It is also my duty, and a very pleasant one indeed, to tell you how many people
have contributed to the success of this conference, and to thank them in the name
of the programme conference and of all the participants to the conference.

I must first thank IFIP and particularly past president Academician Dorodnicyn
from USSR and Heinz Zemanek from Austria, who is the current President of IFIP.

Let me thank the World Health Organization and the International Hospital
Federation for their assistance and interest, the Swedish government and
parliament, the authorities of the county of Stockholm, and the town of
Stockholm for their help and hospitality.

A special mention must be made of the contribution of the Swedish Planning and
Rationalization (SPRI) Institute of the health and social services.

Several private companies have sponsored and financially supported the
conference: the list can be found on page V. They deserve all our gratitude.

[ have already said how important was the contribution of the session chairmen
for the scientific quality of the conference.

The present proceedings have not been achieved without a great cooperative
effort. If one remenbers that more than 95 % of these proceedings have been issued
as preprints for the participants of the conference, one can understand how hard,
fast and well the editors, Professor John Anderson and Dr. Malcolm F orsythe have
worked to review the papers. For this task, the help of their secretaries Miss
Gordon, Mrs. Mary Graffin and Mrs. Bird was invaluable. Mr. Rasmussen was in
charge of the contact with the printing company (Almqvist and Wiksell) and the
publishers (North-Holland): this collaboration was perfect.

One must specially quote the work done by Dr. S. Bengtsson: with his colleagues
of the Department of Microbiology of Uppsala, he accepted to redraw nearly 100
pictures, correcting a mistake of the call for papers which omitted to require
explicitly from the authors the originals of their pictures. This wonderful effort
deserves our admiration.

It would not be complete if I forgot the work done by the Organising Committee,
and especially by S. Wendel, W. Schneider, H. Peterson, and Svetlana Broman.

I am also specially grateful to Miss Mary Ann Grant, who was to myself and to
the Programme Committee an excellent secretary, discrete, efficient and charming.

This litany may appear boring—and I apologise for that—but all this enterprise
has been a manifestation of efficient international fraternity. It was my duty to
bring the attention of the readers of these proceedings to that.
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Opening Lecture

A. GRONWALL, Uppsala, Sweden

Medical Computing as a Component of Health Care Delivery Systems

Mr. Chairman, Ladies and Gentlemen,

I feel indeed greatly honoured by the invitation to give the opening lecture at this
first world conference on medical informatics. 1 am no specialist either on
information systems, on information processing or on computer techniques. I only
represent the consumer side, and I do not even master the scientific jargon which is
spoken by information and computer specialists. It is however my hope that,
despite all this, I shall make myself understood.

To begin with, I would say that this conference comes at the very right time. 1
feel that, since we have by now collected so much knowledge and experience, made
so much progress and so many mistakes, evoked so much enthusiasm and caused so
many disappointments, it is at this point important for us to make a survey of the
present situation, to determine our position, and to establish the objectives for the
future. This will be difficult with regard to the great number of specialists involved.
There are specialists in information systems, in informatics and in computer
techniques; there are doctors representing the most varying scientific branches, and
there are public health and hospital administrators and decision-making politicians.
It will be necessary that a clear picture is presented to all these groups. They will
need to know:

(1) what has hitherto come out of medical computing that clearly justifies its
application with regard to function, effectiveness and economy?

(2) under which prerequisites is it possible and advisable to introduce medical
computing?

(3) which parts of present activities are development and research projects and
therefore not as yet ready for general use?

(4) which guidelines shall be followed for development and research work?

I was pleasad to observe that all these points coincide with the intentions of this
conference as pronounced in the official inviation as follows: “Medinfo 74 will
cover the broad field of information processing in medicine and public health. The
objective is to critically review and discuss the current status and provide guidelines
for the future”. It will perhaps be of interest for this audience to learn that exactly
the same trains of thoughts have been discussed within the International Hospital
Federation (IHF) which, at its congress in Montreal in 1973, decided to set up a
study group of prominent specialists who are to give a report on these problems at
the international hospital congress in Zagreb in 1975. The same needs have thus
been found urgent simultaneously within the IFIP and the IHF.

In this context I would also like to convey the very best wishes from the IHF for
successful and interesting work during this conference. '

At the starting moment of a conference on information technology for world
health there may be reason to put the question how the introduction of electronic
data processing has been received and experienced within the health and medical
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care section. I have already partly answered that question when talking about
progress and mistakes, enthusiasm and disappointments. By and large, it could
probably be said that the information needs have not been sufficiently studied and
that, consequently, the information systems have not been sufficiently defined. It
could also be said that there was a lack of a well-defined conceptual basis. In that
situation the medical care field was not well enough prepared to enter the data age.
It was taken by surprise. Some of the negative effects were difficulties in judging
rightly the possibilities and limitations of the new technique, which was therefore
in many places introduced insecurely and unsystematically. It sometimes happened
that the computer technique too much steered the development of information
systems instead of being a tool for processing ready-developed systems.

Within the medical care field we can distinguish two groups of data and
information systems, that is, an administrative and a medical sector. For certain
parts of the administrative sector the introduction of electronic data processing has
been fairly free from complications. This is particularly true of well-defined data
such as salaries, etc., whereas patient management data have caused considerably
more problems. It is, however, within the medical sector that we have met with the
greatest difficulties. This difference is rather natural, since the administrative sector
has in many respects had fairly well defined systems and routines. One has also
almost exactly known what pieces of information that should be extracted, but it
created many difficulties and caused too high costs to do this with manual
methods. It then became rational to take to computer techniques. The initial
position of the medical sector was wholly different. We had there no solid basis for
the development since we lacked logically constructed systems. But we work with
lots of medical data which have not, as yet, been sufficently analyzed with respect
to:

(1) the true value of information at the patient’s contact with the health care
system;

(2) the value of such data as future anamnestic information;

(3) the value of data as steering information within the system.

With this background, it was unfortunate that we had not sufficiently
distinguished between systems development and informatics and that we started at
the wrong end by introducing electronic data processing t00 early and before the
systems had been properly defined. An uphappy confrontation, as related to time
and development, between medicine and electronic data processing has in certain
instances influenced patient care and its information systems, as the interest was
focussed too much on the possibilities of the computer technique. This is not the
right strategy to tackle the problem.

Another extreme has been to introduce electronic data processing for the
information material of medical records. Most of us still think too much of the
medical record as a file full of data that should be kept in order. Essential
improvements have been introduced, but the medical records still vary both as
regards the degree of systematization and the structuring. At first it may seem
important to have such data transmitted to a big computer. But this is not the case.
The road via such a material is not passable. The essential thing is to find out the
logical connections and thereafter to create a logical structure.

I imagine that by now it will have appeared that I do not see future difficulties in
the data processing as such but more in the development of functional and rational
information systems. No one can question the needs within health and medical care
for information; straight information lines, and adequate data processing. It is,
however, difficult to indicate exactly which roads we shall follow 1n order to obtain
the right answers. We will obviously have to study the whole patient care system
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with respect to the application of modern electronic data processing but without

letting ourselves get intoxicated by its great possibilities. The systems must not be

more comprehensive, more circumstantial, or more sophisticated and expensive

than they need to be. I can see four main roads to reach this goal and that is by:
basic research in medical informatics,

experimental application,

evaluation of experiments,

education.

When there have been possibilites to start from completed systems—I here mainly
think of the adminstrative sector—it has been simple to estimate the costs for
introducing electronic data processing and to earmark a certain proportion of the
budget for the purpose. This has equally been done in a few, though narrow,
medical sectors such as the laboratory services. We have here simple data and flows
of information with which we have been able to make acceptable cost-benefit
estimations. With such results in hand it has been possible to obtain grants both for
basic research and for experimental work. Considerable amounts of money have
also been invested for such purposes and the practical results must be considered as
relatively good. This is however only a very small part of the whole medical sector.

Within the greater and most important part of the medical sector it has not been
possible to make similar analyses and estimations as regards future development. As
we all know, much money has nevertheless been invested in this field and it is here
that we have met with the greatest difficulties and disappointments. I believe,
however, that even those who maintain that we have wasted money and that it has
cost too much on reconsideration must accept the comprehensiveness and
complexity of health and medical care and also its very heavy costs. For countries
like the United States, Canada, Great Britain and Sweden it is a question of costs
amounting to 5—8 % of the gross national product. If we look at the problem in
that perspective, we cannot deny that, so far, relatively unimportant sums have
been spent on that which is basic in this context, namely the development of the
medical information systems.

I would maintain that sufficient research has not been done in this field, and
there is too much evidence to show that the research part has been incompletely
dealt with or sometimes even totally neglected. There is definitely a need for more
intensive research in order to make clear both the need for information and the
relative value of varying kinds of information. This may seem to be an unre.| pnable
project, as it would have to include health and medical care at all organis™ ‘onal
levels and ‘within all specialities. Quite obviously, this is comprehensive but, on the
other hand, it could be easily divided into minor objects. Much also depends on the
amount of data which are to be used for the computerized systems.

If we agree on this, it will be important that no one promises and that no one
expects too quickly practical results in the form of rationalization gains and lower
costs. Also in this domain one has to accept a basic and cost-consuming research
period which does not yield instant practical results. It thus becomes more and
more clear that research on information systems for health and medical care stands
out as an important part of the extensive research field which is epitomized in the
concept “medical care research”.

It would be wrong of me to try here to indicate guidelines for such research.
That is the task of this conference. But I do believe that the work will be successful,
if a critical attitude is maintained when medical information systems are to defined
and if more attention is paid to that which is necessary and justifiable than to that
which could be carried out thanks to the great technical possibilites. We must
produce a method that shows which of the data collected for in- as well as
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outpatients that should go into the system, because they are needed at the time or
will be so in future. You will have to put such drastic questions as how far it is
worth going in details and perfection when defining the systems. | imagine that one
can also shed light on these questions by studying the inconveniences appearing
when patients come to newly opened hospitals and health centres which do not
have any previous data about the patients, or when patients are admitted as
emergency cases to a hospital where they have never been before. How important is
it for the treatment of middle-aged patients’ fractures or for the indication of a
cholecystectomy to have quick access to information on illnesses during childhood?
And how important is it within long-term care to have information about previous
fractures and cholecystectomies? I believe that questions of this kind may help us
to find out what logical information is needed and this should be structured, i. e.,
how the systems should be defined.

It is now about 15 years since the pioneers in the medical information field told
us how very backward our old information systems and our data processing were.
Since then the development has been uneven and in certain important sub-sections
rather sluggish. But it is essential that we learn from our experiences. Some projects
have been very comprehensive and have more or less aimed at complete systems,
whereas others have been more modest in that respect. There is no doubt that the
more extensive the efforts, the greater the difficulties. It is definitely easier to
attack smaller sections, but you will then instead have to make sure that your
section is so designed that it can later be incorporated in a larger system. This train
of thoughts agrees with the module strategy for health and medical care
information systems for which Werner Schneider has been the spokesman. As an

illustration of such sub-sections, or modules, within which successful work has been
carried out can be mentioned:

laboratory services,

chemistry,

bacteriology

raiophysics,

physiology,

rehabilitation,

raditherapy,

paitent follow-ups,

routine health controls.

The evaluation of the systems or the sub-systems ought to be carried out both at
the international and the national level. There exist no great fundamental
differences between the various countries as regards health and medical care, but
there are great many differences in details. A national evaluation that I am specially
familiar with is that carried out in Sweden and which was started by Spri (the
Institute for the Planning and Rationalization of Health and Social Welfare Services
in Sweden) in 1969. An inventory and evaluation of current projects and their
results were published in 1971. It could be said that Spri has hereby given to
Swedish health and medical care a consumer information that includes both
economic analyses and qualitative evaluations. The latter kind of information was
made available on even such complex instruments as data base management
soft-ware.

A question that is both important and difficult concerns education. When it
comes to introducing computer technique within health and medical care, we know
from experience that we may meet with many difficulties that will cause crises
within the organisation. These are mainly psychological factors connected with the
level of training or lack of training and data experience among the staff concerned.
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If the staff does not possess the data maturity that is required, successiui
cannot be expected. The fact is also that the whole group of users along ti
line, that is, doctors, nurses, etc., have not had any training in this field dum
ordinary professional education. The very few who got some training usual
attended those courses that are more oriented towards coding, machine ops
etc., but not to that which is really important in this context, namely definit
information, information systems, information processing, and storage and r
of information. An improvement must indeed be achieved in this respec
knowledge is not only necessary for introducing the systems but also a prer
for continued development.

To conclude, I would like to return to this conference and its programme
good omen for the future that so many specialists of varying categories and
high standard have been engaged for its meetings. This warrants that the
problems of medical information will be discussed on a higher profession|
than perhaps ever before. We are all glad that so many doctors nowadays sp|
in information processing and its medical applications within patient care a
so many of them take part in this congress. They will be quite indispensablk
joint efforts for the welfare of patient care as they will no doubt work in th
of one of the Swedish pioneers in this field, Gunnar Wallenius, who used to s
the aim was not to computerize the hospital but to hospitalize the computer
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