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Early Expectations

Japan

In the late 1960s, when mainframe
computers were introduced in
universities, there were only few
physicians who foresaw the future
possibilities of computers for medical
research and patient care. When we
try to categorize these “visionary”
physicians, we could discern three
groups of them, namely, (1) those who
believed in the contributions of
computer processing of biosignals, (2)
those who thought that in the future
computers could replace the
physician’s decision making, and (3)
those who wanted to use computers
for daily hospital operations. Most of
the early developments were
experimental, since it was not possible
toinstall mainframes in the real clinical
setting. However, a scientist who
successfully applied discriminant
analysis to the differential diagnosis of
liverdiseases implied that in the future
acomputer could become superior to
physicians.

By the year 1980, when MEDINFO
80 was held in Tokyo, the three groups
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had grownin size as well as innumber.
At the conference they were exposed
to the results of similar developments
elsewhere in the world and were
encouraged to apply the results of their
experimental studies to real clinical
settings. A scientific group was formed
in 1980, which in 1984 became the
Japan Association of Medical
Informatics.

In the area of hospital information
systems (HISs), coinciding with the
same period, hospitals’ financial
investments were made to improve the
time-consuming insurance claims in
Japan, using information technology.
According to the Japanese insurance
scheme, patients must pay the fee of
their visit to the hospital on-site. This
rule contributed muchtothe introduction
of information technology in hospitals
and the development of sophisticated
HISs. By the year 1990, almost 100%
of the hospitals in Japan had installed
some kind of information system for
the processing of insurance claims.
But at this stage, medical personnel
had not yet participated in the use of a
HIS and were still writing their
laboratory orders ordrug prescriptions
on a slip of paper.

A successful order-entry type of
HIS was installed in the early 1990s.
At first, physicians were reluctant to
use computer terminals but currently
almost all university hospitals have a
HIS. Approximately 10% of the hospi-
tals in Japan now have an order-entry
systeminstalled.

In the area of biosignal and image
analysis, the processing of ECGs, EEGs,
andradiological images were the subject
of interest. The results of developments
in these areas were integrated in
automated health check-up systems.
Such health check-up systems were
well appreciated in the early days but
are now gradually being absorbed by
hospitals.

In the field of medical decision
analysis, patient data were collected
from different specialties such as
neurology, cardiology, gastroenter-
ology, etc. and were analyzed using
various methods, such as statistical
methods, artificial intelligence-based
techniques, neural networks, etc. The
results were well acceptedif applied to
the original patient data on the basis of
which the decision-support systems
were developed, but applications in the
real clinical setting were almost absent.
This is mainly due to the fact that the
clinical situation deviated from an
experimental setting.

In the beginning of the 1990s, a
fourth group of potential users emerged,
interested in the application of
electronic image transmission, to
support medical care in remote areas.
By thattime, the progress of electronic
data transmission technology had
enabled such endeavors. This was the
beginning of telemedicine in Japan. In
the early days, stillimages were mainly
transmitted fromremote islands to main
hospitals.
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Asian Countries

Other Asian countries, Australia,
New Zealand and Singapore seemed
to have been confronted with almost
the same situation as that of Japan. In
the People’s Republic of China, the
Chinese Medical Informatics
Association (CMIA) was founded in
1983 by Dr. Z. Ouyang. CMIA be-
came the focal point for the medical
informatics development in China. In
Korea, the Korean Medical
Informatics Society was formed by
Prof. C.S. Koh in 1989, which also
much stimulated the activities of
medical informatics. The Hong Kong
Society of Medical Informatics,
founded by Dr.Tan was another center
of medical informatics activities in Asia.

In 1989, MEDINFO 89 was held in
both Beijing and Singapore. The
interestin informationtechnologies in
the Asian countries were further stimu-
lated by this world conference.
MEDINFO 89 showed that informa-
tion technology is applicable in health
care, not only in developed countries
but also indeveloping countries. Many
results of ongoing developments were
presented at this conference.

Current Situation or
Outcome

Japan

Another 10 years have passed since
MEDINFO 89 and we are now
standing at the threshold of the new
century. Have the expectations that
we had in mind in the early days been
realized? Generally speaking, the
computerenvironment surrounding us
has changed dramatically, but the
essence of health care may not have
been influenced by information tech-
nology to the degree that was ex-
pected.

In hospitals, physicians and nurses
are using computers for their daily
hospital operations. The computer
processes the data and the results are

shown on screens in a tabulated or
graphical format. But the care givento
the patients may be identical to the
care given in the 1970s. Physicians do
not routinely use computers when
making critical decisions in patient care,
perhaps because the terminal located
in the ward is not connected to any
knowledgebase, forinstance available
on the Internet. Physicians may still
have to walk to aterminal in the library,
which is connected to MEDLINE, but
they are usually too busy to do so.
Sophisticated decision-support
systems were developed, but most of
them could not be applied to practical
problems. Standards for medical
knowledge representation arestillunder
development and a knowledge base
developedinone institute cannoteasily
be used in other institutes. For in-
stance, the expert group ESTRI (Elec-
tronic Standard for Transfer of Regu-
latory Information) operates in the
framework of the International Con-
ference on Harmonization of Techni-
cal Requirements for Registration of
Pharmaceuticals for Human Use, usu-
ally abbreviated as ICH. ESTRI has
attempted for the past 5 years to set up
a standard to electronically transfer
the information on adverse drugevents
on an international level. However,
because of the lack of a generally
accepted standard method, ESTRI
encountered many difficulties toreach
consensus among international com-
munities. This attempt is an example of
the difficulty to solve a real world
problem, even if sophisticated infor-
mation technology is available.
General practitioners (GPs) who
refer patients to a hospital still write a
referral letter to a specialistin ahospital
and receive in return a hand-written
report from the GP, although both phy-
sicians use a computer for their daily
operations, and the hospital database
contains all patient data in its HIS.
Again, this is because patient record
data are not yet standardized and are,
hence, not compatible with each other.

1

In contrast to information contained in
knowledge bases, for patient records
there are now methods to standardize
the patient record data format. How.-
ever, the clinical specialties are so
diversified that it is thought to be tog
time-consuming to develop a consen-
sus among the different medical com-
munities.

The lack of common standards to
describe clinical data also presents a
problem to collect clinical research
data from multiple medical institutions,
Evidence-based medicine is only
possible whenreliable clinical databases
are available. Medical informatics, at
least in Japan, is not yet sufficiently
contributing tothe development of such
databases.

Supporting patient care by imagg
transmission is now attracting the
interest of the medical community as
well as the public. It was expected that
by electronic transmission the medical
care in remote areas would be
dramatically improved. Many projectg
confirmed this expectation. However,
the survey I made on this subject in
1996 showed that two third of the
projects had been terminated or were
being terminated at the time of the
survey. The main reasons for
termination were the lack of funding
and of personnel. Because the projects
were usually funded by research grants
ortime-limited budgets, discontinuatiog
of the funding implied the end of the
project. Some projects used very
sophisticated technologies such as high-
resolution transmission and display of
images, which was of interest during
the experiment, but too costly to be
implemented in real clinical settings.
The projects that survived used rather
simple and cheap technologies, but
even in these projects, the personne]
engaged were more or less particip-
ating as volunteers. Institutionalized
telemedicine projects were very rare.

Image transmission technologies
were also of interest at universities t0
offer students outside the campus
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distance learning. In 1996, the M’mistry
of Education started a project 'for
University Hospitals, callec_i Medical
[oformation Systems via Com-
munication Satellite, abbreviated as
CS. The resulting system was the
first digital high-definition television
communication system with data
encryption. Eight national university
pospitals participated in this project
and are periodically exchanging
Jectures. A similar system, using an
ordinary NTSC television system and
und communication lines, isnow in
operation at the National Cancer
Center in Tokyo and other provincial
cancer centers.

In 1997, the IMIA Working Group4
conference on security was held in
Osaka, hosted by the Japanese
Association for Medical Informatics.
This stimulated the interest in security
in medical data transmission in Japan
since, by the increase of data
transmission on the Internet, data
protection issues had become a
common concern of the peopleengaged
inthe development and use of medical
information systems. The recom-
mendations were well appreciated in
the Japanese medical community.

In spite of the interest in data
security, we still do not have any
standard solutionin Japan. Encryption,
electronic signatures, private and public
keys, firewalls, etc. are discussed daily.
It may be possible to implement as
many security protocols as possible,
butno one knows whetherthe operation
of the systems can be maintained after
the implementation, since we have
simply not accumulated sufficient
experience in using such technologies
In a real setting. I will give just one
€xample. A general practitioner who
referred a patient to a hospital may
Want to access the actual patient data
Inthe HIS database, using a computer
terminal located in his office, connected
tothe HIS by telephone. What, then, is
“0€ security method to be used, which
18 acceptable in terms of cost and

operability? Do we have an answer for
this question?

Asian Countries

We have said that information
technology contributes not only to
developed countries but also to
developing countries. Nowadays,
wherever one goes in Asia, very
sophisticated information systems can
be found in several major medical
institutions. In this sense, information
technology isnow available all overthe
world and in this respect Asian
countries donotdiffer. However, when
visiting a remote clinic, one may be
confronted with a situation that
information, indispensable for daily
care, is lacking. In some countries in
Asia, the difference in available
information between cities and remote
areas is considerable. The contribution
of informationtechnology todeveloping
countries should notincrease the above
disparity but decrease it. I hope that in
the future there will be suitable
information technology for all areas,
remote ornot. Unfortunately, at present
it is not yet fully developed. Satellite
communication may be a good
candidate for making information
available, since it may be far cheaper
than ground transmission cables to
remote areas. Also, very simple pocket
electronic devices may be developed
for the substitution of paper books. I
hope that our interest in this direction
willincrease.

Promises for the Future

Medical Informatics as a Basis for
Medical Science

Medical informatics is a science
that is able to provide a basis for the
science of medicine. “Basis for the
science of medicine” may include
several components, for instance, to
offer physicians a standard method to
describe medical concepts, knowledge
and clinical data, a standard method to

process medical data so that clinicians
can make rational decisions at the
proper time, or a standard method for
transferring data to the required
location at the proper time. The results
of medical informatics, in this respect,
must be applied ultimately to the real
clinical setting. The users of the results
of R&D in medical informatics, are
physicians, nurses, technicians and
many others. The wording “standard
method” does not necessarily mean
the most advanced and sophisticated
methodology. It should be a method
that is applicable in real settings in
terms of availability, cost and easy
operability. In some fields, we must
develop such amethodology ourselves.
But in other fields, a standard method
may often already exist but, because
of lack of consensus to adopt it or
because of ignorance of its value, the
method is not used to its full extent. In
such situations, the role of medical
informaticians may be tolead the users
in the field to a consensus to adopt the
method.

If we consider the role of medical
informatics in the way mentioned
above, there isahuge open field where
medical informatics can contribute in
the future. To play such arole, however,
medical informaticians must be able to
communicate with people in other
medical specialties through the
methodology we already have, and if
we do not yet have an appropriate
method we should work hard
developing it, even if such a method is
not so interesting from the viewpoint of
advanced information science. The
value of medical informatics is not
necessarily in the advancement but
also in the applicability to the real
world. For instance, developing con-
sensus for the structure and the terms
of patient records may be tremen-
dously cumbersome, butonly the people
in medical informatics can give direc-
tions in this field. Development of a
large-scale multi-institutional database
of clinical datato find “evidence” fora
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certain clinical problem is another ex-
ample of time consuming but important
work. More examples can be given.

I am pleased to say that the contri-
bution of medical informatics to health
care is gradually increasing. Consen-
sus is being developed in the field of
electronic patientrecords, telemedicine,
knowledge representation, and data
protection. At present, the consensus
is still piecemeal, but will be integrated
after repeated attempts. A promising
project is an image reference center
development project at the National
Cancer Center in Tokyo and the Na-
tional Cardiovascular Disease Center
in Osaka, which is a part of a G7 health
care application project. The purpose
of this project is to accumulate valuable
medical images such as X-ray pictures
or histological images fromall overthe
world and provide them to appropriate
institutions in the world, using Internet.
The consensus about the format of the
images etc. is being developed and,
hopefully, it will contribute to global
health care.

Patient Participation
Anotherimportant aspect of medical
informatics in the future is the
contribution of patients themselves.
Althoughapatientis apartner in medical
care, the information systems
developed in the past are mainly
intended to be used by care providers.
In Japan, some hospitals are now
planning to install a HIS that has
terminals at the bedside for the patient’s
own use. Patients have two types of
needs with respect to required
information. First, they need informa-
tion, for instance, on the care they
receive, such as the scheduling of clini-
cal tests, information on their stay in
the hospital, or on entertainment, such
as TV programs. Second, they want to
communicate with various groups of
people such as nurses, their family at
home, or colleagues at the office. The
terminal at the bedside will meet all the
aboveinformationneeds. Telemedicine

for home care is another example of
patient participation. Patients commu-
nicate with their physician from their
hometoreceive instructions. Also gen-
eral practitioners and community nurse
stations plan to install such a system
for daily use. During the time in be-
tween their visits to the patient at
home, physicians and nurses can still
communicate with the patients when
necessary.

Regarding continuing education,
satellite communication will be merged
with ground communication lines, to
offer medical practitioners lectures
given by universities or during
conferences. MINCS, mentioned
above, is also being expanded to non-
university clinics.

Asian Countries

As stated in the beginning, it is
beyond my ability to review all the
medical informatics projects in Asian
countries, but a very good view of
Asian projects was given during
MEDINFO 98 in Seoul, which was
well attended by Asian researchers in
medical informatics. In reviewing the
Proceedings, I was pleased to see
many interesting as well as practical
projects being conducted inmany Asian
countries.

In Asia, there are currently seven
medical informatics societies that
together form APAMI (Asian-Pacific
Medical Informatics) under the
leadership of Dr. K.C. Lun, organizing
conferences in the same pace as
MEDINFO. The number of members
in each society has also grown to
hundreds or even thousands of mem-
bers in some countries. This growing
number seems to go in parallel to the
growing activities in all countries.

Even in non-IMIA member
countries, medical informaticsis getting
its essential position in health care. I
am personally involved in the project of
Cho-Ray Hospital atHo ChiMing City
in Vietnam, in which a small-scale
system, but containing a local area

network, is being implemented in th,
hospital. Local people developed thy
system with local equipment and thiy
system will certainly prove to be
valuable and will contribute to the
hospital as well as the surrounding
community.

medical informatics in Asia, there
still a long way to go, but the future i
certainly very promising.

Insummary, reviewing the futureg
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