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1. Introduction

In the past quarter century, there
were significant expansions in infor-
mation and communication technol-
ogy (ICT or IT) and dramatic changes
in the attitude of the healthcare com-
munity to the use of IT. Recent intro-
duction of IT into healthcare institu-
tions is also related to the so-called “e-
government program” in Japan. The
government is planning to establish a
new nation-wide infrastructure, includ-
ing legal frameworks and information
infrastructure, for every citizen to ben-
efit from the use of IT. Introduction of
IT into healthcare sectors is one of the
fundamental action plans of the gov-
ernment, and [T is now recognized as
a promising method to establish
healthcare services for patients, to
improve patient safety, and to promote
quality healthcare.

The need for education in Health
and Medical Informatics (HMI) has
been well recognized and various forms
of educational opportunities are cur-
rently being provided . Full-fledged
use of IT in healthcare institutions
raised an issue of the lack of qualified
“heath informatics professionals” or
“health information specialists” inreal
healthcare settings. The need for fos-
tering health informatics professionals
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or specialists was well recognized and
the Japanese Association of Medical
Informatics (JAMI) launched a Health-
care Information Technologists Pro-
gram in 2003.

In the following, we will first over-
view HMI education in Japan, in par-
ticular, HMI education as part of edu-
cation programs of healthcare profes-
sionals and dedicated HMI education
programs. We will then introduce the
health information technologist pro-
gram offered by JAMI. Lastly, we
discuss the recent trends in growing
HMI education at the graduate level.

2. HMI Education around the
World

Education in Health and Medical
Informatics (HMI) has been discussed
from various points of view around the
world. A very fundamental issue when
discussing HMI education is “What is
Medical Informatics,” and there has
been enthusiastic discussion, for ex-
ample [ 1-4]. Curriculum development
1s a core issue, and there is HMI
education designed particularly for
healthcare professionals [5-8] and for
graduate students [9-11].

Since a variety of educational sys-
tems and educational needs exist, the

curricula of HMI differs significantly
from occasion to occasion. Interna-
tional Medical Informatics Associa-
tion (IMIA) Working Group 1 (WG1)
has discussed the issue intensively,
and in 2001, IMIA WGI agreed on
recommendations in Health and Medi-
cal Informatics (HMI) education re-
garding educational needs for health
care professionals to acquire knowl-
edge and skills in information process-
ing and information and communica-
tion technology [12]. It is not possible
today to refer to standard curricula,
but it is identified that a clear trend in
curriculum design is the coming to-
gether of competency requirements in
information processing, information
systems and technologies and compe-
tency requirements in information
management, i.e. how to effectively
use IT to support appropriate deci-
sion-making and evidence based prac-
tice [12].

Regarding terminology, “Health
Informatics” or “Healthcare Infor-
matics” as well as “Medical Infor-
matics” is used in the community. The
2001 IMIA recommendations adopted
“Health and Medical Informatics
(HMI),” and we will follow the guide-
line and use the term “Health and
Medical Informatics (HMI)” through-
out this article.
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3. HMI Education in Japan -
Background

3.1 Japan Medical Informatics
Association

It hasbeen morethan 25 yearssince
the academic society for Medical
Informatics was established in Japan.
Historically, thefirst academic society
for Medical Informatics was orga
nized in 1980, when Medinfo 80 (the
34 World Congress on Medical
Informatics) was held in Tokyo. The
society was taken over by the Japan
Medical Informatics Association
(JAMI)whichwasestablishedin 1983,
and JAMI has been the official aca-
demic society dedicated to Medical
Informaticsin Japan sincethen. There
are about 3,000 members as of Nov.
2004. The President of JAMI is Pro-
fessor Hiroshi Tanakaof TokyoMedi-
cal and Dental University. There are
two vice Presidents, Professor
Kazunobu Yamauchi of the Nagoya
University Graduate School of Medi-
cine and Professor Michio Kimura of
the Hamamatsu University School of
Medicine.

JAMI holds annual academic con-
ferences, usually in November, which

has about 2,000 entries. JAMI also
holds an annual spring symposium
where there are about 300 partici-
pants. Proceedings are published for
accepted papers for annua confer-
encesinthefall. For thespring sympo-
sium, papers submitted to the sympo-
siumarereviewed, andwhen accepted,
they are presented at the symposium
aswell as published in the Japan Jour-
nal of Medical Informatics.

3.2 Education System in Japan
Figure 1 shows the Education sys-
temin Japan (detailsarefound at http:
/[lwww.mext.go.jp/english/org/
f_formal_22.htm). By law, nineyears
of education, consisting of six yearsat
elementary school and three years at
junior high school, are compulsory.
After the compulsory education pe-
riod, the majority of students go to
three-year senior high school (upper
secondary education level). After se-
nior highschool, studentsmay proceed
to four-year universities or colleges,
two to three year junior colleges, or
technical (or vocational) schools. In
2003, the percentage of students who
progressed to full-time high schools
was94.3% and 97.3%whenincluding

correspondencecourses. Thepercent-
age of students who advanced to uni-
versitiesor junior collegesin2003was
49.0%, of which 48.3% were girls.
Theterm of study for universitiesis
generally four years, butitissix years
for medicine, dentistry and veterinary
medicine. Educationfor theother health
professionals is offered at four-year
universitiesor collegesaswell asthree-
year technical (or vocational) schools.
A university may establish agradu-
ate school, offering master degree
courses and doctoral degree courses.
The number of graduate schools is
steadily increasing. The percentage of
the universitieswith master programs
was about 51% in 1975, and 76% in
2003. Of all theuniversity students, the
percentage of graduate students was
2.8%in 1975 and 8.3% in 2003 (from
“Report on school basic survey 2003”
by the Ministry of Education, Culture,
Sports, Science and Technology).
Goingthroughthree-year highschool
and then four-year universitiesor col-
legesisthe most common pathway for
studentsto proceedtograduateschools,
but the education system is becoming
more and more flexible, and there are
a number of ways to achieve master

siX years three years three years four years two years three years
A A A A
- ™ A N !
Ui ilEs Gradugte courses |
/ Colleges ' ]
_ _ Medical, Dental, Veterinary | Graduate |
Elementary schools Junior Senior Schools courses !
High schools | High schools ; .
Junior Colleg i advancedl COUISEs .
/ Vocational i i !
RS i advanced courses =i
Colleges of ‘ ' advanced courses ol
Technology i i !
6 12 15 18 20 22 2I4 27 A

Fig. 1. Outlineof Education Systemin Japan (Detailsmay befound at http://www.mext.go.jp/english/org/f_formal_22.htm, Ministry of Education,

Culture, Sports, Science and Technology).
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and doctoral degrees no matter which
course they choose after the compul-
sory education period.

4. Health and Medical
I nfor matics Educational
Opportunitiesin Japan

There are different types of health
and medical informatics (HMI) edu-
cational needs, and correspondingly,
therearevarioustypesof HMI Educa-
tional opportunities. Typical opportuni-
ties are shown in Figure 2. We will
describe representative examples in
thefollowing. Another topicrelated to
HMI education isthe “Healthcare In-
formation Technol ogi st examination”
program establishedby JAM1in2003,
which will also be covered.

4.1 HMI Education for
Healthcare Professionals
Presently, all professionals in
healthcare, including physicians,
nurses, pharmacists, health record
administrators, and so on, are con-
fronted with the use of IT in health-
care settings, and it is mandatory for
al heathcare professionals to have
knowledge and skillsfor efficient and
responsibleuse of I'T and information
processing methodology. Itisamini-
mum requirement for all the students
enrolled in programs for healthcare
professionalstobeprovidedwithHMI
education at the IT user level. HMI
education at thislevel isgiven as part
of educational programsof health pro-
fessionals, and is indicated as A in
Figure 2. Here, by “program”, we
mean an organized, structured set of
courses aimed at preparing partici-
pants for specific career paths and
culminating in a degree, diploma or
certificate asdefined in [12].
Sakurai, et al. carried out a survey
in 2001 regarding HMI education as
part of dedicated programsat medical
schools [13]. Inquiry was sent to 80
medical schools, and curriculaand syl-
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Fig. 2. Typical pathsfor learning HMI at higher education.

labuswere collected from 73 medical
schools (92%). From the collected
curriculaand syllabus, 538 classes or
courseswereextracted and wereclas-
sified into (A) medical informatics or
closely related subjects (mandatory);
(B) statistics, medical electronicsand
engineering or closely related sub-
jects; (C) information processing or
computersthat arenot associ ated with
medicine; (D) information processing
or science provided as part of other
courses or lectures; and (E) informa-
tion processing or information science
as part of general education. 32 uni-
versities (44%) provided courses or
classes of category (A) and there
were 45 courses or classes. There
was, however, awide range of varia-
tion in hours, from two hours to 104
hours with median 26 hours. Here
“course” means a unit of study con-

sisting of a set of lectures and exer-
cisesdedicated to acertain field [12].

4.2 HMI Education for
Dedicated Program in HMI

There are HMI educational oppor-
tunitiesfor candidates who aim to be-
come qualified HMI professionals or
specidlists, and different pathsarenow
availabletoachievethisgoal . Oneway
is to study HMI at graduate schools
after compl eting educational programs
for healthcare professionals (the path
indicated as Bl in Figure 2). Another
way is to be enrolled in dedicated
programs of HMI (the path indicated
as Bll in Figure 2). For the path BII,
candidates may or may not proceed to
graduate level (BIII).

Inrecent years, dedicated programs
in HMI or closely related disciplines
wereoffered at four-year undergradu-
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®Health Informatioin Systems
¢ Systems architecure and examples of
hospital/physicians office information systems
+ information systems
¢ Management of Hospital Information
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® Electronic Health Record
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# Information ethics of patient information
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Fig. 3. Core curriculum of adedicated undergraduate HMI program.

ate programs or three-year junior col-
lege courses. An example is the De-
partment of Medical Information Sci-
ence, Suzuka University of Medical
Science, and another is the Depart-
ment of Health Informatics, K awasaki
University of Medical Welfare. Both
were established in 1991. Also, an-
other example is the Department of
Healthcare Informatics, Takasaki
University of Health and Welfare, es-
tablished in 2001. At ajunior college,
HMI education has been provided at
the Medical Information Systems
Course, FujitaHeath University Col-
lege since 1996.

4.2.1 Dedicated Undergraduate Pro-
gram in HMI - an Example

Since there are variations and it is
difficulttospeak aboutaHMI curricu-
lumingeneral, wewill takethedepart-
ment of Health Informatics, K awasaki
University of Medical Welfare as an
example. Thecurriculumwasreformed
in 2001 based on the IMIA WG1 rec-
ommendations [12], and a core cur-
riculum as shown in Figure 3 was
developed for the dedicated under-
graduateprograminHMI [14]. Shown
on the left in Figure 3 are the know!-
edge and skill domains that comprise
the core of the curriculum. The do-

mains are classified into 1) IT and
information processing; 2) Healthcare
statistics and methodology; and 3)
Health and Healthcare. Shown on the
right hand is “Integrated domain.”
Typical subjectsin the integrated do-
main and the relation between the
three core domains are shown in the
figure.

The curriculum is rather academic
and scientific, and it is necessary to
provide practical education and train-
ing. For thispurpose, twotofour-week
practical training at ahospital iscarried
out during the summer, where the stu-
dentslearn the organization and func-
tionality of hospitals, flow of patients,
flow of information, attitude toward
hel pingandtaking careof patients, and
soon. Practical training at ahospital is
carried out at most of the universities
specializing in hedth and welfare.
Another effortisthe development of a
software system called “Electronic
Patient Record (EPR) Laboratory.”
Healthcareingtitutionsareincreasingly
recognizing information as avital re-
sourcetoimprovequality of healthcare.
The system aims to provide students
with knowledge and skills needed to
manage patient records through the
appropriateuseof I T, includingbasics
of patient records, medical terminol-

ogy, coding systems, master file man-
agement, communi cationtechnology,
and databases (Figure 4).

4.2.2 HMI and Headlth Information
Managers

Most of the students at universities
speciaizinginheathandwelfaresuch
as nurses, physical therapists, speech
therapists, certified socia workers, and
30 on, take national examinations for
healthcare professionals when gradu-
ating from the university. Successful
candidates of the national examina-
tionswill becertified professional s(cer-
tified by theMinister of Health, L abour
and Welfare). It isanatural tendency
thenthat studentsenrolledinHM| also
desire to obtain certain qualifications
to prepare for working in healthcare
ingtitutions.

For themoment, thereisno national
quaificationorlicensesystemfor HMI
professionals. A certification system
thatisrelatedtoHM | isthat for “ health
information managers,” run by the Ja-
pan Hospital Association (JHA). It
was originally called certification for
“medical record librarian,” and was
renamed in 1996. To bequalified asa
health information manager, a candi-
date must take a two-year correspon-
dence course provided by JHA. In
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Fig. 4. EPR Laboratory.

recent years, an alliance system be-
tween JHA and universities has been
established, and if the curriculum of -
fered by a university is accredited to
cover thecurriculumspecifiedby JHA,
the studentsmay taketheexamination
for health information manager with-
out taking the correspondence course.

Therearesix accredited universi-
ties as of November 2004, and the
number isstill increasing. Three out
of six provideprogramsinHMI. The
two provide programsin health ser-
vices management. At both institu-
tions, HMI educationisgivenaspart
of a dedicated program of health
service(s) management (indicated as
CinFigure?2).

5. Healthcar el nfor mation
T echnologist

At the one end of HMI education,
there are the theoretical and scientific
aspects, and at the other end, thereare
practical and technical aspects. Since
there was a need for technologists
who specialize in health and medical
information, the Japan A ssociation of
Medical Informatics (JAMI) inaugu-
ratedtheHealthcarelnformation Tech-

nologist Examinationin 2003. There-
quired skills and knowledge is com-
prised of thefollowing three areas: 1)
Health information systems; 2) Infor-
mationtechnology; 3) Healthcare. The
examinationisnot only for healthcare
professionals, but also for software
developers, vendorsor other engineers
working in the fields of medicine and
healthcare. Students are also among
the expected examinees. Thefirst ex-
amination was given in August 2003
where there were 3,521 examinees.
Among them, about 48.5% werefrom
healthcare institutions, 35.8% were
from healthcare industry, and 15.7%
were from others. The second exami-
nationwasgiveninAugust 2004. There

were 3,806 examinees, an increase of
8% from the previous year. Among
the examinees in 2004, 39% (1,482)
werefrom healthcareinstitutions, and
50% (1,902) were from industry. The
distribution of examinees is summa-
rizedinFigureb.

In 2003, the overall pass rate was
27.8%. It was 30.3% for those from
healthcare institutions and 28.7% for
thosefromindustry. Itwas17.1%for
the others. In 2004, the overall pass
rate was 32%. It was 34.3% for can-
didates from hedlthcare institutions,
and 33.5% for those from healthcare
industry. It was 16.8% for the others.

The first edition of the textbooks
was published in March 2004. Text-

2003: total of 3,521
examinees

2004: total of 3,806
examinees

48.5% 35.8% 15.7%

Healthcare institutions Industry Others
38.9% 50.0% 11.1%
Healthcare institutions Industry Others

Fig. 5. Distribution of examineesin 2003 and 2004.
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booksarecomposed of threevolumes:

1) Health Informatics - Health Infor-
mation Systems.

2) Health Informatics - Information
technology;

3) Hedlth Informatics - Healthcare;
The core is “Health Information

Systems,” and the chapters are shown

inthefollowing:

1. Featuresof HealthInformationand
Current Health Information Sys-
tems

2. Hospital Information Systems

3. HealthInformation Systemsbased
on a Wide Area Network

4. Coordination between Organiza-

tions

StandardizationinHed thInformatics

Electronic Health Records

Health Information Ethics

Data Analyses and Evaluation for

the Support of Healthcare

o N O

6. Concluding remarks-
Continuing growth of
HMI education

Qualifications in HMI programs
leading to accreditation at the master
or Ph.D. level should be considered.
Many universities nowadays offer
masters programs and there are some
that providedoctorsprograms. Gradu-
ate school offeringsarelargely classi-
fied into two areas, one for research
and the other for practice. There are
enthusiasticinitiativesinHMI or closdly
related disciplinesat graduateschools.
One of the obvious trends isto estab-
lish a string of graduate schools for
working people, or upgrade practical
courses for working people. As an
example, there is an initiative at the
Graduate School of the International
University of Health and Welfare to
establish a graduate program for a
Healthcare Chief Information Officer

(CIO). Professionals or specialists or
researchers, whatever title they as-
sume, itisclear that peoplewithstrong
technical and scientific ability are of
necessity in the coming era of full-
fledged computer society inhealthcare.
If thereisavariety of need, we should
preparecorresponding opportunitiesto
meet these needs.

There is a serious decrease in the
number of childreninJapan. Thepopu-
lation of 18 year olds is decreasing
whereas the number of universities
and graduate programs are still in-
creasing. The ratio of students who
proceed to universities had steadily
increased in the past but is now level-
ing out . However,educational oppor-
tunities for HMI are expanding these
days. Advancement of theinformation
society in the healthcare community
opens new opportunities to continue
the growth of health and medical
informati cseducation.
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