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Summary

Objectives: To promote healthcare mfonna~ ‘

tion exchange between provrders and to

allow hospital information systems (HIS) ex-
'port lnformatlon in standardrzed format (HL7

and DICOM) in an envrronment of wide-

spread legacy systems, which only can export :

_data in proprietary format.

nostic drsease in ICD-10, 2) a referral letter

creation system, 3) a formatted documentcre-

v atron system, 4 a progress notefnursmg rec-

ord system, and 5) an archrvelwewet toincor-
porate mcomrng healthcare data. CD and

allow users to vrew ,HiS terminal. Mean-
while, other useful applrcatlons have been
produced such as adverse event repornng
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and dlinical information retrieval. To achieve

 the above-mentioned objectives, these soft-
ware products were created and propagated _‘

because users can use these software prod-

- ucts, provided that their HIS can export the
above information to the standardlzed‘_" :

age in HL7 v2.5 format.

Results: In 20 hospitals of Japan, the stand '
ardized storage has been installed and some

apphcatlons have been used. As major HIS

~ vendors are shipping HIS with HL7 export
, - function since 2007, HIS of 594 hosprtals in
‘Methods: Through the Shizuoka prefecture«&
EMR project in 2004-2005, followed by the
ministry’s SS-MIX project, many software
products have been provided, whlch consrst,,f
of 1) a standardrzed storage to receive HL7
V2.5 messages of patient demographlcs pre-
scription orders, laboratory results, and diag- -

Japan became capable of exporting data in

- HL7 v2.5 format (as of March 2010).

‘ (85% m 400+ ‘bed hospltals). though most of
’fthem only capable of exporting data in propn-
_,etary format, prefecture and mmrstry projects

' matron exchange between provrders. The

standardized storage. became an infrastruc-

ture for many useful apphcatrons, and many :

hospitals started using them. Mmrstry desrg-

nation of proposed healthcare standards was
 effective so as to allow vendors to conform
thelr products and users to mstall the o
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1. Medical Information,
Interfacility Cooperation
and Standardization

It is a matter of course that the purpose of
the information cooperation between facil-
ities (the cross-enterprise information ex-
change) is smooth continuation of the
medical examination of the patient con-
cerned (1, 2]. Recently, the role of medical
facility tends to be more differentiated. The
same facility cannot always provide all the
diagnosis, examination, and treatment. A
subsequent care, a preventive action and
individual patient information extend
beyond the limits of time and place. There
is an increasing need for interfacility co-
operation [3]. In this viewpoint, the fore-
runner was the fact that the need was more
imperative in underpopulated areas than in
large cities.

The background that made this possible
by leaps and bounds in recent years is a
rapid progress of information technology.
Another important factor is standard-
ization of data. In the 1980s, interfacility
exchange of information became possible
because of the progress of information
technology. The mismatching of data sur-
faced. This is reflected on the fact that since
the 1990s, standardization of medical in-
formation, particularly between facilities,
started [4-9].

Especially in Japan, the computerized
physician’s -order entry system (CPOE)
started becoming popular in the 80s, which
was before healthcare information stand-
ards were introduced. As a result, the instal-
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lation rate of CPOE systems in Japan is very
high (85% of hospitals with 400+ beds),
though most of them still only have propri-
etary data export format without conform-
ing standards. This is a big barrier to pro-
mote interfacility data exchange.

The Shizuoka Style EMR (Electronic
Medical Record) Project [10] was primarily
aimed to offer the information system soft-
ware towards medical facilities within the
prefecture, and to promote interfacility ex-
change of medical information. Then, the
interfacility exchange was inherited as SS-
MIX (Standardized Structured Medical In-
formation eXchange) project by the Minis-
try of Health, Labour and Welfare, and be-
came available nationwide [11]. However,
another purpose of these projects was that
hospitals should have storage, besides hos-
pital information system databases, to ac-
cumulate this data in standard form (HL7
v2.5) to overcome the above-mentioned
barrier. This data, although not compre-
hensive, included prescription, lab results,
basic patient demographics, and disease
name registration. The information stor-
age enabled drafting/receiving of letter-of-
referrals and various documents to be
created. Not only that, it provided this
information to many kinds of application
programs.

This paper describes the two projects,
especially the interfacility exchange of in-
formation, and usefulness of the standard-
ized information storage, which resulted in
high percentage of installation of HIS with
standardized export function. It further de-
bates the directivity of subsequent infor-
mation cooperation.

2. The Shizuoka Style EMR
Project

2.1 Components Offered and
Integration

In the 2004 and 2005 fiscal years, Shizuoka
prefecture spent about 500 million yen (5
million USD) for this project. In order to
mainly promote cooperation between
medical facilities within the prefecture, the
following system was provided (as shown
in »-Fig. 1).

Methods Inf Med 2/2011

A Standardized Storage

Each HIS (Hospital Information System)
(shown at the upper left corner of »Fig. 1)
issues, in HL7 v2.5 format, such informa-
tion as basic patient data, prescriptions,
laboratory examination results, and names
of diseases. The information is received in-
itially by this standardized storage (shown
in the middle).

B Referral Documentsand Data CD Man-
agement System

C, D Progress Notes and Nursing Obser-
vations Recording System

E Formatted Documents Management
System

F Clinical Research Database System
Various components (shown in the right
of »Fig. 1) increase the convenience of
HIS, using information stored in the stor-
age. The components, provided with the
standardized storage, include the follow-
ing: an electronic CD (compact disc) letter
of referral, various formatted documents,
progress notes, nursing observations.

G Picture Archive and Communication
System (PACS)

Unlike other information, images were well
standardized by DICOM in Japan from the
90s. Therefore there was no need to include
images in the standard storage. Simple web
viewing PACS is provided for mainly
smaller hospitals, though large hospitals al-
ready have larger PACS. In either case,
PACS provides images to the above-men-
tioned various components.

The program product is offered free of
charge to the medical facilities within the
prefecture. Needless to say, hardware and
installation need expenses.

If all are used, the components of the so-
called description system of EMR will be
assembled. But, an order entryand account
management is excluded. The operation of
full paperless EMR is not mandatory for
application to Shizuoka prefecture project.
The purpose was to provide convenience
and popularize the standardized infra-
structure. So, we were satisfied with intro-
duction of the standardized storage and the
letter of referral and creation of CDs to pro-
vide information for patients (shown at the
upper right corner of »Fig. 1).
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As a result, seven facilities within the
prefecture have introduced this system in
2008. Some hospitals such as Numazu City
Hospital use all functions. Other hospitals
such as Hamamatsu University School of
Medicine Hospital (hereafter Univ. Hospi-
tal) use only the standardized storage and
the letter-of-referral system, plus clinical
information retrieval system (F) and the
PACS.

The upstream HIS always pushes the in-
formation, in HL7v2.5 form, such as the
basic patient data, prescription, lab results,
and disease name registration. Any HIS is
connectable to standardized storage (A) if
it can provide data in this form. The con-
formant upstream HIS venders include
several companies such as Fujitsu, NEC,
SBS Information System, and Software
Service.

In order to realize the interfacility co-
operation, it is necessary to standardize the
drug code (HOT-9 [12]) and lab code
(JLAC-10 [13]). Both Japanese codes are
recommended also by the EMR Promotion
Committee Report of the Ministry of
Health [14].

2.2 Electronic Letter of Referral

To electronize information exchange be-
tween healthcare providers, these two pro-
jects electronized a letter of referral. The
MERIT-9 letter-of-referral standard [15]
was previously established and experi-
mentally used. This standard was revised to
conform to HL7 RIM (Reference Informa-
tion Model) [16] and HL7 CDA (Clinical
Document Architecture) R2 Level 2. Con-
forming to CDA R2 Level 2 made this docu-
ment properly stored in the storage, and the
contents could be reused, i.e., the referring
facility’s name and patient information are
automatically filled-in in the reference
reply letter when the doctor starts making
it. The revised document format is main-
tained by HL7 Japan as “Referral Docu-
ment Architecture”, and recommended by
HELICS Council. HELICS Council was
founded in 2001 to establish the recom-
mendable standards for medical informa-
tion. It is a non-profit independent or-
ganization, and corresponds to the U.S.
HITSP Committee. The Ministry of Health
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selects the “ministry recommended stand-
ard” among HELICS recommendation,
and this referral document standard be-
came ministry-recommended in March
2010.

The revised document format consists
of two parts. The first part is a CDA docu-
ment that is the letter-of-referral text. The
second part is an external entity in HL7v2.5
message form that includes prescriptions,
laboratory examination results, and medi-
cal images conforming to DICOM Part 10
Media Storage. The storing directory struc-
ture within the CD is also defined. The
viewer (»Fig. 2) is stored in the CD. But, a
receiver of letter of referral is often un-
able to correspond to the paperless pro-
cedures. In this case, the receiver receives a
CD and a letter in paper enclosed in an en-
velope. Of course, a CD contains laboratory
examination results, images and prescrip-
tions.

2000 yen (20 USD) extra on the referral
charge can be claimed on the basis of the
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nationwide medical service tariff as of
2009. If we use paper document and films
for this procedure, then it is not realistic,
because films easily cost more than this
price. Based on the e-document law, we can
charge for electronic media the same as for
paper. Of course, this CD should conform
to ministry-recommended standard, the
Referral Document Architecture. There-
fore, this extra contributed in user’s prefer-
ence to HIS with standardized export func-
tions.

2.3 Patient Information
Service CD

Moreover, to increase the transparency of
the medical care seen from patients, par-
ticipating hospitals deliver to patients,
upon their request, a CD containing lab-
oratory examination results, prescriptions,
and images. Hospitals receive actual ex-
penses. Fukuroi City Hospital had issued
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110 CDs in June to November of 2008, the
first year of Shizuoka project, 14 of which
are by request from patients. The standard
used for this purpose is almost the same as
the letter-of-referral standard mentioned
above. A letter of referral text is replaced by
the so-called portal document, from where
external links to contents of prescriptions,
lab results, images are. This is also an HL7
Japan standard. It is entitled “Patient medi-
cal information and electronic medical
data report standard”, and recommended
by the ministry. However, this electronic
medical data CD is not the medical record
itself. It does not contain pathology diag-
nosis, progress note and the name of a dis-
ease, unless a doctor writes them addition-
ally. As for laboratory tests and images, pa-
tients obtain the same result even when
they are inspected at a different facility. So,
such information belongs basically to pa-
tients. As for prescription, giving printed
details of prescription to patients is reim-
bursed, and there is no resistance. However,
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the names of diseases, treatment policies,
etc. are also the result of the intellectual ac-
tivity of healthcare providers, and patients
and facilities should share them. If patients
view laboratory examination result and
images without being given any profes-
sional explanation, their treatment policy
could be negatively affected [17]. Such data
should be requested by patients to doctors,
and created and distributed by mutual
agreement of both parties.

2.4 Relation of IHE PDI and Shi-
zuoka Style CD Letter of Referral

As mentioned above, images in CD con-
form to DICOM Part 10 “Media Storage”
standard. This standard shows the direc-
tory structure in media. After that, it be-
came IHE PDI (Portable Data for Images)
profile [18] conformant. The directory
structure is shown in PFigure 3.

When we started this project, we had
another need for CD exchange of medical
information. That was for medical images,
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even if not accompanying electronic re-
ferral documents. IHE established its PDI
profile to conform to DICOM Part 10. It
would be inconvenient for these two
standards to be completely different be-
tween CDs with images only and CDs
with images and other non-image infor-
mation. So, the HL7 Japan Referral Docu-
ment Architecture was implemented on
CDs so that it conformed to this PDI pro-
file. That is, we decided that the HL7 Japan
Referral Document and HL7 v2.5 contents
of prescription and laboratory examin-
ation result should be stored in the “other
files and directories” of PDI conformant
CD. As for images, the DICOM files and
directory (DICOMDIR) storing part have
been kept unchanged. As a result, the
Shizuoka style viewer can display the PDI
conforming image CD. Conversely, the
usual PDI conforming viewer can display
the DICOM image of a letter of referral
CD.
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clearly shown.

3. Ministry Project:
Standardized Structured
Medical Information
eXchange (SS-MiIX)

The Shizuoka Style EMR project was par-
tially inherited by the 2006 FY SS-MIX
(Standardized Structured Medical Infor-
mation eXchange) project by the Ministry
of Health Labour and Welfare [19]. The
standard storage and the electronic letter of
referral software have become available na-
tionwide. The conditions for use are the
same. Any HIS, which can send various in-
formation in HL7 v2.5 message format, can
use the application software as well as the
standardized storage.

»Table 1 shows CD incorporation and
number of CDs created by Univ. Hospital.
The incoming CD and the incorporated
CD are mostly image CDs. Successful in-
corporation rate was 78% (607/783). The
“familiar” neighboring hospitals that
usually send image CDs comply correctly
with PDI or a letter-of-referral standard.

© Schattauer 2011



M. Kimura et al.: SS-MIX: A Ministry Project to Promote Standardized Healthcare Information Exchange

But, »Table 1 shows that there are not few
CDs that cannot be incorporated. Most of
the case, they came from smaller hospitals
or clinics. Most of them are DICOM files,
but they do not conform to DICOM Part 10
Media Storage. (Directory “DICOMDIR”
doesn’t exist, or is not at proper position in
CD.) Sometime, CD had only JPEG files.
JPEG files do not contain any information
about the examination date and time, a
name of patient, and exposure parameters.
Therefore, the Ministry does not recom-
mend JPEG images for interfacility ex-
change of healthcare information. Some
complicated cases were found when image
CDs were created by connecting old
DICOM complying imaging modalities
with new PACS. It was because some new
element repertoire was not existing in old
DICOM. For example, modality type MG
for mammography was newly introduced,
where old PACS sorted mammography
studies in XP, which is for regular plain
X-rays. This has led to users complaining
that they cannot find all the mam-
mography study with the search key MG.

In Japan, patients have the right to access
any healthcare facility freely; thisis called the
“free access” policy. In this situation, visit
reservation is not necessary, which means
healthcare providers cannot prepare infor-
mation for patients, i.e., fetching patient in-
formation in advance. Therefore, if patients
bring an image (IHE PDI) or CD of a lab-
oratory examination result and a letter of re-
ferral to a hospital, they may present the CD
at the outpatient clinic or a ward. However,
the CD has not been able to be read in most
such cases. This is because most HIS pro-
hibits implementation of program (viewer)
coming from outside of a hospital. A lesson
learned from Shizuoka Style project was that
attaching just a viewer is not enough, and
that the workflow should be considered to
receive information coming from outside
without reservation. For example, the in-
coming CD should be received bya hospital/
clinic liaison room without causing con-
fusion at-busy outpatient clinic. The data
should be processed by that group and be
displayed by web access from the HIS ter-
minal. Such “archive/viewer” was produced
by SS-MIX project to solve this problem.
These products are available from SS-MIX
Promotion Consortium [19].
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4. The Result of the Shizuo-
ka Style EMR Project and
the Ministry SS-MIX Project

As a result of these two projects, seven
hospitals in Shizuoka Prefecture have elec-
tronized letter of referrals and attachments
of information as a routine use. More than
20 hospitals have SS-MIX standard stor-
age.

Firstly, the initial purpose was inter-
regional cooperation. In the preliminary
study implementation, Fukuroi City Hos-
pital created 110 CDs for a half year from
June through November 2008. Of course,
they contain the laboratory examination
result, prescription, and when required,
images. Various problems surfaced through
this operation. The problems include the
following. How does a hospital/clinic li-
aison room handle CDs without allowing
patients to present CDs at the outpatient
clinic? The solution was in producing the
archive-viewer in the SS-MIX project.

Recently, CT and MRI produce image
data of a very large number of slices. How
can such data be handled? As for the image,
it was an example of early usual operation
of IHE PDI, and the experience was re-
ported [19]. As a result, considering the
successful incorporation rate of 78% in the
university hospital (»Table 1), Japan As-
sociation for Medical Informatics recom-

142

mended that the relevant academies and

organizations should follow the guidelines

(such as conformity to PDI, limitation of

CDs to a reasonable number of images, one

CD for one patient, etc.).

These SS-MIX products are used in sev-
eral facilities. Kyushu University collabo-
rates with the aged people medical check-
up data and applies it to the lifestyle guid-
ance use. Chiba University has the data ac-
cumulated for the past 20 years and use
CDs to share the data with local medical
facilities.

Secondly, another purpose of the pro-
ject series is to popularize such function
that HIS provides the basic medical infor-
mation in the standard format. Fortu-
nately, we were supported by the Ministry
of Economy, Trade and Industry’s “Medi-
cal Information System Compatibility Pro-
ject’, which was then under way. Many
major venders understood the project and
implemented this function to the following
models.

e Fujitsu: all GX series models. As for FX
series, the function is added by periodic
update.

e NEC: all HR series models. As for order-
made products, the function is imple-
mented for AD v.4 or later.

¢ SBS Information System: all DoctorX
models

o Software Service Inc.: all e-KARTE
models
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Table 1

CD incorporation and number of CDs created by Univ. Hospital

607

Incorporation rate

78%

Several years passed after the above-men-
tioned models were shipped. As a result,
HIS of 594 hospitals in Japan became ca-
pable of exporting data in HL7 v2.5
format(as of March 2010). Total number of
hospitals (healthcare providers with 20+
beds) in Japan is 8794, and hospitals with
more than 400 beds is 834, as of 2008. These
hospitals can use softwares, which SS-MIX
Consortium provides, such as the standard
storage, the function to create a letter of re-
ferral and electronic medical data, and an
archive/viewer, which receives CDs, and
displays it in the in-hospital server. The
standard storage serves as a base to use the
various derived applications described in
the following chapter.

5. Various Applications
Based on SS-MIX
Standardized Storage

Many applications making use of informa-
tion stored in the standard storage were
realized. The following are some examples.
Such applications made hospitals moti-
vated to install SS-MIX-provided compo-
nents.
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5.1 Various Document Systems,
especially for Creation of Medical
Certificate for Insurance Company

Formatted document systems exist in the
concept of Shizuoka Style shown as (G) in
» Figure 1. Initially, it was intended to assist
creation of prefectural documents such as
the specified diseases of special reimburse-
ment, etc. Various document systems select
the existing data from the standardized
storage, put the data into the document
template automatically or semiautomati-
cally after selection. The remaining part is
filled by an author. Preparing medical cer-
tificates for insurance companies is the
most popular among users of SS-MIX stor-
age.

We measured writing time with and
without this formatted document system,
to prepare certificates for insurance com-
pany. Average time without this system was
16 minutes 1 second, with this system was
10 minutes 11 seconds (each 9, total 18
documents, by 3 doctors)

5.2 Post-marketing Drug Adverse
Event Report

The post-marketing drug adverse event re-
port requires prescription details of not
only the targeted drug, also the concurrent
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drug. Details of laboratory examination
results are also required. These are what
standard storage supplies. Doctors only
have to fill the pages for findings of the ad-
verse event. A report creation system used
at Univ. Hospital [21] conforms to one of
IHE profiles RFD (Request Form for Data
Capture) as form filler, though proven only
as preliminary implementation, because
no counterpart of RFD was found at Con-
nect-a-thon in Japan until 2009. A half of
major hospitals in Japan could easily build
the infrastructure (standardized storage)
that can use this system. Now, it is the turn
for drug companies. They are required to
build an analysis system that performs a
quick analysis and detects adverse events as
early as possible.

5.3 High-speed Clinical Data
Retrieval System: D*D

This system is shown in P Figure 1 Concept
Illustration of Shizuoka Style EMR as (F).
Univ. Hospital has accumulated medical
data since two-generation HIS ago for the
past 10 years. Thus, 73,709,298 pieces of
information have been obtained and col-
lected in HL7 form. The Cache database
was used to enable high-speed data retriev-
al system, D*D [22]. This retrieval system is
featured with its capability of time-se-
quence retrieval of the subevent within a
specifiable period after the occurrence of
the main event. An example is as follows.
Pravastatin (Mevalotin) (either 5 mg or
10 mg, including other generic drugs) was
prescribed, and within two weeks, recorded
Aspartate Amino Transferase (AST) > 150.
The result was 83 patients. The search time
was 112 seconds. Time-sequence search is
the most important to find causal relation-
ship, and without the time-sequence, a
search for just an intersection of Pravasta-
tin prescription and AST > 150 resulted in
330 patients in 4.8 seconds. The specifica-
tions of the hardware used are as follows;
Database: Cache ver 5.0, CPU: Intel Xeon
(3.2 GHz) CPUx2, main memory of 3 GB
with database cash 1,280 MB, 10 years of
data are stored in 35 GB of HDD.

Another function enables us to preset
the search condition, to let the system
search every night automatically and e-
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mail the result. An example is like TS-1 or
Panaldine administered to patients with
low WBC (white blood cell), low lympho-
cyte and low liver function. Pharmacy is
referring to the ward concerned instantly in
the next morning.

Furuta reported: “The phenotype of
CYP2C19 influences greatly the PPI
(Proton Pump Inhibitor) effectiveness of
the patient of reflux esophagitis”[23]. He
found the relation with PPI in less than one
hour, because he was able to easily check
the relation with many prescriptions and
lab results. This is thanks to standard ac-
cumulation of all lab results and prescrip-
tions [24].

5.4 Information Service to Each
Department System in Hospital

HIS staff receives a request from each de-
partment that HIS should provide basic pa-
tient data, laboratory examination results,
etc. to the department where the informa-
tion system was introduced. If HIS staff
meets the individual request separately,
then HIS will become too inconsistent to be
maintained properly. If HIS is to be trans-
ferred, then extra work will be needed.
Univ. Hospital encourages each depart-
ment to pick up from the standardized stor-
age. Examples of them comprise of the
chemical laboratory department system,
pharmacy department system, etc. One of
the remarkable interconnectionsis with the
anesthesia ledger system called JSA2006 by
the Japanese Society of Anesthesiologists,
which is designed to import HL7 v2.5
messages.

6. Discussion
6.1 CD Operation and Privacy

The information cooperation between fa-
cilities with Shizuoka Style was realized by
using CD as a base. We did not use a net-
work partly because the society does not yet
recognize its safety. The Shizuoka prefec-
ture people were polled last year about how
their medical information should be
handled [25]. They were asked whether it is
problematical that patients’ medical record
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is browsed only by themselves on the
Internet. The 12.2% and 11.8% of pollees
answered somewhat yes and positively yes,
respectively. Unless this problem is solved,
there is resistance against browsing on the
Internet, even if it is technically safe [26].

We use a portable medium because
presentation of the medium means the
consent that a receiving medical facility is
allowed to see the information contained in
the medium. In Japan, right of free access to
any healthcare facility means that a patient
even doesn’t have to present a written letter
of referral and a CD to the referred hospi-
tals.

We recognize tisks of CD loss by pa-
tients. Basic policy in these two projects is
that CD is the copy of information in hos-
pitals, which are mandated to keep the
medical records as original records. This is
applied to both CDs, referral document CD
and patient service CD. The risk of privacy
violation caused by loss by patient is
thought as a responsibility of the patient,
just as paper-printed information. Patients
are asked if they want encryption on the
media.

We used a write-once CD (CD-R) in-
stead of a recordable CD (CD-RW), be-
cause a recordable medium is not stable.
Even so, CD-R is not always free from fal-
sification. To falsify information, anyone
can copy data to a new CD, add some false
data, and throw away the original CD. To
prevent falsification, digital signature will
be needed from now on. HL7 Japan desig-
nates 128 bit block cipher of one key crypt
system as encryption technique to be used
[27]. Digital signature is to be done by each
doctor with his or her own key, when a doc-
tor issues an order to create a referral CD.

6.2 Information Exchange among
Multiple Facilities

6.2.1 IHE XDS vs. CD-based
Information Exchange

XDS (Cross-enterprise Document Shar-
ing) is a profile of IHE IT Infrastructure for
data exchange among healthcare facilities
and is well used worldwide[28]. In Japan, a
pilot implementation study was employed
for stroke patient information sharing in
the Nagoya area [29]. Two of the reasons
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why we used CD-based information ex-
change are about recognition of safety for
network transfer and implicit consent to
allow receiving doctors to view the con-
tents, as mentioned in the preceding sec-
tion.

If we could have started from the begin-
ning of the design of IT system in each facil-
ity, XDS was the best choice because it was
already well tested and proven efficient. In
Japan, however, CPOE installation rate was
already high, though most of them only can
export information in proprietary format.
There are two steps to realize semantic in-
teroperability. The first one is to standard-
ize the contents to be exchanged. The sec-
ond one is to standardize the exchange
protocols. The first step takes five or six
years considering the replacement cycle of
HIS, while the second step can be imple-
mented in much shorter years by, for
example, government policy. We started
from the first step, showing many useful
applications to motivate hospital decision
makers. SS-MIX standard storage is a fine
infrastructure for each facility to make
documents to be shared with other facilities
with XDS. In fact, in spring of 2010,
Ministry of Health called for proposals to
Regional Healthcare Reform Funds (total
290 billion yen = 2.9 billion US$), where
many regional proposals are based on IHE
XDS framework with documents made on
the SS-MIX standard storage.

6.2.2 Semantic Interoperability
with Standardized Codes

When information is exchanged between
two facilities, if a human receiver reads
paper documents or views film images,
standardization of medical information is
not needed. When information is put into a
database, standardization is needed at sev-
eral levels. In addition to the data grammar
such as HL7, mutual agreement of an item
code, etc. is needed. Moreover, when in-
formation is exchanged among multiple
facilities, for example, in multidisciplinary
data collection, standardization of unit sys-
tem or reference value, for example, of lab
results is needed.

The viewer in PFigure 2 indicates a
bracket of reference value on a lab tests
graph. A different reference value within
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HL7 message is indicated with a different
bracket in different dates. This technique
handles interfacility difference in the disci-
plinary study. In Japan, proprietary item
codes, as well as proprietary data export
message format, are spread widely. Feature
shown in »Figure 2 is only realized be-
cause SS-MIX standard storage requires
JLAC-10 for laboratory examination code.
Promotion of SS-MIX standard storage
also means promotion of standard codes.
With the designation of ministry standard
(HOT-9 and JLAC-10 are also designated),
Regional Healthcare Reform Funds from
the ministry is a very good opportunity of
making standard codes to be used in Japan.
As with the case of various document sys-
tems, a collector should send, to many fill-
ing hospitals, the document form in XML
schema together with style sheet. This is to
make interdisciplinary study more efficient
and to limit the data type in addition to the
data column.

6.3 Comparison with Medical
Information Cooperation
in Other Countries

There are many EHR projects among the
world. Some are regional, and others are
national such as in Canada [30], United
Kingdom [31], Taiwan [32], and Korea
[33]. Every project considers standardi-
zation. The scope of cooperation does not
cover all clinical information, but is limited
to specific use case (for example, an elec-

tronic prescription [30, 34], the essential
document at the time of disaster [32], etc.).
The reasons are as follows. A comprehen-
sive project needs many medical profes-
sionals, equipment, education and incen-
tives. Besides, it is difficult to maintain the
information context constant among par-
ticipants.

Some clinical fields strictly specify the
definition of term description in clinical
protocol. Others do not. It is difficult to
unify the granularity of information to be
sought.

» Figure 4 shows several use cases of in-
formation exchange and its composing in-
formation. Even for the same “neurological
condition” column, for example, the infor-
mation granularity is different between the
common home care and the very rare spec-
ified disease registration requiring profes-
sional information. However, the granular-
ity will remain almost the same for pre-
scription description, chemical laboratory
examination for all of these use cases.

We have to wait for the ontology study in
order to correctly handle the context differ-
ence behind the same language expression
[35]. For the time being, as revealed in this
study, if each department shares the com-
mon basic data, then we can benefit much
from many applications. Current level of
common basis is shown as the bold bar in
» Figure 4.

To achieve semantic interoperability,
standardization is required from the bot-
tom layer (transfer protocol) to the top
layer (semantic contents description). It is

impossible to accomplish all levels at one
moment, as technology development
speeds are different between layers. Japan’s
challenge has been that widespread CPOE
had proprietary information export mes-
sage format and proprietary item codes. In
any situation, it is important to define the
common basic level for infrastructure,
where many useful applications can be
built on.

7. Conclusion

Though, in Japan, CPOE installation rate is
very high, most of them are only capable of
export information in proprietary message
format with proprietary item codes for
drugs and laboratory examination. To
overcome this barrier to accomplish se-
mantic interoperability between healthcare
facilities, we started the Shizuoka Style
EMR and Ministry’s SS-MIX project,
which promote standardized information
storage to be used for making referral
document CDs, clinical information re-
trieval, etc. These projects were successfully
resulted that 594 hospitals in Japan became
capable of exporting data in HL7 format.
In these infrastructures, many other ap-
plications are being developed and used,
not only for interfacility exchange of infor-
mation, so that their products may be
shared (in other words, with the market
scale feasible for commercial introduc-
tion). To make it happen, defining the
stable target level of standardization, con-
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