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Author Abstract

In this article, we described what was really going in the disaster medical care at the Great East Japan
Earthquake, mainly in Ishinomakl and Kesen-numa areas. As for exchange tools of the disaster information, in
contrast to the breakdown of fixed-line and mobile phone, MCA radio systern, satellite mabiles and internet,
especially SNS, were greatly helpful. Learned from the disaster experiences, we are making the grand design
for “disaster-robust” regional healthcare IT systems, which are composed of (1) ddoud center storing whole-
prefecture medical records, {2) 55-MIX based regional healthcare information systems of “the second medical
care zones”, {3) ASP/Saal typed electronic medical record system for alk clinics located at Pacific coastal
areas, and {4) wireless communication environment supporting comprehensive care of elderly for daily living
activides,

Key words

Great East Japan Earthquake, DMAT, Disaster. Medical Assistance Team, SS-MIX, Standardized Structured
Medical information eXchange, cloud center, regional comprehensive care, regional healthcare Information
system, Electronic Health Record, electronic record, healthcare 1T, health information management
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Kesen-numa area from this Augnst

KeyWorde ~ Bast Japan, Eavthghake E)ssaster, reg}onak he:althcare 1T, electronic zmxizcal record; cloud center,

Onéﬁ oi“ ﬂmm is the existing
system.
i fer the outbrwk of the earthquake

( d

The authors belong to the nation-wide organization
for promotion of regjomal healthcare information
collaboration. of Tapan, vamed “Regional healthcare
and  welfare information collaboration initiative
(REWEY", so that; immediately after the Great East
Japan. kartbquake Disaster, we got started on
participation in the reconstruction project of
regional healthcare 1T systems of ‘the disaster area;
that is, north-east area of Japan named “Tohoku”. Ju

this paper, we describe the grand design of

“disaster-foletant” regional healthcare IT systems
which we have -developed for Tohoku healthcare
reconstruction.

In making the grand desipn, we took into
account the main two conditions which should be
satisfied by the restored regionsl healthcare IT
systems of the disaster area, One is the disaster-
folerance, especially against (he tsumami. This
would be realized by multi-site cluster or using
cloud (ASP/SaaS) computing, the center of which is
located in disasier-fiee site, The other is multiplicity
of needs for healtheare IT. There are different goals
of IT systems depending on the wideness of area
‘where the healthicare. information is shared. In order
to satisfy these conditions, we have developed “the

disaster-tolerant hierarchical health care IT systems™

2 Problem Formulation
The essential conditions which the restored

healtheare IT system for Tohola region should

satisfies are described in more detail.

2.1 Disaster-tolerance ‘
‘The disaster-tolerance. in the restored regional
bealthcare systems means that medical information
or record of the patients: should be stored in
“disaster-free. site” in addition to the ongxml
medical institution where the patients are treated. To
realize thig goal, medical tecord should be
digitalized fo be shared via the information network
with a data center focated at “disaster-free site”.
Moreover, patient medical record stored in
“disaster-free site” should be standardized so a5 ©
be read ouit in vendor-tudependent way in case that
disaster: destroys the - original ene. In Japan; the
Ministry of Health, Labor and Welfare (MHLW)
¢stablished the standard storage structure of medical
information  called  SSMIX.  (Stundardized
Structured Medical Information Exchange) i 20086,
which i the directoty structure of the standardized
patient information such as (he laboratory fest
tesults or preseription X‘n’story eoded by HL7. The
patient medical recard in “disaster-free site” must
follow S8-MIX format.

‘

2.2 Multi-faceted challenges

The “disaster-tolerant” regional healtheare system is
also expected to solve the various challenges which
regional healthearé itself dnvolves. Tohokn area has
been  long suffm‘ing from the problems of
depopulation, rapid aging and shortage of number of
physicians, The restored regional healthcare IT

system for Tohoku area is cxpscicd to solve. the

‘challenges which the above situation cavsed. Thus
the cooperation among medical institutions to
realize the unified regional healtheare should be

urgently required fo solve the shortage of ncdical

resource such-as the number of physicians and

miedical institations.

Other problem is isolation of .many clderly
sufferers who have chronic disease. - Nursing care of
clderly isolated people should be exceuted ag
cfficiently as possible, by sharing their healthoare
information among various healtheare professions;
house ¢all physician, home-visiting nurses/social
workers and administrative personnel. . This need is
even more increased after the disaster because most
of the elderly sufferers now live in temporary
houses and became more isolated than before the
disaster,

Hereafter, we describe the challenges along the
hierarchies of width of regional area where -
healthicare should be taken place.

-2.2.1 Prefecture-wide regional healthcare

The prefecture-wide regional healthcare is defined
as “the third medical zone” healtheare by MHLW.
o this area, the medical care of specific disease
which needs prefecture-wide cooperation among the
advanced " acute care, convalescont carg, and
maintenance perfod treatment, which i called
“eritical pathway of regional medical cooperation™

Another chalienge which should be dealt with is
the - efficient management of the. préfecture-wide
emergency care systen,

222 2" iedical zone-wide regional healtheare

“I'fie second medical zone” defined by MHLW
means the healthcare drea which consists of several
cities, towns, and villages, being dble to execnte
self-consistent ordinary inedical care with officient
hospitalization capacity, mciudmg the speeific
advanced medical care. The main challenge of
healthcare in this aren iy extonsive cooperation of
regional hospitals and clinics for sharing regional
patient miedical records for joint and congistent care.:

223 Daily life avea healtheare
Daily life -ares means that of town or village
compurable to the school district of clemental or



four systems.

healmga‘ ‘n éy’sxem" ‘

:’3.3 Regiona! l}ealtkcm Caogeratwn Syscem k

tient: Mesimai infarmmn S!mring at

4 Discussion
Thus our grand design consists of three layered
regional healthcare IT systems which are (1) the
central IT systems that manage prefecture-level
healthcare information, €2) regional healtheare
cooperation. IT system, (3) daily life area
comprehensive healthcare and nursing IT systen,
The four systems comsist of additional ASP/SaaS
EMR system for clinic along the Pacific coast other
than the above three layer systems (Fig.2).

This grand design has been transformed in
demailed  specification  documents  and  the
mxplzmemnon bas been started this August for two

“2* medical zones™ of Ishinomaki and Kesen-numa

arca with the financial aid for reconstruction of
disaster-affected  region of Great East Japan
Farthguake by Ministry of Internal Affairs and
Communications.

The remaining problem is how to wunify the
disaster-folerant regional healthcare structure and
international IHE standard architecture of XDS.

We are developing the unified architecture
satisfying both criteria,

5 Conelusion

We have developed Three-layer regional healtheare
IT systems with four essential functions. This grand
design is now being wtilized to restore the Tohoku
healtheare.
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Development of an electronic chart back-up system with BCP
(Buisiness Continuity Plan) in mind
- Incorporation of a feature to refer to back-up data in emergency
situations, using the regional cooperation system -

Kimura Hironori  Fujioka Hikaru Ezaki Hironori
NHO Nagasaki Medical Center, Medical Informatics

The Great East Japan Earthquake and Tsunami devastated a large number of health care institutions, and they could not
continue medical practice. Not only did patients fail to receive quality health care due to the loss of medical information and
records, but medical staff also could not conduct adequate levels of clinical practice to support patients. Since the great
earthquake, Nagasaki Medical Center has been considering establishing a system that allows us to continue to provide a
minimum level of medical care even in the event of a disaster, and officially started a remote back-up system for electronic
medical chart data, as a BCP (business continuity plan) tool, from the end of February 2012. The developed back-up system
consists of two sub-systems: one designed to back up all daily clinical practice data, and the other that allows the resumption
of medical practice immediately after a disaster. The former, designed to back up all data used in the electronic chart and
medical accounting systems online, sends it to the data center on a regular basis (once a day). The latter extracts electronic
chart information as SS-MIX compliant data, and sends it to the data center on a real-time basis. In the event of a disaster,
the system, using the existing regional cooperation system, authenticates medical staff at evacuation shelters and other
health care institutions, and allows them to refer to data on medical practices (backed up based on the agreement of patients)
that were conducted prior to the disaster. With the system, health professionals can record their medical practice at the site,
using a memo recording system, and convey information to others, in addition to referring to data. As the most important
feature, the system was developed for the resumption of clinical practice immediately after a disaster. It is important for a
BCP-oriented system to allow health professionals to not only back up data remotely, but also use them as soon as possible.
As a future challenge, the system should be improved, as part of regional health care collaboration, to back up data on
medical care in the whole community, including local clinics.

Keywords: Business Continuity Plan (BCP),electronic chart,back-up system,SS-MIX
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