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Abstract and Objective

Standardization in the field of health informatics has in-
creased its imortance and global alliance for establishing
interoperability and compatibility internationally. Stand-
ardization has been organized by standard development or-
ganizations (SDOs) such as ISO (International Organiza-
tion for Standardization), CEN (European Committee for
Standardization), IHE (Integrating the Healthcare Enter-
prise), and HL7 (Health Level 7) etc. In this workshop, we
reviewed the past activities and the current situation of
standardization in health care informatics with the standard
development organizations such as ISO, CEN, IHE, and
HL7. Then we discussed the future direction of standardiza-
tion in health informatics toward “future medicine” based
on standardized technologies. In the discussion, some WHO
members joined us to support this constructive activity. At
this meeting, the workshop speakers have appointed as new
members of the IMIA working groups of Standards in
Health Care Informatics (WG16).
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Workshop description

Standardization in the field of health care informatics has tried
to achieve international compatibility and interoperability be-
tween independent information and communications technolo-
gy (ICT) systems including health information system (HIS).
Standardization has been organized by standard development
organizations: ISO (International Organization for Standardi-
zation), CEN (European Committee for Standardization), IHE
(Integrating the Healthcare Enterprise), and HL7 (Heaith Level
7) etc.

Medical informatics standardization has been worked on by
TC 215 (Technical Committee 215) of ISO. Currently TC 215
is divided into the following working groups: CAG 1 (Execu-
tive council, harmonization and operations), WG 1 (Data
structure), WG 2 (Data interchange), WG 3 (Semantic con-
tent), WG 4 (Security), WG 6 (Pharmacy and medicines busi-
ness), JWG 7 (Joint ISO/TC 215 - IEC/SC 62A WG: Applica-
tion of risk management to information technology (IT) net-
works incorporating medical devices), WG 7 (Devices), WG 8
(Business requirements for Electronic Health Records), and
WG 9 (SDO Harmonization).

Standardization in the field of Health Information and Com-
munications Technology (ICT) has been also worked on by
TC 251 (Technical Committee 251) of CEN. TC 251 is divid-
ed into the following working groups: WG 1 (Information
models), WG 2 (Terminology and knowledge representation),
WG 3 (Security, safety and quality), and WG4 (Technology
for interoperability).

International healthcare informatics interoperability standards
have been also developed by HL7 (Health Level Seven), a
non-profit organization. HL7 is also divided into several
committees and special interest groups.

In this workshop, we reviewed the past activities and the cur-
rent situation of standardization in health care informatics by
the standard development organizations, ISO, CEN, IHE, and
HL7. And we will discuss the future direction of standardiza-
tion in health care informatics to realize EHR (electric health
record) and PHR (personal health record) for establishing “fu-
ture medicine” in a standardized way.

At this meeting, the workshop speakers will be the new com-
er members of the IMIA working group of Standardization in
Health Care Informatics (WG16)'. The co-chairs of this work-
ing group are Prof. Dr. Jun Nakaya and Prof. Dr. Beatriz de
Faria Leao.

Workshop speakers
The workshop speakers were as follows:

« Jun Nakaya, M.D., Ph.D., Director of Medical IT Center,
Professor of School of Medicine, Tohoku University, Sendai,
Japan

* Michio Kimura, M.D., Ph.D., Department of Medical Infor-
matics, School of Medicine, Hamamatsu University, Hamama-
tsu, Japan

» Amnon Shabo, Ph.D., Head of Healthcare and Life Sciences
Standards Program, Haifa Research Lab, IBM, Haifa, Israel

+ Il Kon Kim, Ph.D., School of Electrical Engineering and
Computer Science, Kyungpook National University,

! http://www.imia-medinfo.org/new2/node/153



Daegu, Korea

* Charles Parisot, Ph.D., GE Healthcare Milwaukee, Wiscon-
sin, USA and Buc, France

* Beatriz de Faria Leao, M.D., Ph.D., Health Informatics Con-
sultant at Bleao Informética em Satide, Porto Alegre, Brail

Extemporaneously Dr. Tom Oluoch joined us. He presented
about status of CDC Kenya.

Program
The program was as follows:
+13:45-13:50  Opening remarks by Jun Nakaya (Fig.1)

+13:50-13:55  Michio Kimura, M.D., Ph.D., Department of
Medical Informatics, School of Medicine, Hamamatsu Univer-
sity, Hamamatsu, Japan (Fig.2)

©13:55-14:10  Jun Nakaya, M.D., Ph.D., Director of Medi-
cal IT Center, Professor of School of Medicine, Tohoku Uni-
versity, Sendai, Japan (Fig.2)

¢ 14:10-14:20  Tom Oluoch, CDC Kenya (Fig.3)

* 14:20-14:30  Amnon Shabo, Ph.D., HL7 including Ge-
nomics

Head of Healthcare and Life Sciences Standards Program,
Haifa Research Lab, IBM, Haifa, Israel (Fig.4)

* 14:30-14:40 11 Kon Kim, Ph.D., School of Electrical En-
gineering and Computer Science, Kyungpook National Uni-
versity,

Daegu, Korea (Fig.5)

« 14:40-14:50  Charles Parisot, Ph.D., GE Healthcare Mil-
waukee, Wisconsin, USA and Buc, France (Fig.6)

* 14:50-15:00  Beatriz de Faria Leao, M.D., Ph.D., Health
Informatics Consultant at Bleao Informatica em Satde, Porto
Alegre, Brail (Fig.7)

+15:00-15:15  Roundtable discussion (continue to Day 2)
Closing remarks by Beatriz de Faria Leao

Workshop Report

Jun Nakaya gave the opening remarks, and started the session.
Michio Kimura provided his presentation slides to introduce
what he did as a former chair of standardization working group
and to report the current situation of EHR in hospitals and
clinics in Japan. Tom Oluoch introduced the situation of
standardization in heath information in Kenya and Africa. Jun
Nakaya presented the Japanese national projects around the
great east japan earthquake toward standardization: the Toho-
ku Medical Megabank project and the Miyagi Medical and
Welfare Information Network (MMWIN) project. Jun pro-
posed the basic concept of regional medical and welfare in-
formation network as Miyagi model (Fig. 8). Amnon Shabo
briefly summarized the overview of standards in health infor-
mation, and the presented the challenges in standards and the
current situation of standards in genetic testing report. II Kon

Kim presented the mobile health standards including mobile
EHR and PniP (proximity-based neighbor identification proto-
col) (Fig.9). Charles Parisot presented reflections on today’s
challenges for ehealth interoperability. Charles pointed out the
slow progress in deploying the standards we already have, and
he discussed solutions to improve the slow progress (Fig.10).
Beatriz de Faria Leao summarized the presentations and dis-
cussion in this session, and determine the direction of the dis-
cussion in the next morning session.

In this discussion, we recognized that we are facing many hur-
dles and problems to be solved. Some typical basic questions
were as follows:

Q1 Why does use of standards progress slowly ?

Q2 How can we accelerate the use of standards especially in
developed countries ?

Q3 What should IMIA Standardization WG do?

Q4 What is the roles of IMIA Standardization WG in case of
having these background?

We discussed about these questions. Some important points or
opinions were as follows:

1. Currently eight agencies work for global health worldwide-
ly. To avoid losing time, losing energy, losing money, they
should be integrated. At minimum, they should be collaborate
for global standardization.

2. From WHO, they gave us notification that WHO is serious
about use of standards. Standardization of health informatics is
very important for global health and has power to change the
health care itself.

3. For future integration of eight agencies, we need to discuss
about the issues around the financing, Education, policy, Tele-
conference, and Needs. We should have considerations about
to avoid losing time, losing energy, losing money, and to facil-
itate the use of standards. We also should discuss about the
Membership of integrated organization of eight agencies from
the perspective of financial bases.

4. For broadcasting and spread around the importance of
standardization, eHealth curriculum will be important and it
can play a good role.

5. The Relationship with SDOs such as HL7 and IMIA is im-
portant.

6. The important role of IMIA STD WG is in the words of
"Filling the gaps of standards, not create the standards"”.

7. The role of IMIA STD WG is to be the strategic integrator,
strategic facilitator, strategic organizer to bridge persons of
different standards regardless of their organization.

8. IMIA STD WG should propose the utilization strategy of
existing standards based on user's requirements. WG should
not create new standards.

9. Collaborating with related regions such as BioMedical in-
oformatics, genomics, and some other field is important to
plug into the future medicine.

10. To bring the people together from developing countries in
the standardization field, we need to set the insentive and
business reasons. Especially we neet to set the reasonable fi-
nancing such as free for cost and finding the founders.

11. As our action plan, we should start with Training and Edu-
cation first. Starting action plan will be as follows;

a. International Meetings using Teleconference System

b. WHO will start Home Page creation in collaboration with
HL7

c. Elucidate the requirements to standards for Both in Disaster
Medicine and in Future Medicine ?

4. Elucidate the strategy of utilization or combination of our
standards in Disaster Medicine, in Future Medicine ?

Workshop Photos
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Fig. 2 Jun Nakaya presenting about Japanese National Pro-
jects and previous IMIA STD WG projects with Michio Ki-
mura

Fig. 3 Tom Oluoch presenting about CDC Kenya

Medinfo 2012

Fig. 5 Il Kon Kim presenting about the mobile health stand-
ards



Fig. 6 Charles Parisot presenting reflections on today’s chal-
lenges for ehealth interoperability

Fig. 7 Beatriz de Faria Leao summarized the presentations
and discussion in this session
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Fig. 8 Miyagi Model (Basic concept of regional medical and
welfare information network)
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Fig. 9 PniP (Proximity-based neighbor identification Protocol)

. needforthe next 10 years, butwe seentto niake.
. slow progress.indeploying theni.. :

’ why is progress sosiow?

“Would an agreed standardsadoptionprocess. -

tedand brov_en prefabrik‘:ated‘
t helps but remains complex

Fig. 10 Suggestions from Charles Parisot



JSBi Prize ——

4

R

= =

NTLT% fe ik #Mlg (induced
pluripotent stem cells : iPS) %,
AR~ EAEE O H R T 2 8
TAHI LWL, R
(ESHifg) oEHicsF&En
R LB T 5 L YT HE

g oL RE: L B R EY b
o -iileTH B, IPSHINEE S F & LR
OMPIANTLF LT L2 LIk ), BELSFENEN
7RI R R 7SR BUS 0 70 Vi B RS R A S T
L L rHFESATY S, PSHIRIE, AN
 LCIEFEREAT AR, B0 B E T
YEATHIETHIUAMNERTSH S, LaL, iPSHIE
DEIZIE T TlE R, ZOMR2UEHET HFik
DOWFFERZEN D ST h, MR & & AR
BB OMAE DI L > T RIRIZREL S,
213, Glisl OEAALEZ LY, #HEEMI o iPS M
NA~OMEALEIEIER E CRBR D, BEREET 25K
i 4 HFEEMAELETEAL, REZHEALED
B EHMBECERTL L FEFEICHETH 5.

F 2T, ARWPFETIE, PSR OB AL 2 & H AR
~NOFRETH B, Rl iR s EARFIZOw
TOMBEDOEFERLTo /.

AL TORBBMOEL 22 2Ma s LT,
Waddington D ¥ 23574 v 7 - T FATGr—7
&% 5. Waddington (&, Z84 - PMLEIED X 5 7 7 —
ELT BE-GIS T AT 4 v 7RIl ko
THESNTHEFEARBTORT > v VORI
BoTHT LW IMAZTIRE L. £72, Kauffman (£,
#9260 O BB AR TFRE A v b7 — 7 HED

FL KRR R EE AT

HLEERE 125 ¢ 155, 2013

—— Joint Conference on Informatics in Biology, Medicine and Pharmacology Oxford Journals—

BERT Iy VBB Afilaoy yurs3I 7k
DAL IS V7 b)Y —

B

EWTHEENZ EWIHIMETIREL, Zofay A
TLADBINFRE T T o ¥ — LA KUFETIE,
BEFHEIRT— 7 12E25WT, Waddington D » F
A =T b B OIRELR EE 2 R T HIEIRE S
YIRAF—=7 728, HRME 5 BRIk
EERLFETIRELEARTOEEZEZITo /2.

9, & b iPS Hilg < Z OB o HESE A,
v b OMEsLE LN RFA R SO L s uT L
1 7F=5E A BREHORE VEEZEF 2R L2
INSOBETFEHCERGFIICLY, Zhiettz
b o 72 ESAPS Ml 70 775 A UHT O#EHESEMI,
MUFLEMIAEE, FEROIR, MR - IR O
Pl Sl E N RIS, B TRBEICES
WTEANBIREE O HISERE % 5k, AIIREDHE 5
TalER L7z, & OB % R o EH SR
OMNEF 2, FERG G TR S NI H 77
KItE LTA, BN EMIREORENZE L1
HREIKRES > F A — 7 (K7 v V) o
L7 Lo T, BzE EAESEMEA S iPS
MO\ 71 7 2Mudar 6 a2 THloE~
BHIHIHIRTE A, &5, BHERF YTy VI
rHWT, BRHEANOFLII B 5 KB EFOFS
BEretET5 28T, BERFHERLIToL
FOFER, BAMEEM D S iPS MO IREEER O
BE, BHEEOREZVEET, 2F ) F0REBEY
FETLEEOREVETETFZ I— FT58EFO
ER G TR T o 2 F Vb L BES 5 R
FWEE SN RIFRT FEESNTBERT o x
VISR 2 MIIRE O R EM % FMOIC M L 72
bOT, HHMIE~OFEIIBITAHEFHEZELTZA
EHBZENFETH DL EF TR LAELDTH
5.



— B ER A RE —

ALIERK 125 ¢ 257-258, 2013

FRBERIZB W TLERERGH IR

Essential Medical ICT Infrastructure for Future Medicine

I

e

HILRFEREREERMAN HQEFME EFWPRESTH

Ek25ELR D, BEXRRUIEREENREST
PHYSETOAELEL LR E L Ey Fy—
sHEf LY, BIREHRE~O TEZE THRFOKRE
ERVCLOLERE, ERICHOFEHFABWTT
EnEd. EFEHRERONHELER, ERHsn
HWEETELBLC SHROBRICLTE LS, €%
EREENTHICHLIAFETCTSVET.

RFIHEHESTT I, BEB X UERICBIT e
LIRS HNEWE, VATFLME - VAT A
SEFY - WiE - P OEBREFBELCERWAELET. b
Ak, BRUE, HEGERR, WRERME
AL KRBT AT, WHAEPEEER#EL
THELEL SNBHR=— X2 FFBRL, #fei
THHRBRE R L CEBL Wt oE TN TEE
T ARKRCIE, TREBERICBVTHELRERIEH
HB) LELTSHBORE BRI OWTHEREYT
Wi EET.

1 REBERSR &t EaREE

FROEFRICBAFEEOME LT, R @
AERERL-BRE, BHTY, EEES LITH
ARV EANER R EFBTLhTEELL 20
35, & AHHFEROBRWERALTESHEED
NTEERE, “EAREZELLER BAEY
ERLUALERTEH TLAY, BE Zhbis, M
MEFMESR, EHEMER" LW BCL LY
BELEITHEGEATVE T, Thboiufsid,
CSFEHCETSEVH ETH Y, FROENRELT
SROEMRLIEHRE FUEH 2 LBLELTVEY, 2
DL, FROTEHZEREES X5 EATE HEHR
BELT, #4673y 7 AEViohSFiHE B
R FEGIRAE & o U o BT b 7o B M REE SR &7
BFEShTWET, IRLE, wWhwa “ERIC BT
HEYIF—5"ThHY, FEDEFICHBVTIE, =

Iviol, “FR-ERE - FRET, TEHE BA
4 & 3 M e, [EATHMZIER] %,
BRI CHELD X I RILENSVET. o
A, SHROEREVEFHETE, EATHME
HHOMIERLETH Y, ERIIRITCORRE 2o
T EBhbhET. SLIEIRSL, ¥/ AEHIE
HHALE S ET IR LAVEREEISVALT
&, HANEBESIETHE EELTT.

2. H—RSRIC & B

WA OSSR B L TE, B, LT
5 OOWIIEET, “H—MPE" £ o CTHEE- TR -
RUE; ARV DS- &

* FOLREIRRE BiA TR SR

C FILKEEESE - BERTEH HE&RFWREHE

WA

CBARA T AN AF N T B B RE YR

it

- B FEREMA Y L7~ WHRE WIRERSE

HEABHES AT
- EERBIG vy — IV AL=TYaF Y
H—F I (TRD

MmRA L, HEWEERICLY, EXERY
L, TNEEERTAHESREELZLT, 1§
& & B EEREHR OB 2 {E S RIS, RICHRIT
IO THEHRTZ LV IRLATYT. T0LDIC
DELMIEA MR- 2 3kE, B oOFBER L
ERFVET. SEH,L, TOF—WREICLEY AT
LOMHEEERERELTBYET

B, HIGhEF L& LEREEEERNRE LT,
—EA BN A EEFBIEERA Y P 7 — s
£ (MMWIN) #3261, B IE Rkt
FNTHL [HRREEFN] #hbé U BRERE
AR T RRAHE L, RS LTUBY E

258 P — RRBERIC S0 TR R ERIT S

. OMERE, SE - HHERBOMENET LEE
BEADE L 4, SEEIMEEREONES
MOTEY LY. B, Bibid, REEOTET
RALAT A TN - AHNT 7B BVTIE, A—
N=T Y Ca—8 2 GF LWl AR Ry gy
DBREHBEZIT, IESE SRTERBHL 7 —
N AR L ORRIENE IR R & BRS04 B L
THhT+
%mﬁ%ﬁﬁ?u.ém'mkmmwﬁﬁOWE&
LT@%%%EL(%k&%;%K,E%ﬁﬁD@%
bk, BEAZTDEOHETR L, BSH oML
ﬂ#emmﬁ%%i.%ﬁ%ﬁ&ﬂ&w%ﬁﬁéﬁt
ﬁtﬁ~%-ﬁ%%&ﬁﬁ#6%ﬁ%%%ﬁorwi
¥

BFLRd o T, EREEHH % BV CIiEE
PEOBNS A7 AL BEHELE Y. —FT, Mo
BIFHR LI & WA B /5T ¢, BB D= —
X%+ﬁ&ﬁﬂ%:&ﬁ?%&&5%%ﬁ%%Lo#
hEFTv, BRBSO= — XIS 2H# e, SEn
RS, DELPPFHCEEL AR CEATES LS, B
%%&ﬁﬁ#%@&ﬁ&%tﬁﬁl%uwtbﬁ?A
Tz, WIRAGIRSA S, WSEIEAS (s St
BUIDMAMER LB E TR LT, sEm s
HIRE R I BT X 2 L D SR
WEFHRy b2 8e LET.
REVEMOEIIIT T, “H— RS 355
T T OMERENE WS g TR 5 - b T
SHEEM - WA COMEER - WERYHCE 2
SERBIFLET,

3. BRERERE

WETRBEOHRC, OIT (On the Job Training) %
L LAERBEEEML, ERGHLF s 2
HHROWEZRAB G O31) BAMEER LA
WEEXTHEOET. BE TOAREIERS L
TWs, BEREHRLRXENAF /v TreFry
VBB AT T4 0 AR R R
ZERIGHEHE L v o 7 RPN 0 2 i &
fTelzv e Bedt. ERESRE, S{t4vT7r<
?4¢X,7U:ﬁw-¢}A‘477#7?471
CCD, P YAV—YaFuy¥—F.4vT4—
TAZA(TRD, BAAY PP b o285
BEBIZBOTEE - BREToTERI N COG
ﬁ%i#L,*ﬁ@ﬁ%-ﬁ%ﬁwmﬂ%Lrﬁiﬁ
BEWE L CHIBLIEOTCE S AR T AT Y

v, SHROWMERELSEYIEL I LoTE g
RCRIREDS M E b o AR 2BV L3
TR, REREEICBVTE, S oEmy
THIRBERVERHITI LI L), s 0
DEMGI~OBIRL B % o BRI S E S
BRSSO BAT A EEEFTLVEROE T

4. EPIHHETR

WHRIESEIEATGTSE, PRI STIBITEE & Vs o 258
¥, HERRBEORTEF LTV nEELTE
hEd AMEBEL LT, LT 40X (B0
B T REEETOBKE OBE LI RS 2
B R U SROBR RS 31 A HEEER L T
B LU ERRNOME L 20BOL L
TOBBRRE LR Tuiv L Bus ¥ disme L
fd,ﬁé&%ﬁﬁéﬁﬁﬁﬁ(@%&Iﬁ@%ﬁﬂ
B, DTS EREEORRERE L) &2
kfﬁb%ﬁ%tbtb§71v~va+»0%—
7 (TR) BBBEELR 5Hvr 74 2 AREAL
2 TRERHH A ¥ 7 5 OWMEMRIC B35 Go,
NCK, SNOMED-CT % &Dtv> 54 2 RAay 5y
VEFME LI 2 OPb v s 0IcE S SREEOR
RBLEA X v 7 ARBBORELLEIE, S 70
Iy 7 ARET ST RSN EENERE v s O
ARy I RTHIESE  BERERICBOCERET 5
D GSVML, EHR, 7577 FIIEE T — 4 ~— %
B EDBRERTM L Lo SRAA0GIE L IR R
K BLUENOOZALYELTVES
WEOMOE Uik, ERERY, mmprgiae
L 2EMOERNER L AL T3, HELEARo
¢we&a&sna&ms:wm%&%&1&.
HL7, CEN, WHO %4 &' % U C BRSNS (b s 2 b T
EIPRE 2 FRL L WR %30 U ENS SRk S B9
LEd.

5. & % <

SDLS BT, BHEBRECHT e - B -
W - BEZTV. HLVISROERSEE 272040
%E&Emﬁﬁﬁﬁoﬁ%‘%mw~%ﬁmﬁiﬁi
5:&?.%%#%E$%Lfﬁﬁk%ﬁ-%ELf
VELVLELTOE T, RRESAOEHINIE, 3
éﬁ%,:ﬁﬁ:ﬁﬁ%%bt(ﬁiiét(ﬁﬁw
HBLETFT



BIEARANR EPRARE B2

Rl

Eh® Uwa

O UL R A AR B IR S 5RA
R eEMmM, 0L
(E&:), T4 etk
KREMPEAF 4 ANMIT
VIR, AT D
Won RIS T BHEER
HMICTHMRGME o
19855F L i3l K2 LA 4%
¥, S74ER - KERET,
954t itF S KR B M
3, 9ER - KEERBAET,
994F 3 L A ERGBRRIBG E,
20004 MIT, O29FAUNUAHIER #DFENZE AR, 04
SERE KRR, OTENOER IR S didis,
I4EREL A 7 4 AN« AH SV S BHEBESE BT, 134 &
B ALK R BRI ICRIIE, HIK PR A 7 4
ANIT > &8k ©19624 3 Al h, dbigEM Yy
OUY : [EAA, B ANHSE, TRIGMSE: o
B 1 200697 V7 RATHERERITNELBEHR
p:ai4

O LHIT

Eyry—siEe s, 5479422058
Bek, ERHERD SO EREMERNL, EX
F-F L LCRAF - FiGRAT 52 LG, ki b
ZEDTELRPo oA RHMEERLTHI I &
THHEFURPCRMCH T > TE TV, ik
HRMOERR, LB SKELHED—D
ThHY, WLAF 4 HN - AHSY 2§, Big
TEAEO—2THH 2,

FRTE, [EFMRESTOREDI S RN
WEBLAACA T4 AN - AHFRY 7 HF] LWL
TIRHEEITI o
OFRRRIFHE & Fh IR ELAE

fEsk, FREROFHEOME LT, “BAXRE
ERUER, ST, IWNER DECAER
W ANER" BEMBTONTE. 203 b,
7 AR EROBNEZR LT EB I EE L LR
TELERE, "MAZEEREFELALER BXY
“BAZEERULCEBFH ¥ Chote B
£, Thbi, "BHUETNER 503 “BHH
ERMIER" Lokl i, LLF2E0REE
RTCHRAGEA TV SA, ThOHICIILTMNMD
b THIE, "TMIESKERTHL" EvHlH
THbo

TFWEFTIZENRTEBLICT IO, £
DR E LT, SRMOIEMRNH & ML TR
FLEEF DI, ZOSROEMRRNSE S
ABTENTEDMBRN, ¥/ 5 - F3v2RE
VoG FHHTH Y, WREFMTRLTE B UL
AR DT SRR TH S, Chbik, whbw3
‘BREy 773" oFMThHY, fRTsL
T, SR CERN-SBET, TEYE WAN
] LW EMER, TEXTEAZMNH] 2%
Bt %o

—5C, BRI Vo F—rEMETE L
MWTED L) W DHEDRFMETITE VT,
O TEXTHMRNER] t0dok, BRI
BT, BESAOWTHERTELENH %, &
DD, MRS WA OBH 2 BAT B
ZEMBEERDDIT, FoTaNE, S4HOE
B L CEETIE TR, WRXBITomRe 4o
T ERbID, 8 BITH ) —HRERRA TR
BhOIE, ¥/ ARBERLE R IR L
HUEREVIBVIHTHTE, RRCBVTHEE

szt

e smana

© PEe mumTII

v

TR LT 5 LB Bo
OBi—HIBIE

Vo REMERICEWTREL Shuaiiish
EREOMEGLRIC T T, RIS, 3H/IE, UTI
7Y 5o DTHREROMETHAZ WAL TVE, 5
SO EY HHEE" &b o THI - B
A EEL T, WHHORKWRE MY 2
L, &fk& LTEAN#REAERL, ThERdimm
THLMAZEAMT I ENTE D, SOAMHMIC
LY, WBEUEOMME R AT HL &AM
2, BERMEREOTREBKT A ENTE
%o
Q@ BEERF 4 AN - RF I T LERTE
st 2i3. 11

@ AREEFHELD Y b7 —s BRE ik
EFRAL Y el A

@ EHERFIEHGELE Y 5 —-ee FSYAL—Yy
I —F kR (TRD)

@ FALKERB A AR R

® HULKRERFEL - BEAVRH - HAEE
WFgEi kA

OQWILAF 4 HN - AHINV Y

BERE R IR Ay R I A

HALAF 4 H N - AH AV 7 BBV,
[ « 28— MRS, XF4AN - AFY
7 TR RIERR, %4 A 5T 7 AR,
HWSRERAAL B R | © 4 0 OfF I %4
HE bR A RS IRIE S 2 RS LT
Wha

RS - ok — MMM, WHELEOTF LD
7o b QRPN S EL X 2k b 7 — 4 IRR
DIHOEGRAEERERTH Y, AF 1AL - 2
TN D BRI, RA—A-a v Yo
Yo AvbtuY— Sy 5YF, SR BEHE
BF—F R=2 LV o LB OBM L~V EHHRL
TAL SRR Ot RS — T - BT CH
Bo Ay o AR, RF LSRN
CHETE, FayF4—2 R L CH
9, NUBEFHTALEHOE AT, BT,
REFCEoTRICIE D, BIEME D BVERYES
T B R ESA RS T B,

RERY v F THESTAISEATE Y, 45 - o
A= SRR X OWRIER O % BERF Y B
BLTw3,

OAR XEFEMAMAFBEHRS v T
U — 7 s HIREERL
THIRAEHE A
HHENS, EM&EIEL0ET5TTORE

FEZFSNT 5 e 844" ¢ “—iiH

BAZSLEERBAHRDI » by -7 iHh#E

(MMWIN : Miyagi Medical and Welfare Informa-

tion Network)” %3H BV, #¥LERLE LA

HRERERERRE LT, WIRETATHN Y

EFNTHD [RLEEFN] BPiE Li-LRE

SRRSO AR 2 AR L, SERIZ DR LT

Wi,

WESEEE, SUALTE - TR IERE OS5 T Lol
RACAolze ¥, SEERNEGERBEOHEELE
DTVD, KERE, R, BOMELTY, Eif
BEBENN—FTBTFECDHD. JAXAF 1AWV -
AFNRV 7 EWMHLT, REFCHmL, AAFCE-
TRIIZEDL, WIATL D BERZERT 5ILRE
SR HCE N A BT 2,

ORI ERIGFRE RO L

& H U\ H s I

AL KREMR TR, k0 HENRERI AT
L7 i b—RRilEA T, RO EFRW LM OWFEHE
WEHEHCE S RIEHE Y A7 A" IKlEh s
Twh,

RAKMICIE, MMWIN JUIRER « 2B ak i ik
IR & T B T LHTE B LD, LBELH
HllAtE& o 2288, kHNoMBREE, #
—MRETT R TORBERICB O TITFo T b,
ChE, REBEREANOLEDOTILCHY, #
SERTHRAT L HEMPERO—RTH L, TL
T, B Ll 3 B He R EETFE HkEit
HALA 54 A« A H Y 7 BERHYRIEE 2 & OB
A D, “HWEA o CHIg - RAT S
LT, ML EOLEMRN - SN COME
S - AREE, PR & DRSS ORI AT i &
%,

THOEFE "HIERA" 1B Y RT AR
LMBERERLERLTRTC & T, HithBR
DEROFREE, B, 5 BAZ L THRICHE -
ERLTWELRVEZZI TV, SR, Sofi—
WHRBIC X2 VA7 AOHE LR Z R LT
{ “EATE" Tha,

BARET BRSNS Vol. 66 No. 12 2014-3 | 1/67 @ 17




5220 BERITASEE

BECETERBERERICOVDTOREHE

RO &S SEEORRO S, T EFTaEE
WEAER L. SR TN AROEWIRD
HLEE B LS LTV B, BINEHE B ABGHRBIN
25 HAEEERY R 7 LTS, REFEILERN
Wy RFLATHES, BEIHE HE, BARRMRE
&, AAHEEHEO 6 Bk,

PDI icHEl s &% T & AR TS 505, 45—
S ORERT— &P, BliF—5. DVD AT 47T
OHYILOE ROV bk 50T, EARMICE
COABEEE S « R RITHEIBE L CERET
IRETH B,

WS OPABEEy 2 T 7T HE, TROKIE
bDTH 5,

. THE @ PDI (Portable Data for Imaging) #&

Tu7 4 VERTHETE
. DICOM # 7 OHE (i) oWV Tik, DICOM#R

I LEBR LEWT &
GERAGSRIE D WTRUTAEMF AT L

S 1BEICDAETFTAE, F—RFT 4 9H—

V) —REBRLTEXAL S &, AEOTWE
ATER G B T &, MR PRENEHE V-
~AFEIRYT 3 T & BbiAE h TR
B, BIEEIPR D @VMBHL: Viewer 777U 77—

va vERBV, BULMBERETCTICL
CWHAEAEEET, k& LT DVD-R 2EIRT 3
BahhsH, COBAKBVWTLF s ilER
PDI 2858845 & &o

PDI F z v ZHIEIL DT

bH—H, BRTHERE P ORZIW- 74 2
2%F =97 b LA PDIERTHEC &
hF ny P T EHEHOY—-VERFLTEGLTWS,
VA2 PDIBEIMCH B &R F 2y 2T HTL
HTE, EEEHFSNATVEOTHEEHES 5, &
F L3 EMIRTS 545, B4 DICOM 2 7
ETF =2 TEDRD, bLF 1 A7 OBUATHRE
BB - IBSIHEE T = v 7 TE DU RIRENE
BB IS & 3 T - TW B O THUEER DL ET
HIFRIEHEEE Lt

FiRIC

PDI % H V7o BEE A o RERIQSE. Brx 508
MELE LT OB, BRI T - ERVE
AEOHAE ML TRARUSBEE CBAN A F 4
w15 EARVERR L Ty KB SN D 9 R T OB,
oY =y 2 bSO TEOHRICHE L GEREEE
LT CEdEE LWEEA B,

BOXEEELEHRE Y P77 EDO0T

About Miyagi Medical and Welfare Information Network (MMWIN)

WAAKEROWHEREE LT, &0 TR
EF s O S SER E h TV 5,
BioBWT BB VLT SR OEE T, A
FTEIEMTELOR, “ADRy bU—7" THD
B BERBTE. FPRIIC. Ea-v YRy b7
2 & LT, EMatgul s L aERAE - E0S
FEEAEFEA T Ll —BEEA &0 XEE
Bk v b7 — 2 HEES Miyagi Medical and Welfare
Information Network : MMWIN)” &3 L. A
Do & LTOA — a2 EFGIEEHEET L.
COF —wHREEHO b E T, WHOSuMBY Ry
p g —-2) & LCoHERERELEEE A TN

HLARASKEERTAN 2 H & i

AMALTHS,

7 OHUREFN BB S IR . BHELME
CHHET 3 ERURR & ABEROERERA T, BR
ENHWOMTO v — b L ASEHREHEITI T LR
y. HELEELALAX OB, MHEEIERA ST
L SRBIEEERE L < v, RSB oM T
AEFR D > ANBER~OWHROBE L LTI LE
i & Uil e ek 2 5 HURRARE L <V
LRGN TP B E R REL L DD OS5
L eoigissie il s LR E RS ORTOR
Pl A BEIR L <UD 3 > ORED SR
Sh. 754 ~— FMRAE{LY — =, ASP BURASL

BE2200] MRS PMIRSISEE

By 7 A SRR & & O o LIRSS E
A3 “BeE¥EFL LEFINS IRBEFVCHE
SVTWB,

BERETIESVT, SRBHESEX 7 » 72530 T
MEHSEATE TR, BE. A% - [UITBHURE
BB I BMESTT LERMRBS TV 3, &
TR, SHBEF DS B, EiT, HIRERE, &
TEERE L~ D Y X7 AT - 7, WLy
AT LS ¥ a2 TR - N - 2B
by -y EERETE N~ Vo T, DR
Hivx5 s, ASPUBRFBAXBY AT &, B
MBS 27 5, BEEEBEEY 7 X5 4, #
BAYI 7 LYARAYRTF AL, Ny I T w P YRT LI
EOYTYRAFLTHY, EEROBAIEL TR, &
NHEDY TV RF LEFAPNOFLECIE L THASDYE
THRT & CEIMLL CBAT T oo B - A
i - BHuoBMBMIcBY s oM ) & ML
LS I & s HoiiRaiE s v 0 %R EEL
LY RFLTH B,
BRBOMER 7 v FICBWT, ERSEE RIS
EREOMIEEMEBELTVE, TITR, 3IKEDS

By ik, BBV BWTRHIBEhE X T 4D

WMEAT-TBY. TOELDDE LT, B Rl
WY RF LD B, W BEEHEHE Y 2278 - oY
HEBEONA Y X F L VI UBITTHFEET- T
BY, ELHAF - R—REERNRT 4 07—
SHREN 5, BIBNTIO 2 HlE LT, WERR<
AWk oy b BHERIZEMERIZRE iCON, FEM« v 7 —
KXy FREEBELTVS,

® O, Fk26EEE, BE. R R
AL TR2GERE R, 2EREN X —F2F

ETH 5,

i, ERCBL T, SERBELABETREL T
WEY—YAE, MBRECEF27HAy b7 -2
WoRME, +-—TROAIMERIE. nvyrvv
HAI5-MBYRFoRETH D, FENLERERN
B Y 2 7 Al D WT L, SEED SR+
BHAL TV B, BEOL CARNERELCTHRNORK
HET-ThHO, BgEF— 9 2HPEFET 28 hy—
7 N— AR EEUR T — ¥ = BMERICOE L TR DK
F & R 2B EHAB S DY B, BT
Yy FEIOEGENY A 7 4" OWSEEEHE LTV 5,

O BPEFEFN EERE U HEERSE
AR T, TR SR R E IR W O
EARGHII., WK OKRE B OBV EANAALTH
AT > TV B, T "BP¥TF0" %, EiR
B USRS R ASD I oW L + 5 1250
T BOEOHBEFEHMHOED Hic ki 5
EFNELTCEEICAHPEDPSFE - WBLERLT
WERVWEEZ T A,

F o, BRI S h B LR O tho BB - R
FIEREAT T 5 2 HIL KRR, Blbx 7 4
A - A A g EEREAE, B RERERITR
T, RALRERERRR I I v & —~
BREEOBBERBCTEYLEHEE T EMTE
&I, “H—HBA" b - A
75 T & T, SRR GEILEROR & 10 2 LE
Ty BSENTIEMETER O THIE 2 T &0 TE B,
[BCALEREENA ¥ = 4 | LRI B BRI
BREERK, - FUE AT A SIS I L W & A T
Vw3,



R z Original Article

ATHE[ETR] ZRVCERENEREED medical
evacuation [CBIF BB EDIRE

Wi T B

E* 1 E‘ZEH Mrﬁ * 2

E

%FHUWAE%E%J? *uh@gr*?mjﬁubtﬁ BT & 3 EMERERET >z, TO%
[C5 U MEEARNT, 25 DVAT BEHRSIUEHICRL, ERElesEli, 2ORcE
UleRfiR e, BEEENGRTETH >RtV THE U, SRIEEE0HOERTEEERY,

| ERBRET T, BEBLE DREEOTE, WEPOEILICOVTOWROTR, AUIT—EMH

FIREBNRET 30O UERERO=
BRI, FFEEERAAL
BRIRCTELFRAI G

=
i =

BEEE T, PR NG O B %
DZF AN BT BRIIRO ERTIEE T Tv
Bo 20104, JAXA (5= AL 22 WF 9% B SE 48 A%
A vy =k MR T&37%] (WINDS
Wideband InterNetworking engineering test
and Demonstration Satellite) % Fij \» 723t [ [ ¢
FEEREAT o 7m0 WA HEE CT/NERAS Qmﬁi‘ﬂ“ﬁ)ﬂ:
SREMELZTIANBL L EHEL, NfEY
E] ‘/Imiﬁé%é‘&)f:mmiﬁf?&fﬂ\z"CSHZ%@" e
B, TASWHEREEELSONAZ LR
s L7z

T DR, 2011 AT HEA LB AR KR S,
B SR & DEFHEME (medical evacuation)
HE G Lo & ITlBHEIGIC O WTE, #F
EAE A E U, H A DMAT (Disaster

/AEB’J%Tﬁiﬁ@TEb"FzﬂEEtB?LO DAONEEFIELTY
o %7; iCU %%Btfifni%@“%’rﬁiﬁﬁb‘%u, SRS
%’“UJW{%F‘W’&&@?%;&D‘ $¥%$’J%<Ei5ﬂ%}

medical assistance team) O{GHIJF#FC b il
BOWRIZSVLTERENTWD Y,

S 05 P T B B S IR S A B
DMAT &, b9 leh & B4 L2 BT DMAT
& &b ICERMPHRII & JLF T, ERIR AT
T OFARTENBIM L 720 JEEIERE TH B 5
T LABECLE, MRS BB OK & Sl
A IR DT ANE T - Tvize 585541
F] 2, RO KRISRBCHLRE S 5 falfds X U

FHRWEEOTAAIT &L ) AN TAE R o L% o
BN C R L h oo, 24 ZOBRE O
PRI ORI & T2 ¥ Wb B A K—
MERBMBIEUERICE D, 8 km BN A
WCRRE SN ze MR & L TEWITEMis b
T w7z MCA (Multi-Channel Access) #E R 13,
SANWETE R O 72 DR T E d o foe iR
Hefifi L dT e 2ot TG EOATETH Y,
ARV ARG TS HIC s U ize MR,

Evaluation of improved Medical Evacuations and Disaster Relief assisted by High-speed, Large-volume Data
Transmission Via Wideband Internetworking Engineering Test and Demonstration Satellite “Kizuna”

* RS R A > 7 — (T 150.0013 i KIEIGH 234100, * 2 S BT S B AR SR

ICU & CCU 37 (2) : 143 ~ 149, 2013 ZffH 1 201248 A 29 1l

ICU & CCU Vol.37 (2) 2013 143

[ &35 FRHTIETHNE, $ROF— il
EASIHE & 2 b JCEESHCRM T & Ao L iR
%o LL, HEHR2S JAXANTET L] %
SR I R FR LS D T O R BB i T B
e IR A S, AN T E92) 1R
MR CTE b ol

21, i&'z <4nnb“'v“z§%#of~
BT £
Tl % Ilbv“
WTHET B,

JPENE e
TR EA &
VYRRl Niioy

I. WHRBKUTFE

FEIOM AN EIRIR ST T SR W M &
U CHEEEIT & & b ISR S /- DMAT BB
34 L BB D KE R T~ 51 7~ 5
— R 1 AR &MY WA Z 4T 0 720 TP
A BEFOHENERGOIRGE, B ESGEEETAE LM
R & R TR T R SH T BT d - 2o B A s

T R B A B o Fodl TR L 226

I # %

1. EEREORREICOVNT

FESEH A FE L FUITET S M T A ATIE
B % Elidtd ), FHRIEERSBETE L
{lpofodo®, AP 3 K 45 4310 BE R M ik 2 pes
L7ze M, RSBV TAR L Cuiz s,
MBRA L 2 ) ATIPRAEI L 72> Twize 3T
BWORBADRD, AL HFETH - T
Too FOA, TERE STEHERHEE 395 MBI A
BTN L Tz,

Wik, PR 7B EREIE 3 DDA T,
@ DMAT i #5 O BIERG & @YADY 5

DAGE DO RAT R HAEI TD » 720
b & O B B AL T & i J;Ffl-m 53
A, ML E N WIRIRICH o720 AN AHE— I
VAR AN T T S BE O T 2847 1 5 IKF 30 4 WS
ML, BERIBOKER 1T - 70 FFHIETH Y
SROWMBEICHTIETHZ LML, Eko
LW % — AT B LB Uz M DMAT
AR T I LA RO ER AR
T LI A B B SR P O B i 5 I BRI
i Uice

Wt DMAT % & ZANHETT IR EMIIZ, 24

144 ICU &£ CCU Vol.37 (2) 2013

W)!ﬂifl”i’f'x’i:@f%’w) YA ORI Lz, &

i 9 % H A JEE R & R R T
{ h%u 12 FOD2 NTMET S XS IHREEL
J2o U A N OMNEILE S, /LLﬁ”:‘ ()\I!!]*ll&'!'?"
&), HERE () i FREE) o1
BETH -7,

DMAT @ 1 — AR HIEM 1 4, 51
%%, DMAT 54 5B 21277 » %o
DMAT (& H Lk Y # %V, 20 F 5% I
BEiETAY a7y — iR Lz, EREORWE
eI REO BE LAY, A8 114
PREBEDOAN) 275 — T LT Y &
SEE DA 13 Zid— I BigBr oKk~ o
T —TE Lo 4 HOBFEOWE LRI
R,

M), FANET I S A R = M S
NBBEOHMAEDEE, BEboTWidol,
B o BB, DMAT A8 FCEH S
17&, DMAT 47T L7z Cititl 3 2 BE o
HMASDEEAY K- MCHRETH IR,
A R — N TOMIBHIIHAL L7z,

BRI HEoRERESE L b
L PEDBE ) A b EEo e L LEEA
YR b B )RR S Bl & T B TS
Tipofand, T RSP OB F TR
WCERD ol BIGOME L BHEROHENE
R

2. ERSHTEUMEREBRBERHEN
FIRTIRE T H > B EIC LT REBIBEIC
20T

EHEMEME O MR T o, TEME DS & LIRS

W SN BRI O S, bk T IR & 15
Mtk K¥%, o JEETHMOBE, 03 HoM
ST BT,
JiZid a. WO S S LEEIAT SR
BIEHOE S IZoWTIE, FAETLREER I K
Willo Tz, BRISEAIRELETH o720 L
Joiz, BB ALIECIEHINY R W05 d -
720 072, R BRI T — & E
RTEREI WL ol VI BRND -0
MAT, 3 b2y B 7RG L) Eeii
L CIFRAT B2 17 o TV B oMk Ti, &
ERTE DR ERNPLIRIE S 2L B B I
T, BHEHRO A TEAR -5 CENLEE SIS

3




#1 EAEfEeELBR0—K

AR W | s B3% - 6% S TB
67| % | NERME - AN - ik s v 2 OBk HR% BiGHAY

4 B 3 b3 EY THEGE % B~

81| &k |OFE H3% B~y

661 & |BEIEY 2= [ERiSa)
it " | R 40 M (15 Bty
30| & | BN 30 MYIE R i3 Biffl~Y

33| & | WER 40 SHIEH (5 Rl SN

61| B |l 183% EHEAY

35| & | AR 318Y0E R % B~y

21| k| SR 37 SWITER ik Fififlsy

A B | A7 EEERE 8% B RN
81| B | GEHL ANRRANERHTAR fiit HTERA Y
B | Mi% 3% BTN Y

21| AR | Bhigt B Efli=3a)

7 & | Ek 8% HfFERA~Y

78| B | ETHEm#E H3% BB~ Y

38| & | AEHR 38 MAER e BB~ Y

3B B | HEEW EEARN) i BTt~ Y

49 5 | aREREER R EERANY

67| & |ATHFR Wk BB~

591 K| FBEIT ERLAR) (2 BIiEERA Y

57 B | BRMESER 23 BB~ Y

aT| k| EIEER 23 B iR Y

61| % | BUEPIIGE (BRACRER), S fiES B fiTERA Y

LR O, To TV ALEERELEIMASNUDMAT IXb b8, LaLEm2 Ad—HE

LT ERDPIRER. ~N)F— MERMED > T ol

Jorr e

[

@mET
BB

P L7z,

OB SERE, EBHINAYK— b 2B VERIKED & 5 7o
@FALBH LR 5 ERR A S RORRRRICER CIERREEE U ko
@AVYHK— LY DMATRRR £, MEAB L L TRIETREL 7=

@DMAT BRE#, B & & bITRIBHANERERRS SAUK— & T

®1 IR OBERLRFIC, BHBEYZ PEANUR— BRI
O W LR U DMAT BRB#°, AU 7 %—CHEL, %%f%ﬁ%ﬂ&ﬁ
PEMRRRICIRE U 2o 1 DIB ORGRRFIC, MHBHEY X N EBTREARRASFS Ui,

I O}tk b RE FESHATRIRAE)

[ U b RS o BEE GHE "Pi!“'l HIE &Fiﬂ)ﬁ?iﬁ)

BERH

®=

1 A5 BIHH o BE RN OEN

ICU & CCU Vol.37 (2) 2013

145

HHTH-77EH ) LDBERIH 572,

F7o b, HHROBIEY: & EREEICoWTIE, R
MBI B~ ) K= b FToOREROEL
BERWPTH Y, ~N)R— - TOZ ANEfiO 7
HONREE I LA 0B R S o7 T
R LT, AHAE i B SR T T AU
WA BT 5 & L ATTE WD S - 72

Ehize 3k HEHOTIICDOWTHE, T
TV AUE T & Vo 2 XFIHM T, BEO
BEFPZRITCINHEN T E Lol 20720
AN AT Y TR LR e s bk ):
DRI LR FE PARET L LHTER
o tze WAEER R RN GE T, WS
{R%ETE IR S BB~ 1R T
oW D o 7o

il

4‘&%11 > to 410 O & ﬂh & xh L I»Lmu 1n
13, DMAT 2528 L 7R, St o
i BXUHELPTERWHTREERO 3 o
HTH o 720 R LRE & B i% ek &
i, ERFIERE T R o T dze L LERTTHE
FEPEONY R — | & FEBOMEXTE kDo
720

A= C -0, RIS 232 v IR T, i
{RETPT ONBIERA DT PRI ETH o7,
FOOICUBHED LI, (mld <& i
DECBE T, LB DA 54 F FHle
EhHEABVIRRTH o7, FREWMNOSE)
ERRSEOMENIIE, B SN B BE SR OHIRE
B o2t EOBEFRICIENE N L0 E T
fZEENTE ST, MISBCHE LA LfEgEsh
720

Z LTI ORISR S LR Ty a2
7 — iR AT LI D o 17, Y K
@Fﬁ%ﬁﬁﬁ%ﬁ%ateﬁwﬁMKEwiﬁ

SRR AR ERIYIC—EIC S { D %
éﬂ.i}‘ YR TE Y, BRI FE

Ve @?lSlf‘J@[ﬁiiﬁﬂ"iﬂﬁf“éz{boto ’ ;
EWETLBHOREPREOLT, HHTHHER
WBARIET, R AN DD o /oo TOWD M

146 ICU & CCU Vol.37 (2) 2013

Megtaibe Ll IS L TET, M3 28
BB SRS D A0, ARG, Wid & ADL i
EOWHT, B s 20 Az Yo BRI
il & 172 SCU (staging care unit) TH, FHIC
Wk ITC O YN SCU DIRIMALIB T E b o
7o WY B ABRDEA IS 1B & v o oS
BARETH LD L vo2lMrd b, ko e
L7ze M7z SCU MToH A RBME L7
flﬁf_"ﬂ‘&ﬂlf%iﬁ ,(i&)of:ﬁ"ﬁﬁﬂl‘(ﬁlhl’d, TS
. REU L ARSI EFRME T D, Bl
h‘UH & DY DEHEZ B
DILNOMWHT 5 15 twv EEES R
DB FRT T —F, ThdF— 2B L
7o, 8 SIS T, MR INA
7“._4 VFY VT YAREEFNTYE Y, M

EEHREHEEEHERICITE I ESTES
ZLThivb S lE ML, 4> 7)) Y=
AL B, F e 2 SR LTwab,.

% (/)19'1 l‘: L“C Mehrabian DL H 5o b1
BEATW D) DOHBHE S L
. HE 7%, PFOWMTFDT38%, FHH55%

4wxw1wxét’ G LTws
BHICERBHICBVW T, WAL TH
F— 5 BT 2 MW T, wEbT A ALY
Fe Z BMHRIREN TV B, D70, L
ShoWLEe, WE, B, MR WKL S0 5 IRE
Bk f Ll‘-‘%ﬁl] L7z, &) 77— 200k W
WA 7NV AOWRICER E b s, &

DEFEBVT, T 5 O I T R T D
/’V“‘%ﬁikz”@E(Dgl*iiml]ﬂl]l#%< J% /f] m&:
HEAbo

FLTRERIEE T HUMTE, KRS 5
M1 R e A o, ATE S S & U A
Wi cE R, (8] 2MH L 20y
ThwEwbilTwb, 0 (%3] 2ibT
7e0llid, L OBMOMTHEREE L HvD7
4= K3y ZPUBET, Bl &y — VORI
ASRD HIE EENTHE T,

TIXIESFR O P CTOIFE T I & 3
oo 7ok ZEEFRWRINHRE & OB oM
AafEXd s LT, WHEREDHNREERELD
NBHIED, WHAREIRS EOLTBRIBEIER. kK
St a2 Fom g — {2 CT Wi, &b IEAE
BREREGEAAME VL B, SHITLTHRTH
5> Th, HlEOLVICU B¥a L Tld, LF




EREFEHEL LCRGLEETAIED, HH2
ERAEEZ B,

L THFRTREFORROPEE, BIEPHE
SoiR% EOXFFRCIFRE RIRT %, [FHATHR
ik, HBOREZHOLONPFRYFLEZITFRLE
LTHIET 57:%0, TR LIFEROTHZHRDLC
ENTED, LIAPRREREPDHELEFET
W, ERRRY, AR, WREIRSAH YD, fEEoX%Y
FLEZVFORBEIDELDBILFFHE LD
b TDI2%, BEEHRZCRTARIBEREE
FHEEL <, XRLT A7 -7 IRV ER%E,
BHMICRTE 2 HEBE 2 BEFRETALS
L, AVFI VoV ARBRT SO X THREN
EEZD,

FYERICBERE R HOLT 51, BES
PRELTOWALENH S, L LBERE, K
ERIEBICHAALTLE), #CCHEEEN
BONHEBETH B, BE, BNTHETES
W H O BB R OB{E HME L H AT 15Mbps 12
BETH%5, HADMAT CHEIESERM & ST
% BB RS X 384 ~ 492Kbps O HEHE TH
%0, FHEEME TH S ADSL T 50Mbps,
7 7 A4 28— — TN T 100Mbps O3BEHE D
B2 DI T, Bu b whbE2 % 2 v,

—%, JAXAOBEEL vy —F v FBEEH
BETa9%2] 3ARBLImBEO7T V418
Wi, |AT 1.2Ghps NBIEEE % 5L 72
FBEREATVBEINFE—LT VTS %M
v, IRBECRET R 12m D7 TR
WizBA&Th, Bk 155Mbps DEENTERTH
5o TOFEE, HAZMEEMS Lo BT
9ODWMIBIZ TV, FREFROHIR TR
155Mbps DB EELZ LB TE D, £LTH
EPERTIBHEAS vF I NV—52ky, Al
AR T OED, BT ZEAM, P
Fie & 3HIMT, FHENFKC 155Mbps DB
BFUMETHL P, 2% ) AFLE TR,
155Mbps @ 3 {&® 465Mbps DHINT, FENT
BTHb,

WEETIT o AR BERER G, BIEiEREl &
FThl CHEL, 12m OTHEMRET > 7T
ERWTERZTo 2, BEEBER 1PRT

FELABE®RESL, THEEZLVY MY
BIRD T ARECELIBREORGEERZETS
TENRTER, [E¥2] BESEHROZIT

SWEIBEHEELEY,

BECE, EREOEREELA - -y
FEw)EHrefizrFmesHTLEIL
¥, 155Mbps TEE L TWTH, FEBIEBHH
% EDHHIELH 120Mbps COFEL R B, Th
ARELBL, BECHELLFVESHY AT
A, 9Mbps BT 570, 1207 7k
LG 13 EEE, PR LLARNERTED
Z e B, SmBMOKET ¥ 7 FICEREEH
LT, FLELBYRAFLOWEIEHREEIEL
72HECiE, BARL109 EASFIHTE L ER
b0 ER120DT Y FHICEHNTIOTIELL
12m QWA T ¥ 7 F THEBRONRBEREL
72AE, MERAER E 1 oD 13 » 7T
TEZEPTEI L LR D,

Z LTHIBRBPEE S TR W 2 il
<bh, BEOHHMIAREOH 0K LTH
K 3TMbps DFEFHEEEB S LEHFTE
20, 0w, REL-DIERSTIEE 2
5 (&% & BET 2 DMAT LOBEERE
PR BIR T AR L OB ISR RWME L
Wi A,

T&§7%] % REEHET 520 OMBE S,
WHRBEEDLHICREST S, REEZLEITE
B, ERATHRLEOLEMAE ED LT D PED
bo HMBBOBREE, WIHET ¥ FF O
THRR O EWM%&&60§LH#$m?%
WA, WREOBRETILESHL, TLT
BRI B AR OB BN LBRE T SR
B Do

¥ (&4 BERBETHH-0WH I
R{INR TRV, BHICRBESILTWAHE
T, EEARBCUERALLTBIZ507
MAREICMAT, 80 1~ 2 REORBAEN
LEEh D, FLERAERE RS LEH9OFH
REPPY, FEHOBERRL UTIERRE
FEEI DT L PHEhL M,

& B ATWEBPEHFOLDORE L
LY aiew, FerHYHFEHI0~ 15 ERELR
FATERNI LD, THELHZAAIZRENS
P RICETE T 5 LTI E 2 AN D
%o

LEVASEORARKES TG [&F4] %
FUH L7@EiE, BRBIBCTRITLREET
DI ENTH o2 LOHELDY, 5HDKE

ICU & CCU Vol37 (2) 2013 147

R T A
H5 ",

ik, FHENTM S TV B EHE TELES
WRIHLAEICM 2 572, WIRERT L B G E0

BT DT ERVWEET

FyU, SRR ORI & OB 2 BB

BHBo FIHAMNIE LY BB RTREE AT
T& LR E, ﬁﬁﬁﬂmnbwn&ﬁéﬁﬁﬂ
ISR TERZ LI BT v F IR E RSO

iR A (-9

o

HE DMAT WU H ACK R Y CESBR 03 3%
BT o oo FORBNIAE UMz o ME A,
OIERT A0S S LEZHT SR BB
i, @FWMORY: & B0 R, @NEFH
TBMOBETH o720 JAXA DA >~ 5 — 3
v MBERE TE9%] &, W 20 vEE
3T, UMY IRE 2 T 5 2 AT
Eh, EEHIILHLOHEEZOT FELADIE
SHEEMRSE N THY, FOBEFRELTIE
Fh] BEDTEEPEEX B, 48, Tk
TS 1B EHE T I AR R O L RIS B Vv T
[ &% ] OEFSHZMET 5,

Z OFRE ORI 39 Bl ARSI TR S
s Y FEEA v &) IDTHELL.

o

RSB 7 SRS T 9L 17
o 72 JAXA BIFEIRK, MIEEFK, SRR
FRACHALE L LB,

—

MNP SERE T2 RN - 7Y%
WFSA FIRHIER (2) MMSIEREE (1)) KRJEr
ksl 2010, p39-45

2) DMAT ¥t & ¢ H A DMAT i 0 3% % http//
www.dmatjp/katudou.pdf.
3) KEUEAREE 5 IEULFH AT VK 2BE3ALLE

148 ICU & CCU Vol.37 (2) 2013

—_
=)
=

11

12

13

=

14)

15

16

<

=

WHAKMESE (MO0 FRIE 6 55) Mk BT 5
. ST I AR R B &, ST O
CHEARKRBIGETRGE 42LEs b
SANATT LA, 2012, p524

YRNVHESS, shUFRARE, HARE b TR ARIESE
V2BV B AR CORBIEFGENE (medical evacu-
ation) & Z @M H——IFESORNED = v 7 — D
Fo—. HARMESEEES 4R 17 © 234-239, 2012
LA © BT 2o & LR e BR.
AL, 2004, pl5-94

Mehrabian A : Silent messages : implicit communi-
cation of emotions and attitude. Wadsworth publish-
ing company (2ud edition), Belmont, 1981
FUINICZ - BN ¥ A5 &, SRR A
M. BA3CEE, 2008, pl53-160

DMAT BUH R BB, hitp//www.dmatjp/
DMATkizai.pdf.

KDDL # & &30 4 » =< ¥ v | BGAN. http://
www.kddicom/business/inmarsat/bgan/index.html
NTT Fa®fksi&tl : 74 FA & —. hitp//www.
docomo.biz/html/service/widestar/.

Bilifede : WA v —hy PRBETEFR]
(WINDS) @ JAXA JERFEBHTICoWT, http//
www.jaxa.jp/press/2011/07/20110720_sac_kizuna.
pdf. 2011.

AL@RE 7Y 27 b &44 (WINDS) 4k
http://www.satnavijaxa.jp/project/winds/spec.
html#003.

FUA TSRS, MR OrEBE SERAN
4y =2y MlERE &% ] (WINDS) L

B Y OF BN © ORI B D T
I SLBME NSRRI N E Y 3 RO TV S
A XY TNE 4 NEBRLER—. http//www.jaxajp/
press/2010/08/20100818_kizuna_j.hitml. 2010.

A 28— JSAT HRKH: : WELDIE YR — AR
#4518 M. http//www.sptvisat.com/business/
satellite/pdf/001_price.pdf. 2011.

IPSTAR company limited : IPSTAR S35 g0y
78 v 4 — ¥ "IPSTAR BCP". http://www.ipstar.
com/jp/pdf/BCP.pdf.

TR HOH AREH D JAXA OFIEIC DWW T
http//www.jaxajp/press/2011/04/20110406_sac_
earthquakes.pdf, 2011.




Abstract

Evaluation of improved Medical Evacuations and Disaster Relief assisted by
High-speed, Large-volume Data Transmission Via Wideband Internetworking
Engineering Test and Demonstration Satellite “Kizuna”

Masarnitsu Shirokawa*!, Yasushi Nakajima*!, Norio Narita*?

*!Tokyo Metropolitan Hiroo Hospital, Emergency care center
2-34-10 Ebisu, Shibuya-ku, Tokyo 150-0013, Japan
*?Kesennuma City Hospital, Department of Neurosurgery

Information obtained by non-verbal communications, such as primarily images and video, plays a crucial role in
emergency situations. In such situations, information from these sources is considered to be much more effective
for communication than information from verbal sources. Shortly preceding the Great East Japan Earthquake, we
performed a successful high-speed, large-volume data transmission telemedicine experiment via Wideband Inter-
networking Engineering Test and Demonstration Satellite “Kizuna". Immediately following the disaster, we had
an opportunity to work in some capacity with Tokyo DMAT (Disaster Medical Assistance Team), which had
been deployed to Kesennuma City in Miyagi Prefecture to assist medical evacuations and disaster relief. Due to
time constraints, the full capabilities of the Kizuna link, such as the transmission of patient information, updates,
three-dimensional images, and real-time high-definition video, could not be utilized, and operations were therefore
restricted solely to the use of verbal communications. Even though this proved valuable, the efficiency of evacua-
tion planning and procedures, especially while transporting patients to the heliport, was much lower than its po-
tential. The ultra high-speed network made possible by “Kizuna” is much faster and can transmit a higher capaci-
ty of information more efficiently than any other networls. Therefore, it is an ideal satellite for the transmission of
large-volume data, including teleconferences. high-resolution images and real-time video, between multiple sites in
emergency situations.
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Remote Epilepsy Clinic using a Video Conferencing System

Ayumi Narisawa, M.D.?, Norio Narita, M.D.", Teiji Tominaga, M.D.?, Masaki Iwasaki, M.D.?,
Kazutaka Jin, M.D.?, and Nobukazu Nakasato, M.D.?

1) Department of Neurosurgery, Kesennuma City Hospital, 2) Department of Neurosurgery, Tohoku University Graduate School of
Medicine, 3) Department of Epileptology, Tohoku University Graduate School of Medicine

Careful medical interviewing is crucial for the diagnosis of epilepsy. However, the number of available epilep-
tologists is not adequate to serve the cities in Japanese regional areas. This study assessed the use of a video—
conferencing system to hold a remote epilepsy clinic with the cooperation of a tertiary epilepsy center and a local
public hospital in an area devastated by the Great East-Japan Earthquake and tsunami. The video—conferencing
system established protocols to ensure the protection of personal information on the internet,

Epileptologists in Tohoku University Hospital (tertiary epilepsy center) interviewed outpatients in the Kesen-
numa City Hospital (local public hospital) via the video-conferencing system. Medications and physical examina-
tions were performed at the Xesennuma City Hospital based on the recommendations of the epileptologists, Nine
patients received consultations via the remote epilepsy clinic from March 2012 to February 2013. Treatment
strategies were established in 4 patients with epilepsy. Differential diagnosis was established in the other 5
patients with episodes of loss of conscicusness. The interviews were successfully performed with the same qual-
ity as face-to—face interviews. Such remote clinics using the video-conferencing system will be valuable for
medical support and education in medically underserved areas. However, the current health insurance system
does not cover the provision of such telemedicine services in Japan,

(Received April 10, 2013 ; accepted April 30, 2013)

Key words : epilepsy, telemedicine, remote consultation, video-conferencing system, internet
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Table1 Summary of patients interviewed in the remote epilepsy clinic
Treatment strategies were established in case 1~4, and differential diagnoses were established in case 5-9.
EEG ! electroencephalogram, MRI : magnetic resonance imaging

" No

Age (yrs)/.
Sex

Diaghosis

Before telemedici

After telemedicine

Recommended action

25/F
26/F
28/M
40/F
39/M
53/M
41/M
15/M

21/F

Medically intractable temporal
Iobe epilepsy

Medically intractable epilepsy
with episodes of motion arrest

Unclassified epilepsy with
administration of zonisamide
and Jamotrigine

Medically intractable epilepsy
with multiple surgical treat-
ments

Multiple episodes of general-
ized motor seizures

Multiple episodes of conscious-
ness loss, hesitation of
antiepileptic drugs

First generalized motor seizure

Multiple episodes of conscious-
ness loss followed by admini-
stration of levetiracetam
Multiple episodes of conscious-
ness loss

Temporal lobe epilepsy with
dose—dependent side effect of
carbamazepine

Temporal lobe epilepsy with
daily complex partial seizures ;
low dose of carbamazepine
Localization related epilepsy
with residual seizures: depres-
sion due to zonisamide
Medically intractable epilepsy
with multiple surgical treat-
ments

Focal epilepsy with secondary
generalized tonic-clonic
sejeures

Epilepsy with multiple general-
ized tonic-clonic seizures
without aura

Epilepsy suspected

Syncope

Syncope

Reduced dose of
carbamazepine ; further presur-
gical evaluation

Increased dose of carbamazepine

Reduced dose of zonisamide and
increased dose of lamotrigine

Admission for comprehensive
evaluation with long-term
video-EEG monitoring

Start of administration of
carbamazepine

Continued administration of
levetiracetam and detailed order
of EEG and MRI

Repeat EEG after 3 months;
restriction on driving and
bathing for 6 months

Medical guidance of daily life
and plan of levetiracetam
withdrawal

Medical guidance of daily life
without medication
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Fig.2 Schematic view of remote epilepsy clinic using the internet and videoconferencing

system.
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Purpose: We evaluate the status of health information system (HiS) adoption (In this paper,
“HIS” means electronic medical record system (EMR) and computerized provider order entry
system (CPOE)). We also evaluate the affect of the policies of Japanese government.
Methods: The status of HIS adoption in Japan from 2002 to 2011 was investigated using reports
from complete surveys of all medical institutions conducted by the Ministry of Health,
Labour and Welfare (MHLW). HIS-related budgets invested by the Japanese government from
2000 to 2008 were surveyed mainly using literatures and administrative documents of the
Japanese government (MHLW and Ministry of Economy, Trade and Industry).

Results: The rates of HIS adoption in Japan in 2011 were: 20.9% for the rate of EMR adoption
in clinics, 20.1% for the rate of EMR adoption and 36.6% for the rate of CPOE adoption in
hospitals. In hospitals, the rate of EMR and CPOE adoption were 51.5% and 78.6% in 822
large hospitals (400 or more beds), 27.3% and 52.1% in 1832 medium hospitals (200-399
beds), and 13.5% and 26.0% in 5951 small hospitals (less than 200 beds), respectively. Japan
has a large number of medical institutions (99,547 clinics and 8605 hospitals) with a low
rate of EMR adoption in clinics and a high rate of HIS adoption in hospitals. The national
budget to expand HIS use was implemented for medium and large hospitals mainly. The
policy target of New IT Reform Strategy was not achieved.

Conclusion: The rate of HIS adoption in Japanese medium and large hospitals is high com-
pared to small hospitals and clinics, and this is attributable to the fact that the Japanese
government placed the target for HIS adoption on key hospitals with a large number of
beds and concentrated budget investment in those hospitals. Besides, legal approval of EMR
and the introduction of Diagnostic Procedure Combination system facilitated EMR adop-
tion. There is less financial support for small hospitals than medium and large hospitals.
The low rate of EMR adoption in clinics stems from the facts that there was little subsidies or
incentives in the national remuneration for medical services, lack of cooperation from med-
ical associations, and a failed attempt to mandate computerization of medical accounting
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(medical billing). Giving financial incentives is an effective means of raising EMR adoption
rate. For wide usage of HIS, more financial support and incentive may be necessary for small

hospitals and clinics.

© 2013 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Health information technclogy has the potential to improve
the quality of medical care [1] and to reduce society’s over-
all healthcare costs {2]. The adoption of health information
systems (HIS; In this paper, “HIS” means electronic medi-
cal record system (EMR) and computerized provider order
entry system (CPOE)) is a matter of concern for policy-
makers in different countries and HIS adoption is now being
promoted as national policy mainly in advanced industrial
nations [3,4].

In Japan, the Ministry of Health, Labour and Welfare
(MHLW) fix medical fee and controls medical institutions via
administrative direction on a universal health insurance sys-
tem. In the 1980s, the computerization of medical billing had
been used in some medical institutions, and next CPOE was
introduced in medical institutions [5]. On the other hands,
the EMR had not been legally accepted as official medical
records for a long time, and hospitals had to prepare paper-
based medical records in accordance with the law even if
they had adopted EMR. In 1999 MHLW legally permitted use
of EMR [6-8]. In 2001, MHLW published the “Grand Design”
for Development of Information Systems in the Healthcare
and Medical Fields (national policy document) [9] and set the
policy target of increasing the adoption of electronic medical
records (EMR) to at least 60% in hospitals with 400 or more
beds and all clinics nationwide by the end of fiscal 2006 [10].
In 2003 Diagnostic Procedure Combination (DPC) system [11] of
comprehensive payment of hospitalization medical expenses
during the acute phase of a condition was introduced. DPC is
the case-mix payment system that is similar to the Diagnosis
Related Groups used in US. The submission of computerized
medical record data (DPC format data) to the national gov-
ernment was requested as one of the requirement for getting
approved as a DPC hospital.

However, a complete census conducted in October 2005 by
the MHLW revealed low rates of EMR adoption: 19.0% (n=159)
in hospitals with 400 or more beds and 7.6% (n=7437) in
general clinics nationally. “The New IT Reform Strategy” [12]
(national policy document) formulated by the Cabinet Sec-
retariat's IT Strategic Headquarters in January 2006 targeted
most medical facilities with 400 or more beds by fiscal 2008
and most medical facilities with 200 to 399 beds by fiscal 2010
for adoption of HIS. For small medical institutions the goal
was established of expanding the use of low-cost EMR suited
to exchange of medical information by fiscal 2010.

Thus far reports have been published on Japan’s Health
IT Policy and the status of its adoption {13-18], national and
regional projects [14,19-21], and questionnaire surveys on
the utilization of HIS at medical institutions [13,18,22-24].
Abraham et al. [14] reviewed the recent national policy, devel-
opment and implementation of HIS. According to Yasunaga
et al. [13], the percentage of institutions that had introduced

EMR as of February 2007 was 10.0% (of sample size 1316) for
hospitals and 10.1% (of sample size 1725) for clinics. Even
the percentage for hospitals with 400 or more beds was just
31.2% (of sample size 456). These data were based on the sur-
vey that they performed. Takabayashi et al. [15] reported that
the prevalence of EMR in Japan varies according to the size of
the institution which is 62.5% in hospitals with at least 400
beds, 21.7% in hospital with 100-399 beds, 9.1% in hospitals
with less than 99 beds, and 16.5% in clinics in 2009, using
the data of a market research company. However, as far as
the authors know, there are no reports on the status of HIS
adoption based on the results of the latest complete census
conducted by the national government in October 2011 and
published in November 2012. In this study, we use this latest
data.

It has passed over fiscal 2010 that is the achievement
deadline of New IT Reform Strategy. Therefore, the accurate
understanding of HIS adoption status is required for pol-
icy evaluation. In this paper, we will present the status of
HIS adoption in Japan from 2002 to 2011, the financial sup-
port implemented by national government from 2000 to 2008,
and the achievement status of the New IT Reform Strat-
egy. Then, we evaluate affect of the policies of Japanese
government.

2. Methods

2.1.  Data on the status of EMR and CPOE adoption in
Japan

2.1.1. Usedata

In Japan, there is the official statistics performed by national
government in accordance with the law. “Static Survey of
Medical Institutions” that we used is one of them. Medical
institutions are obliged by law to reply to the Static Survey of
Medical Institutions, and so the response rate is 100% for each
year on these complete censuses.

Data on less than 100,000 general clinics, excluding den-
tal clinics, and about 9000 hospitals from the results of the
last four Static Surveys of Medical Institutions conducted by
the MHLW (data as of October 1 in 2002, 2005, 2008 and 2011)
[25,26] were used as the source data for deriving the status
and transition over time of EMR and CPOE adoption at medical
institutions in Japan. The definition of medical institutions is
as follows; a hospital is a medical institution with 20 or more
beds, and a general clinic is that with 0-19 beds (excluding
those providing dental care only). In this survey, the question-
naire is filled by the manager of the medical institutions, and
it is submitted for MHLW.

This survey includes about 30 questions on base attributes
such as hospital size, location, equipment, clinical specialties,
and implementation of surgery and tests as well as the status
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of EMR and CPOE adoption. This study used the survey results
for the following four relevant items:

1) Type of establishing organization
2) Number of beds permitted

3) Status of EMR adoption

4) Status of CPOE adoption

In Japan, EMR is generally differentiated from CPOE. There-
fore, EMR adoption does not include CPOE adoption as a
requirement for completion. The question about the status of
EMR adoption for medical institutions is as follows; “Imple-

now

mented in all areas of the facility”, “implemented in some
areas of the facility”, “in planning”, and “no planning”. In this
survey, there is no definition about the requirement function
of EMR. The requirement of EMR adoption does not include
being paperless or the implementation of clinical decision
support system in questionnaire. The EMR products within
hospitals and clinics are different in price and contents.

There is no general consensus of EMR definition in Japan.
MHLW demanded three requirements (authenticity, readabil-
ity and storability) of EMR in 1999 [6,7]. The institutions that
answered “implementation” in this survey were thought to
adopt EMR systems with these functions. There are also the
EMR definitions by Japan Association for Medical Informatics
(JAMI) {27] and Japanese Association of Healthcare Informa-
tion System Industry (JAHIS) [14,28].

The survey items about the status of CPOE adoption varied
from year to year as follows; “Laboratory test”, “prescription”,
“doctor’s appointment”, and “no implementation” in 2002 and
2005. “Laboratory test”, “radiology”, “prescription”, “nutrition”,
and “no implementation” in 2008 and 2011. The medical insti-
tutions that adopted more than one of survey items (excluding
“no implementation”) shall be deemed to have CPOE.

2.1.2. Resetting of classification in cross tabulation

The data in 2.1.1 were tallied by the number of beds and the
type of establishing organization for the responses to the four
items related to this study. However, the divisions of number
of beds in original tables were too fine for the purposes of this
study. The number of divisions in original tables is 14 as fol-
lows: No bed, 1-19, 20-49, 50-99, 100-149, 150-199, 200-299,
300-399, 400-499, 500-599, 600-699, 700-799, 800-899 and 900
or more beds. Accordingly, the classification in cross tabu-
lation was reset into one division for clinics (0-19 beds) and
three divisions for hospitals (20~199, 200-399 and 400 or more
beds) according to the number of beds per medical institution.
This reclassification was made because it is common practice
for financial support for HIS adoption from the government
to medical institutions and the setting of policy targets to be
based on divisions by number of beds.

2.1.3.  Analytical method

The data for 2002, 2005, 2008 and 2011 were re-tallied based
on the new classification adopted in 2.1.2 and the HIS adop-
tion rate and actual number of adoptions were compared by
year. The statistical estimation methods, such as hypothesis
testing, were not used in this research, since in this survey
population itself was treated, so that there is no need to expect
population from small groups.

2.2 Data on HIS-related governmental budgets in
Japan

HiS-related budgets invested by the Japanese government
from 2000 to 2008 were surveyed. The data were com-
piled mainly using administrative documents of the Japanese
government (MHLW and Ministry of Economy, Trade and
Industry).

3. Results
3.1 Status of EMR adoption in 2011

In 2011 the EMR adoption rates in Japan were 20.9% in clinics,
and 20.1% in hospitals (Table 1). The rate of EMR adoption was
lowest for small hospitals (13.5%) and highest for large hos-
pitals (51.5%). There was a difference of 38% in the adoption
rates.

3.2 Status of CPOE adoption in 2011 (hospitals only)

In 2011 the CPOE adoption rate was 36.6% in hospitals (Table 2).
The greater the number of beds in an institution, the higher
the rate of CPOE adoption. There was a difference of about
53% in the adoption rates between small hospitals (26.0%) and
large hospitals (78.6%).

3.3.  Transition in the rate of EMR and CPOE adoption
in 2002, 2005, 2008 and 2011

Fig. 1A shows the transition in the rate of EMR adoption in
2002, 2005, 2008 and 2011 by the size of medical institution.
In 2002, hardly any medical institutions had adopted an EMR
system (2.5% in clinics overall and 1.2% in hospitals overall). By
2011, the rate of EMR adoption had risen by about 19% for both
clinics and hospitals overall. In terms of size by the number
of beds, EMR adoption in medium and large hospitals moved
ahead comparatively more whereas adoption in smail hospi-
tals made less progress (see Supplementary material Tables
4-9 for status of EMR and CPOE adoption in 2002, 2005 and
2008).

Fig. 1B shows the transition in the rate of CPOE adoption
in 2002, 2005, 2008 and 2011 by the size of hospital. In 2002,
the overall rate of CPOE adoption in hospitals was 14.4%, a
comparatively higher rate of adoption than for EMR systems.
In Japan, the adoption of GPOE preceded that of EMR. By 2011,
the overall rate of CPOE adoption had increased to 36.6% and
exceeded the rate of EMR adoption for all sizes of institution
by the number of beds.

3.4.  National budget invested by the Japanese
government to expand HIS use and the number of target
institutions

Table 3 shows the national budget invested by Japan from 2000
to 2008. Out of a total amount of approximately USD $622
million, USD $379 million (61%) was invested in around 2700
hospitals with at least 200 beds and USD $70 million (11%) was
invested in about 80 designated advanced treatment hospitals
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Table 1 - Status of EMR adoption in 2011.

Facilities (total) Implementation No implementation Not surveyed®

Complete? Partial® In planning No planning

number (percent of facilities)

Medical clinics (0-19 beds)

Overall 99,547 18,653 (18.7) 2144 (2.2) 3434(3.4) 73,773(74.1) 1543 (1.6)
Hospitals (>20 beds)
Overall 8605 1490 (17.3) 239(2.8) 1230 (14.3) 5501(63.9) 145(1.7)
Size
Small (20-199 beds) 5951 631(10.6) 175(2.9) 735(12.4) 4315(72.5) 95 (1.6)
Medium (200-399 beds) 1832 465 (25.4) 35(1.9) 328(17.9) 972(53.1) 32(17)
Large (=400 beds) 822 394(47.9) 29(3.5) 167 (20.3) 214(26.0) 18(2.2)

=

“Implementation - Complete” means “implemented in all areas of the facility”.
“Implementation - Partial” means “implemented in some areas of the facility”.

The medical facilities.in  Fukushima prefecture, Ishi ki'and Kesen-numa areas in Miyagi prefecture affected by the Great East Japan
Earthquake (on March 11, 2011) were not surveyed.

Table 2 - Status of CPOE adoption in 2011 (hospitals only).

“Facilities  * Implementation Laboratory  Radiology Prescriptions Nutrition Not
(total) (overall) tests surveyed®

-2

number (percent of facilities)

Hospitals (>20 beds)

Overall 8605 3147 (36.6) 2743(319)  2564(29.8) 3002 (34.9) 2515(29.2) 145(17)
Size
Small (20-199 beds) 5951 1547 (26.0) 1265(21.3)  1175(19.7) 1430(24.0) 1085(18.2)  95(1.6)
Medium (200-399 beds) 1832 954 (52.1) 849 (46.3) 796 (43.4) 929(50.7) 822(449) 32(17)
Large (2400 beds) 822 646 (78.6) 629(76.5) 593(72.1) 643(78.2) 608(74.0) 18(2.2)

3 The medical facilities in Fukushima prefecture, Ishinomaki and Kesen-numa areas in Miyagi prefecture affected by the Great East Japan
Earthquake (on March 11, 2011) were not surveyed.
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Fig. 1~ Transition in the rate of EMR and CPOE adoption in 2002, 2005, 2008 and 2011.
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Table 3 - National budget invested by the Japanese government to expand the HIS use and the number of target

institutions from 2000 to

Fisical year Target Budget (USD*, million) (%) Receivers
2000 (Suppl.)? Hospitals and clinics 59.0 (9.5) 26 medical areas
2000 (Suppl.) Hospitals 89.7 (14.4) NA
2001 (Suppl.) Hospitals (>200 beds} 260.0 (41.8) 107 hospitals
2001 (Suppl.) Advanced treatment hospitals 29.0 (4.7) 11 hospitals
2002 Hospitals and clinics 5.3 (0.9) 3 medical areas
2002 (Suppl.) Hospitals (200 beds) 119.0 (19.1) 134 hospitals
2002 (Suppl.) Advanced treatment hospitals 41.0 (6.6) 26 hospitals
2003 Hospitals and clinics 5.3(0.9) 7 medical areas:
2004 Hospitals and clinics 2.0(0.3) 2 medical areas
2005 Hospitals and clinics 23(0.4) 6 medical areas
2006 Hospitals and clinics 2.3(0.4) 6 medical areas
2007 Hospitals and clinics 2.3(0.4) 9 medical areas
2008 Hospitals and clinics 5.2 (0.8) 13 medical areas
Total 622.4 (100.0)

2 Exchange rate: 1 USD =100 JPY.
b “Syppl.” means the supplementary budget.

(hospitals with at least 500 beds that have been specifically 4. Discussion

designated. The requirement of bed size was relaxed to atleast
400 beds since 2004). The national budget included about USD
$84 million (14%) for clinics, but this was a subsidy to be paid
inclusively to medical districts including core regional hospi-
tals, and so there was no subsidy for EMR adoption that could
be obtained by clinics independently.

Besides what was shown in the table, all hospitals were able
to receive a subsidy of about USD $6000 per bed if adopting an
EMR system in upgrading hospital facilities since 2002 under
the Medical Institution Modernization Program. Additionally,
between April 2006 and March 2010 medical institutions that
used an HIS for patients at their first visit under certain con-
ditions were given a medical fee of 30 US cents.

3.5.  Status of achievement of the “New IT Reform
Strategy” as of October 2011

The deadline of the policy target for the medical institutions
with 400 or more beds was fiscal 2008, and the policy target
aimed almost every medical institution to adopt HIS. As for
the rate of CPOE adoption, it was 75.1% in 2008 and 78.6% in
2011 to fulfill basically the goal in the New IT Reform Strategy.
As for the rate of EMR adoption, it was 35.3% in 2008 and 51.5%
in 2011 to be far below the policy target.

Then, the New IT Reform Strategy set the goal of adop-
tion in hospitals with 200 to 399 beds by fiscal 2010, but
as of 2011 the rate of EMR adoption was 27.3% (n=500). At
this rate, the New IT Reform Strategy’s policy target was
not achieved. As for small medical institutions, only 20.9%
(n=20,797) of clinics (99,547 facilities) and 13.5% (n=806) of
small hospitals with 20-199 beds (5951 facilities) had adopted
an EMR system. It cannot be said, therefore, that the goal
of expanding the use of EMR systems is being achieved
smoothly.

4.1.  Factors affecting HIS adoption in hospitals

The rate of adoption was particularly high at medium and
large hospitals with 200 or more beds (34.8% for EMR and
60.3% for CPOE) (Tables 1 and 2). This is attributable to the
fact that Japan's policy for supporting health IT adoption
mainly targeted hospitals with at least 200 beds. Hospitals
with 200 or more beds (about 2700 facilities) account for
approximately 30% of all hospitals in Japan. The Japanese gov-
ernment invested USD $379 million or about 60% of the HIS
investment budget in nearly 240 of those hospitals as the out-
lay for EMR adoption (Table 3). This means the government
paid about USD $1.6 million on average per facility granted a
subsidy. Additionally, the government concentrated USD $70
million or about 11% of the HIS investment budget in 37 des-
ignated hospitals out of only about 80 advanced treatment
hospitals (most of those are national university hospitals, and
they account for less than 1% the number of hospitals in the
entire country). Thus, facilities granted a subsidy under this
program received about USD $1.9 million in financial support.
The outcome was that as of 2011 the rate of EMR adoption at
designated advanced treatment hospitals was relatively high
at 78.6% (adopted at 66 out of 84 facilities) [25,26].

The rate of EMR adoption at hospitals with less than 200
beds (13.5%), on the other hand, remained at a relatively low
level compared with the rate of adoption for hospitals overall.
Since 2002, all hospitals could have received a subsidy of about
USD $6000 per bed if they modernized their medical facilities
and wished to install an EMR. However, it might be difficult
for small hospitals with little revenue to utilize the program,
as rebuilding of medical facilities was a prerequisite. It may
be difficult to raise the rate of adoption at hospitals with less
than 200 beds without granting a subsidy specifically for EMR
adoption, as was done for medium and large hospitals.



