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FromtheEditor

Eversinccthebubbleburst,there

havebeennofU11-dresssignsof

economicrecovery,tcndingJapanls

economytoworsenstillmorefrom

themiddleof1997.Busincssfail・ ・

uresinfinanceandsecuriticshave

continu'edtooccur,andtheunem-

ploymcntratcanddepression-type

bankruptcieshaveincreased.In

otherwords,Japanisnowunderthe

pressureindealingwithalong-term

economicaldcprcssion,industrial

cavitationthataccompaniesoverseas

transfersofproductionsites,de-

creasinginternationalcompetitive-

nesswhileglobalizationprogresses,

andvarioussocietalproblems.

Amidsuchasituation,thereisarapid

spreadofgrowthineveryareaofthe

informationtechnologyandtheopen

networKrepresentedbytheinternet,

fromindustriesdowntothesociety

andindividuallives.Becauseofthe

possibilitytorealizcelectroniccom-

merce(EC),thedigitizationof

economicactivitiesfromdevelop-

mentandmanufacturedowntoad-

ministrationandcontro1,ECisbeing

promotedinmanycountries,andis

beingworkedonaggressivelyinJa-

panaswell,withpublicandprivate

sectorstogether.Therefore,the

majoradvancedcountriesinthe

world,includingJapan,areaptto

expcricnceaparadigmshifttowarda

digitaleconomicsocjety,alongwith

therapidgrowthofdigitalinforma-

tiontechnology.

InMayl997,theMinistryofInterna-

tionalTradeandIndustryannounced

the"ActionPlanf()rEconomic

StructureRef()rm". 、Itdiscusseshow

Japan'seconomyshouldbewithinthe

world'seconomyofrapidlyad-

vancing910balization,andespecially

statesthatthekeytodealingProperly

withtheissuesofindustrialcavitation

andemployment,andsecuringgood

employmentopPOrtunities,istocre-

atenewindustries,includingtheen-

hancementofexistingindustries.

Forthisreason,itissaidthatvarious

policiesmustbepromotedintensively,

organically,andassoonaspossiblein

15areasexpectedfbrfUturegrowth,

undercloselinkageofthegovern－
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mentofficesconcerned.Andthe

firstindustrialareasexpectedfbr

growthareintheareasconcerned

withmedicalcareandwelfare.

Inthiscontext,anincreaseisexpect-

edindiversemedicalcareneedsto

correspondtoelderlypersons,along

withtherapidlyincreasingelderly

population.Inotherwords,a

growthisexpectedinadvancedmedi-

calequipmentindustries,suchas

telemedicineservicesfbrtreatment

anddiagnosisathome,andthedevel-

opmentofmedicalequipmentsthat

wouldnottaskthepatient'sbody

duringdiagnosis.Inaddition,an

evenhigherlevelofspecialization

ande伍ci『ncywouldbedemanded

fromthehospita]'smedicaltreatment

fUnctionitself,andthusprogressis

expectedinoutsourcingcommon

tasks,andinbusinessesthatexecute

hospitalservices,suchasclinical

inspectionsandprovisionofhospital

meals,inplaceofthehospital.

Basedonthesecircumstances,18

itemsarespecifiedasactionplanSf()r

promotinginformatiZationinmedical

careandwelfare,andthemajoritems

areshownbelow.

*Buildinganinf()rmationnetwork

JIQNo.112,1997 2

basedonmunicipalhealthcenters

*Promotjngtelemedicineexperi -

mentatlontopersonsrecuperatlngat

home

*Promotingtheconstructionofa

receptcomputerprocesslngsystem

*Examiningahealthinsurancecard

systemforinsuredpersons

*Establishingultra -high-precision

imagetransmissiontechnologies,

imageprocessingtechnologies,and

verificationtechnologiestosupPOrt

therealizationoftelemedicineandso

on

*Researchanddevelopmentof

communicationsystemtechnologies

fbrtheactingandsupPortoffUnc-

tionsfbrelderlyanddisabledpersons

*Promotingtechnologicalexamina -

tionsf()rasatellitecommunication

systemtoconnecthOspitalswith

emergencyvehiclesandsoon

However,inordertorealizea

widespreadregionalmedicalinf()r-

mationnetworkandthecomputeriZa-

tionofvariousmedicalinf()rmation ,

wemustfirstdealwithamountainof

issues,suchastheprotectionofpri-

vacy,security,deregulation,andpro-

motionofstandardization.

Inthisedjtion,Ihavemainlyputto一



getherarticlesonJapan,shealthcare

andinformatiZation.TheMcdical

Inf()rmationSystemDevelopment

Centerhasgivenmeoverallcoopera-

tioninputtingthesearticlestogether,

andIwouldliketoexpressmygrati-

tudehere.Ihopereadersfindthis

JIQusefU1.

r

3 皿QNo.112,1998



1.Japan,sHealthandMedicalSystem
KIMIYAKAro

Dir㏄tor

lstDiv.ofR&D

Dept.ofResearch&Dcvelopment

THEMEDICALINFORMATIONSYSTEMDEVELOPMENTCENTER

SummaryofJapan'sMedical

InsurancePolicyandSystem

1.TheSurroundingEnviron・

mentofHealthandMedical

Care

(1)Asocietyofdecreasingchild-

birthsandanincreasingelderly

population

Thedecreaseinthedeathratedueto

theprogressinmedicaltechnology

andthedecreaseinchildbirthsare

causingthestructureofourcountry's

populationtochangcdrastically・

ThetotalpopulationofJapanis130

million,butroughly15%ofitisoc-

cupiedbyelderlypersons65years

andolder,andthefUturetrendisto-

wardanevenbiggerincrease・

Thedecreaseinchildbirthsisalsoon

therise,withthetotalbirthratcat

1.42.Furthermore,ourcountry,s

averagelifeexpectancyispresentlyat

theworld'stoplevel.

JIQNo.112,1997 4

(2)Changesintheillnessstructure

Infectiousdiseases,withtuberculosis

asthef()rmcrmaincauseofdeath,are

decreasing,andchronicillnesses

causedbydailyhabitsoflife,suchas

virulentneworganisms,cerebrovas-

culardiseasesandcardiacdiseases,

areontheincrease.Presently,pre-

ventivemeasuresfbrthesediseases

arebeingactivelyadvancedinadult

healthmeasuresandelderlyhealth

measures,mentionedinalatersec-

tion.

(3)Sophisticationanddiversifica.

tionofthepeople'sneeds

Healthandmedicalservicesarebe-

comingmoresophisticatedanddiver-

sifiedtorespondtotheneedsofpeo-

ple,togetherwiththcrisingconcern

towardgoodhcalth.Conventional

group-centeredserviceswouldhave

tobechangedtowardproviding

servicestomeetindividuals.



一
(4)Nationalmedicalcareexpenses

Nationalmedicalcareexpenses

nowadaysaremovingtowardare-

markableincreaseofapproximately

onetrillionyenyearlyduetothe

growingpopulationofelderlypersons,

changesinthestructureofillnesses,

andadvancedmedicaltechnologies,

andamountedtoapproximately27.2

trillionyen(expectation)in1995・

Becauseoftheincreaseinmedical

careexpenses,themedicalinsurance

economyisworsening,andfinding

measuresagainstitisthebigissue

now.Thechangcsinthenational

medicalcareexpensesisshownin

Figure1.

2.1)escriptionofMedicalFa-

cilitiesandMedicalWork-

ers

Japan'smedica}carefacilitiesare

greatlydividedintohospitals,general

medicalclinics,anddentalclinics.

Thesemedicalcarefacilitiesareat

thctoplevelintheworldasofquan-

tit)r7duetopreviousaggressiveprepa-

rations.Howevcr,theyareconcen-

tratedinurbanareas,andthusthereis

amaldistributionofareas.

Amongthemedicalworkers,doctors

alreadyexceedtheadministrativc

goalofユ50(per100,000persons)・

However,therearestillnotenough

publichealthnursesfbrtheannually

increasingregionalhealthandsanita-

tionactivities,suchasmotherand

childhealthmcasures,adulthealth

measures,andelderlyhealthmeas-

ures.

Theannualchangesinthenumberof

medicalcarcfacilitiesandhospital

sickbcds,andthenumberofmedical

workersareshownonTablesland2.

3.DescriptionoftheHealth

andSanitationAdministra・

tion

Thehcalthandsanitationadministra-

tionfbrnationalhealthismainlydi-

videdintothef()110wingthreeareas.

①Regionalhealth(forresidents・fa

rcgion)

②Schoolhealth(f・rschoolstu-

den!s)

③Occupationalhealth({brcompany

workers)

ASfbrthepolicyonregionalhealth,a

consistentsystemisestablishedofthc

country(MinistryofHealthandWel-

fare),prefectures(HealthAdminis-

trationDepartmentBurcau),health

centers,andmunicipalities(Health

5 JIQNo.112,1998



AdministrationSection).

ハmongthese,thehealthcenters(ap-

proximately700facilities)playan

extremelyvitalroleasthecentral

organizationofpubhchealthactivi-

ties,suchasillnessprevention,health

promotion,environmentalhealth,in

thelifeandhealthofregionalresj-

dents.

Ontheotherhand,schoolhealthand

occupationalhealthwillnotbemen-

tionedheresincetheyarewithinthe

jurisdictionoftheMinistryofEduca-

tion,Science,andCultureandthe

MinistryofLabor,respectively.

Here,wewillmentjononmotherand

childhealth,adulthealth,・andelderly

healthfromtheregionalhealthmeas-

ures.

(1)Motherandchildheakhmeas・

ures

Japan'smotherandchildhealth

measuresarebasedontheconsistent

systemofbefbremarriage,prcgnancy,

deliveryperiod,new-borninfantpe-

riod,andinfantperiod,andsystema-

tiZationisattemptedforprovidingthe

mostsuitableservice(healthguidance,

healthcheckups,medicalcare,etc.)

fbreachperiod.

A・saspecialcharacteristicofJapan,a

womanwhoispregnantmustreportit

JIQNo.112,1998 6

tohercity,town,orvillage,anda

maternityrecordbookisgivenin

return.Thjsreporthelpstheadmin-

istrationgraspthenumberofpreg-

nancies,andisavitalstartingPoint

fbrenforcingconsistentmotherand

childhealthmeasuresfroma

woman,speriodofpregnancytothe

infantperiod.

Thematernityrecordbookisahealth

recordinregardtopregnancy,child-

birth,andchildcare,aswellasan

itcmthatprovidesadministrative

inf()rmation,health,andchildcare

infbrmationconcerningthemother

andchild'shealth.

Asaresult,ourmotherandchild

healthlevelistopclassintheworld.

(2)Adultandelderlyhealthmeas・

ures

Cancer,cerebrovascularaccident,

heartdisease,anddiabetesallorigi-

natefromlifehabitsandaging,so

countermeasuresagainstthemarean

extremelyvitalissueintheelderly

SOClety・

Forthisreason,Japanenforcesvari--

oustypesofhealthmedicalcare

services,startingwithhealthcheck-

ups,basedonthe``GeriatricHealth

Law",withthepurposesofillness

prevention,earlydetection,andearly



treatment.

Theseservicesaregiventoregional

residents40andover,andthecity,

town,orvillageisobligedtobethe

mainserviceprovider.

Servicesarementionedbelow.

①Provisionofhealthrecordbo・ks

②Healtheducation

③Healthconsultations

④Healthexaminati・ns

●

●

●

○

■

■

●

●

Basichealth

Stomachcancer

UtCrineCanCer

Lungcancer

Breastcancer

Largeintestinecancer

Comprehensivehealth

Remedyandguidanceoflife

habits

⑤Functi・naltraining

⑥Visitingguidance

4.MedicalCareSupplySystem

(MedicalCarePlan)・

Japan,smedicalcarelevclishighly

rankedworldwide.However,the

environmentsurroundingmedical

careisalsochangingdrastically,such

asinthearrivalofanelderlysociety,

changesinthestructureofillnesses,

andprogressinmedicaltechnology.

Fromnowon,asystemwouldbe

requiredtoprovideetifTicientandhigh-

qualitymedicalcareservicestodeal

withthesechanges.

Becauseofthisneed,the"Medical

Law"madeitobljgatoryf{)rthepre-

fecturestoplana"MedicalCare

Plan"andtoreexaminetheplanevery

fiveyears.Inordertopromotethe

preparationofasystematicregional

medicalcaresupplysystemtodeal

withthenation'sdiversifiedand

sophisticateddemandsonmcdical

care,themedicalcareplanaimsatthe

efflcientuseofmcdicalresourcesand

ensuranceofmutualinteractionof

fUnctionsbetweenmedicalfacilities.

Thecontentsofthemedicalcareplan

arecomprisedofrequircdandoption-

alitems.Therequireditemsare

usedinsettingupthemedicalareasas

aunitf()rpreparingthemedicalcare

provisionsystem,andindetermining

thenumberofsickbedstobe

equippedineachmedi(ちalarea.The

optionalitemsaretheitemsshownin

(2)below.

(1)Requireditems

①Setupofmedicalareas

Secondaryandtertiarymedicalar-

easmustbeestablished.

Thetertiarymedicalareasarethe

areasinwhichhospitalsickbeds

7 JIQNo』12,1998



〆

arepreparedfbrtheprovisionof

specialmedicalcare,e.g.,onethat

requiresadvancedtechnology,and

asaprinciple,theyaregrantedto

prefecturalregions.

Thesecondarymedicalareasare

theareasofgeneralmedicalcare,

excludingspecialmedicalcare,

whereasystemmustbesecuredfbr

providingmedicalcaremainlyf〈)r

hospitalization,andaregenerally

grantedtoregionsofeveryday

life.Presently,secondarymedical

areasareinstitutedin348areas.

②lnstitutingthenecessarynumber

ofsickbeds

Therequirednumbcrofcommon

sickbedsisdeterminedforeach

secondarymedicalarea.There-

quirednumberofsickbedsforpa-

tientswithamentaldisorderor

withtuberculosisisdetermined

withtheprefectureastheregion.

(2)Optionalitems

①ltemsconcerningthepreparation

goalswithconsiderationtohos-

pitalfUnctions

②ltemsc・ncerningthesecurityof

medicalcareandemergency

medicalcareinremoteareas

③ltcmsc・ncerningthemutualin－

JIQNo.112,1998 8

teractionofthefUnctionsofhos-

pitals,medicalcareclinics,and

pharamacies

④ltemsconcerningthesecurityof

medicalworkers,suchasdoctors

andnurses

5.1)escriptionoftheMedical

InsuranceSystem

Japanhasana11-citizeninsurance

system,andthusallJapanesecitizens

havesomekindofmedicalinsurance.

Medicalinsuranceisdividedinto

employmentinsurance,national

healthinsurance,andelderlymedical

care丘omthe``ElderlyHealthLaw"

whichissharedcontributionfromthe

twomentionedbefbre.Employment

insuranceisthehealthinsurance,

marinerlsinsurance,andbenefitsoci-

ety,whichcoverscompanyworkers

astheinsured.Nationalhealthin-

suranceisccntcredonthenational

hcalthinsuranceofciy,town,orvil-

1age,withthecommonregionalresi-

dentsastheinsured.Elderlymedi-

calcareonlyapPliestopersons70

andabovethathaveemployment

insuranceandnationalhealthinsur-

ance,andpersonsfrom65to70who

areacknowledgedwithahandicap.

Thetypesandapplicablepersonsof



medicalinsuranceareshownonTa-

ble3.

6.MechanismofInsurance

HealthExaminations

InJapan,thepatientsare丘eeto

choosethemedicalcareorganiZation

forreceivingmedicalservice.The

expenseonmedicalserviceispaid

outofthepatientlsmcdicalinsurance

tothemedicalcareorganizationby

passingthroughanexaminationpay-

mentOrganiZatiOn(anOrganセatiOn

thatexaminesthebillfromamcdical

careorganizationfbritsvalidityand

thcnmakespayment).Theexpcnse

isdetermincdbythemedicalfeesys-

temastheofficialrate,accordingto

thedescriptionoftheprovidcdmedi-

calservice.Themechanismofthe

insurancehealthexaminationis

showninFigure2.

fromtheissucofnursingelderlyper-

sonsintheirremainingyears.A

societalproblemisalsoarising丘om

theextrcmelyheavyburdenthata

familymustshouldercconomically

andphysicallytocarefbrtheelderly.

Thenursingcareinsurancesystem

wasf()undedtosupPortnursingcare

ofelderlypersonsatthesocietalleve1

廿omtheyear2000.Thenursing

careinsurancesystemprovidesadc-

quatcservicetopersonswhonecdit,

usingtheinsurancepremiumfbrthe

paymentofthatexpense・

Theenforcementofnursingcare

service,collectionofinsurancepre-

mium,andpaymentofexpensesin

regardtothenursingcareinsurance

systemaredonemainlybythccity,

town,orvillage.Theinsuredmust

bepersons40andabove.

7.NursingCareInsuranceSys・

tem

Fromnowon,theelderlypopulation

willincreasemorethanever,anda

bignationalcauseofworryisarising

9 JIQNo.112,1998
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Figure1 ChangesintheNationalMedicalCareExpenses

Table1 ChangesintheNumberofMedicalCareFacilitiesandSickbeds

No.ofFacilities No.ofSickbeds

H㊦pitals
GeneralMedical

Clinics
DentalClinics Hospitals

General

Medical

Clinics

Actual

No.

Rate(per
lOO,000
persons)

Actual

No.

Rate(per

lOO,000

persons)

Actual

No.

Rate(per
100,000

persons)

Rate(per
lOO,000

persons)

Rate(per

100,000

persons)

1955 5,119 5.7 51,349 57.5 24,773 27.7 574.3 127.6

1960 6,094 6.5 59,008 63.2 27,020 28.9 735.1 176.8

1965 7,047 7.2 54,524 65.7 28,502 27.1 889.0 207.6

1970 7,974 7.7 68,997 55.5 29,911 28.8 1,024.4 240.7

1975 8,294 7.4 73,110 65.3 32,565 29.1 1,039.9 235.9

1980 9,055 7.7 77,611 66.3 38,834 33.2 1,127.1 245.9

1985 9,608 7.9 78,927 65.2 45,540 37.6 1,235.5 234.2

1990 10,096 8.2 80,852 65.4 52,216 42.2 1,356.5 220.4

1994 9,731 7.8 85,588 58.5 57,213 45.8 1,341.3 209.8

1995 9,606 7.7 97,069 69.3 58,407 46.5 1,329.9 206.5

Note:AsofOctoberlfor1985,1990,1994,and1995.Asoftheyearendforotheryears.

Data:MinistryofHealthandWelfare"MedicalCareFacilitiesSurvey'

皿QNo.112,1998 10
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Table2No.ofMedicalCareWorkers

ActualNo.

Rate

(per100,000

pe薦ons)

1996 Doctor* 230,519 184.4

Dentist* 81,055 64.8

Pharmacist* 176,871 1415

PublicHealthNurse 31,581 25.1

Midwife 23,615 18.8

Nurse,PracticalNurse 928,896 738.0

DentalHygienist 56,466 44.9

DentalT㏄ ㎞ician 36,652 29.1

Masseur/Masseuse 98,070 77.9

Acupuncturist,Cauterist 137,445 109.2

JudoEpithesisDoctor 28,244 22.4

PhysicalTherapist(PT)** 12,312 9.8

OccupationalTherapist(OT)** 5,181 4.1

Note

Data:

1)Malenursesareincludedinthenumber. .

2)Malenursesareincludedinthenurnber.

3)十:ThisisthenumberrepOrtedintheendof1994.

4)**:ThisisthenumberreportedfromhospitalsandgeneralhealthclinicsasofOctober1995.

MinistryofHealthandWelfare

②Medicalexamination

Patient(lnsuredand

Dependents)

③Payment・ftheshared

burden

①Payment・ftheinsuran㏄

Dremlum

MedicalCare

Organization

④Medicalfeeclaim

lnsurance

Organization

⑤Sendingtheexamined

bill

⑦Payment・fthemedical

fee

ExaminationPay-

mentOrganization

⑥Paymentofthebill

Rgure2MechanismoflnsuranceHealthExaminations

11 JIQNo.112,1998



Table3 DescriptionoftheMedicallnsuranceSystem

System ApPlicablePersons Insurer No.ofPolicy一

holde岱

Employment Health Government Workersofsmaller Country 37660000,,

Insuran㏄ bsur一
.

enterpnses

an㏄ Ass㏄iation Workersofla㎎e Healthinsuran㏄ 32,550,000
.

enterpnses ass㏄iation1.817

70fArticle PersonsofdaHy Country 100,000

691nsured employment

MarinerSInsuran㏄ Mariners Country 350,000

Benef"Society Governmentemploy一 27associations 11,800,000

ees 54assocねtions

Localemployees 1ass㏄iation

Privateteachingstaff

National Farmers 3,252municipalities 37,970,000
◆ ◆

HealthInsuran㏄ Selfモmployedpe卜

sons
166nationalhealth
・.

Clhes,towns,

andvillages
1nSUranCeaSS㏄1a-

tions

4,560,000in

nationalhealth
・
1ns口ran㏄{搭S(〉

・.

Clatlons

MedicalCareSystem Retiredpersonswith 3,252municipalities 3,350,000with

oftheRetired employmentinsuran㏄ employment
.

1nsurance

ElderlyHealth Note:Persons70 【Mainbodyof 7,800,000with

andoverwhohave en飴r㏄menq nationalhealth

employmenUnsuran㏄
L

CityＬtown,and
.

lnsurance

andnationalhealth villageheads

insuran㏄,andpe岱ons

65to70whohavea

handicap

JIQNo.112,1998 12



II・DevelopmentandPresentState

oftheMedicalInformationSystem

1・ThePresentSituationofJapan,sHealthandMedicalCare

CardSystem

KIMIYA.KAro

Director

lstDiv.ofR&D

DcptofResearch&Development

THEMEDICALINFORMA[rlONSYSTEMDEVELOPMEINTCENTER

Introduction

Withtheapproachofalowchildbirth

andincreasedclderlypopulationso-

ciety,theenvironmentsurrounding

ourcountry`shealthandmedicalcare

ischangingdrastically.Theprovi-

sionofhealthandmedicalservicesis

reachingaturningpointalongwith

thenationlsrisingconcerntoward

goodhealthandthcdiversificationof

needs.

Ontheotherhand,thereisremark-

ableprogressoftheinf()rmation-

orientedsocjety,andtheuseofin-

f()rmationcommunicationtechnology

isgreatlyanticipatedfbrtheefficient

provisionofhealthandmedicalservi－

cesandtheattemptforqualitative

improvements.Varioushealthand

medicaljnf()rmationsystemsareal-

readybeingusedinmedicalcareor-

ganizationsandregions,andwecan
saythatinformationorientationinthe

healthandmedicalcareareasisthe

currenttendency.

Inrecentyears,withtheautonomics

asthenucleus,ahealthandmedical

cardsystem(calledcardsystem

hereon),card-typemediaasICcards,

isbeingintroducedfbrthehealth

managementofresidents.Our

foundationhasalsobeenworkingon

theresearchanddevelopmentofthe

cardsystemsince1987,asacommis-

sionbusinessoftheMinistryof

13 JIQNo.112,1998



HealthandWelfare.

Here,basedontheseaccomplish-

ments,wewillintroducethepresent

andfUturetrendofourcountry`scard

system・

1-1.Whatisthe"Healthand

MedicalCareCardSys・

tem,,?

Themedicalinformationofanjndi-

vidualatamedicalcareorganization

andtheinformationofthehealthcx-

aminationresultsatanautonomy

cannotb'ecalledaninteractiveand

effectivehealthrecordoftheindivid-

ua1,fromthefactthattheinformation

iskeptandmanagedseparately.The

cardsystemhasthecharacteristicof

enablingagatheringofallhcalth

rccordsofanindividualintoonecard

fbrtheindividualtocarry.Itspur・ ・

POsejsinthecontinuousmanagement .

ofone'shealthrecordbyhavingthe

individualsubmitthecardduring

medicalexaminationatamedical

organiZationorduringhealthconsu1-

tationandguidanceatahealthcenter.

Thefollowingpointsindicatethe

expectedresults.

(1)Increasedhealthawarenessof

皿QNo.112,1998 14

regionalresidents

Sinceindividualskeepandmanage

theinformationconcerningtheir

health,theirawarenesstoward

healthwillrise.Anincreasein

therateofhavinghealthexamina-

　
tlonscanalsobeanticipated.

(2)Afeelingofsecur▲tytoward

health

Bycarryingthecard,residentswill

feelthesCcurityofknowingthat

theirdoctorunderstandstheir

healthinformationatalltimes.

(3)Increasedtrustandrelationship
betweenthedoctorandpatient

Fromthetimeseriesdisplayand

graphsoftestandhealthexamina-
tionresults,andalsofromthehis-

toricalreferenceofdosage,it

wouldbeeasjerforthedoctorto

explainthecontentofmedicalcare

tothepatient.Anditwouldalso

helpthepatientbetterunderstand

theexplanationofthemedical

content.

(4)ApPlicationoftestresultsand

preventionofoverlapPingdos-
agesandmedicinethatmustnot

betakentogether

Moreappropriateandefflcient



mcdicalpracticecanbeanticipated

withtheinteractivereferencetothe

testresultsanddosagedetailsfrom

othermedicalcareorganizations.

(5)StrongermedicalcareorganiZa-
tionlinkagc

ByhavingmedicalcareorganiZa-

tionssharethcirpaticnts'informa-

tion,anevenstrongermcdicalcare

organizationlinkagecanbeex-

pected.

1・2.IntroductionoftheHealth

andMedicalCareCardSys・

tem

Theautonomiespresentlyusingthe

cardsystemareshownonTable1.

Thercaredifferentbodiesinvolvedin

thecardsystem;thecountrypartici-

patesinsome,andautononomies

workindependentlyinothers.Table

lshowstheautonomiesthatarechief

providersofthissystem.

(1)ModelworkoftheMinistryof

HealthandWelfare

From1987to1989,0urfoundation,

asacommissionbusinessofthe

MinistryofHealthandWelfare,

hasworkedonthemethodofstor－

inghealthandmedicalinformation

onICcards,andtheresearchand

developmentofprocessingand

usingtherecordedinfbrmation,

usingGoshiki,Hyogo-prefectureas

thefieldexperimentationsite.

Andbasedontheresults,ameas-

ureforspreadilgandestablishing

thecardsysteminthenational

levelwassoughtfrom1991to

1993asasocietalsystem,using

Himeji,Hyogo-prefecturcasthe

fieldexperimentationsite.The

experimentationhasalreadybeen

finished,butitisstillbeingcon-

tinuedinsometownsandcitiesas

anindependentwork,andismak-

ingsureandsteadyprogress.

Basedontheresultsofthetwo

fieldexperiments,theMinistryof

HealthandWelfareindicatedthe
"HealthandMedicalCareCard

SystemGuidelines"toprefectures,

asmentionedinalatersection.

(2)ModelmarketoftheMinistryof
HomeAffairs

TheMinistryofHomcAffairshas

unfoldeda``RegionalCardSys-

tem"businessfrom1991withthe

purposeofeffectivelyproviding
administrativeservicetoregional

residents,suchastheissuanceof

15 皿QNo.112,1998
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variouscertificates,ascertificates

ofresidence,andtheuseofvarious

publicfacilities,aslibraries.17
0rganizationsarepresentlydesj9-

natedasfieldsfbrthisbusiness.

PrimarydesignatedorganiZations

(1991)
Yonezawa,Yamagata;Kjtaiba-

raki,Ibaraki;Hiyoshi,Kyoto;

Okayama,Okayama;Nariwa

Okayama

Secondarydesignatedorganiza-

tions(1992)

Chino,Nagano;Hamasaka,

Hyogo;Kagawa,Kagawa;Saijo,

Ehime;IsahayaNagasaki

TertiarydesignatedorganiZations

(1993)
Iwamizawa,Hokkaido;

Tateyama,]r()yama;Izumo,Shi-

mane;Tbyoda,Shizuoka;Yo-

nago,Tbttori;Ohseto,Nagasaki;

Yamaga,Kumamoto

ThesedesignatedorganiZationsarein

pursuitofbuildingastandardmodel

systemthatcanbeusedatallnational

autonomies,andexcludingtheor-

ganizationsthatarestillinthedeve1-

opmentprocess,operationhasalready

beingstarted.TheMinistryof

HomeA伍airshasgatheredtheresults

upnow,andannouncedthestandard

JIQNo.112,1998 16

systemthatcanalsobeusedatother

autonomies・Itisalsotakenupasan

essentialmeasureinthehealthman-

agementofregionalresidents.

(3)ModelworkoftheSocialInsur-
anceAgency

TheSocialInsuranceAgencyheld

theexperimentationofusingIC

cardsfbrhealthinsurancepolicies

from1995to1998,usingYatsu-

shjro,Kumamotoasthefieldex-

perimentationsite.Thecardsare

issuedtotheinsuredandtoeach

dependent,havingthefUnctionas

aninsurancepolicy,aswellasthe

abilityforrecordingheahhdiagno-

sisinf()rmation.Thenumberof

issuedcardsamounttoapProxi-

mately80,000,andisofthelargest

scaleinourcountry.Recently,

accordingtoJapanls``ActivityPlan

f()rtheRe丘)rmandCreationofthe

EconomicStructure(cabinetcoun-

cildecidedonMay16,1997)",it

wasdecidedto``startthea(ljust-

mentofpartiesconcernedin1997

f()rusingcardsf()rhealthinsurance

policies,andholdthenecessary

examinations・"Inthiswa)㌧Japan

hasdecidedto㎞troduceandex-

aminethissystemaggressively,as

aCOUntryaSWelL



(4)WorkOtherthanthatofthe

Country

Otherthantheworkinwhichthe

countryisinvolved,someareex-

ccutedasanautonomy'sindepen-

dentwork,somearcexecuted

independentlybymedicalcareor-

ganizations,someareexecuted
withtheregionastheobjectunder

thecooperationofregionalmedical

societyandprjvateenterprises,and

somearcexecutedbyprivateen-

terpriscsfbrthehealthmanage-

mentoftheiremployees.

1-4.HealthandMedicalCare

CardSystemGuidelines

Thecardsystemisabrandnewtype

ofhealthandmedicalinf()rmation

system,requiringtheresidentsto

keepandmanagetheirownhealth

recor¢andthereareuniquematters

thatrequireattention丘)ritsefficient

andsmoothintrodUctionandimp]e-

mentation.Basedonthefieldex-

perimentationresultsheldinGoshiki

andHimeji,inwhichourfbundation

wasentrustcdbytheMinistryof

HealthandWelfare,thebasiccondi-

tionsf()rautonomiestointroducethe

cardsystemwereindicatedtoallpre-

fecturesinJuly1994asthe``Health

andMedicalCareCardSystem

Guidelines".

Inaddition,ourfbundationhasgath-

eredmattersofcautionontheguide-

lines,fromconcreteexplanationsand

introductiontoimplementation,inthe

"HealthandMedicalCareCardSys -

temIntroductionManual".

Theguidelinesgivethef()llowing

pointsasthebasicconditionsf()rsafe,

effective,andsmoothimplementation

ofthecardsystem.

(1)Thoroughprovisionof㎞ow1-

edgetorcsidents,suchasthe

purposesofthecardsystem

Makesurehealthandmedicalcare

organizations,suchaslocalauto-

nomiesandregionalmedicalso-

cieties,enforcepublicrelationsby

runningarticlesonpublicrelations

magazinesandpubljcizingthecard

systemathealthexaminations,so

theresidentsthoroughlyunderstand

thepurposesandusageofthecard

syst'em,andthefacilitiespermit-

tingitsuse.Inaddition,make

surethewindowforinquiriesfrom

residentsisdefined.

(2)Cooperationandparticipationof

17 JIQNo.112,1998



healthandmedicalcareofparties

concerned

Reliableinformationinputand

outputareessentialfbrbetteruse

ofhealthandmedicalcareinfbr-

mationwiththecardsystem,and

healthandmedicalcareorganiza-

tionsmustbeinagreementtoco・ ・

operate・

(3)Establishmentofmeasuresf()r
enSurlngSeCurlty

Measuresmustbeestablishedfor

ensuringsecurity,asestablishing

rulesontheprotectionofprivacyand

thepublicannouncementofinf()rma-

tion.Privacyprotectionisespe-

ciallyanessentialfunctionforthe

healthandmedicalcareinf()rmation

systemthatreliesnotonlyoncom-

putertechnology,butalsoontheap-

propriatehandlingbyallpartiespar-
ticipatingjnthecardsystem,suchas

theresidentsandhealthandmedical

carepartiescohcerned,andthemost

efifectivemeasuremustbetakento

matchtheregionlssituation.

(4)Securityofinf()rmationcompati-
bility

Inviewofthewidemigrationof

residents,itisessentialfbrtheac-

cumulatedinf()rmationinthecard

JIQNo.112,1998 18

systemtobeusableeveninare-

gionthatisnottheregionofissu-

ance,andameasuremustbetaken

f()rsecuringinf()rmationcompati-

bilitysoinformationcanbeused

widely.

(5)Measurestowardtheenrichment
ofhealthandmedicalcareserv-

ices

Measuresmustbeenf()rcedtoward

theenrichmentofhealthandmedi-

calcareservices,suchasactivere-

gionalhealthactivitiesdoneby
healthandmedicalcareparties

concernedandlinkageoffUnctions

betweenhealthandmedicalcare

facilities.

Further,itisdesirabletohavean

interactionbetweentheexistent

healthandmedicalcareinfbrma-

tionsystemandthecardsystem,

suchascreatingadatabaseonthe

healthexaminationresultsand

basicinfbrmation(name,address,

etc.)oftheresidents.

1-5.PresentSituationof

HealthandMedicalCare

CardSystemStandardiza・

tion



Presently,mostofthecardsofthe

cardsystemintroducedbyanauto-

nomyareunusableintheadministra-

tiveareaofthat加tonomy.Along

withthewideningoftheresidentsl

areaofdailylife,itishighlydemand-

edfbrfUturecardsystemstobe

usableinawidearea,exceedingthe

administrativeareaoftheautonomy,

asalsoindicatedintheguidelines.

Inotherwords,thereisagreatneed

f()rthesecurityofcompatibility

(standardiZation)・

Inregardtothecardsystemswhich

alreadyuseICcards,standardbase

techno}ogytosecurecompatibilityis

beingdevelopedasfollows.

(1)CAM(ContentsAccessManager)
software

Inthepresentcardsystemsintro-

duccdbytheautonomies,theauto-

nomyitselfdetermineswhetherto

recorddatainwhichareaofthe

cardmemory(memoryallocation),

andbuildsthcsystem.Andcom-

patibilitycannotbesecuredbe-

causetheallocationdiffersforeach

autonomy・

CAMsoftwarewasdevelopedby

theNewMediaDevelopmentAs-

sociationFoundationasameans

f()rsolvingthisproblemtechno－

19

logically,anditisusedf()rreading

andwritingcarddatawithoutthe

needtobeconsciousofmemory

allocation.WithCAM,a"tag

number"isgrantedtoeachdata

itemtoberecordedonthccard,

suchasthenameandaddress,and

thedataisrcadandwrittenby

designatingthetagnumber.The

tagnumberscorrespondtoeach

dataitemwitha1:1ratio,and

CAMhandlesthetagnumberand

dataitemasapair(Figure1).

Thisispresentlyadoptedinthe

``RegionalCardSystem"ofthe

MinistryofHomcAffairs,asystem

inTakigawa,Hokkaido.

(2)Standarditemsandtagnumbers
Compatibilitycanbeattainedtech-

nologicallybyincorporatingCAM,

butthedataitemsandcorrespond-

ingtagnumbersmusthavcauni-

ficdcommonexpressionalformat.

Ourfoundationhasestablishedthe

standarddataitemscommonly

usedinthehealthandmedicalcare

welfareficld,andaddcdtagnum-

berstotheminthe``Healthand

MedicalCareCardSystemStan-

dardizationManual".Table2

showsanexampleofthestandard

itemsandtagnumbcrs.

JIQNo.112,1998



(3)Accessrights
Asindicatedintheguidelines,the

protectionofprivacyinthecard
systemisvital,andthustheopera-

tioncards(ICcards)areissuedac-

cordingtotheworktype(doctor,

nurse,etc.)thatusestheinf()rma-

tion.Theoperationcardshavea

setrange(accessrights)fbrreading

andwritinginf()rmationonthecard,

dependingontheworktype,to

limitaCCeSStOinfOrmatiOn.

Ourfbundationhasgatheredto-

getherafbrmofstandardacccss
rights,accordingtotheworktype,

inthe"HealthandMedicalCare

CardSystemStandardizationMan-

ual".Table3showsanexample

ofaccessrights.

1・6.FutureTrendsofthe

He'althandMedicalCare

CardSystem

Thissection,closelycorrelatedtothe

conventionalcardsystem,putsin

orderthetrendsthatarethoughtto

causeagreatinfluence.

(1)Usingcardsinplaceofhealth
insurancepolicies

JIQNo.112,1998 20

Asmentionedbefore,Japan's``Ac-

tivityPlanfortheReformandCre-

ationoftheEconomicStructure

(cabinetcouncildecidedonMay
16,1997)"decidedto``startthe

a(ljustmentofpartiesconcernedin

1997fbrusingcardsf()rhealthin-

surancepolicies,andholdthene-

CeSSaryeXaminatiOnS.,,

Intheconventionalcardsystem,

thecardswereissuedonlytothe

applicants,butthehealthinsurance

ICcardswouldbeissuedtoeach

citiZen,asarule.However,legal

arrangementsandsystematicar-

rangementsarestillnecessaryfor

enforcement,soasuf6cientexami-

nationperiod,wouldbcnccessary

f()rmaterialization.

(2)Electronicchartdevelopmentql

work

Ourfoundationhasbeenworking

ontheresearchanddevelopmentof

electronicchartsfrom1995as

commissionworkoftheMinistry

ofHealthandWelfare、Thisisan

attemptfbranevengreaterpromo-

tionofinformationorientationin

thehealthandmedicalcarefield ,

bydevelopingasystemtorecord

theinf()rmationofmedicalexami-

nationselectronically,・whichwould



bethestartingPointandoriginof

healthandmedicalcareinf()rma-

tion.Theelectronicchartswould

beatthecentercoreofallhealth

andmedicalcareinformationsys-

tems,andthecardsystemwouldbe

apartofthesurroundingsystems.

Thetimetakentoinputinf()rma-

tionintothecardsystemissaidto

bethecausethatishinderingPro9-

ress.Accordingtotheflowofin-

formation,theelectronicchartsare

thcstartingPoint,andbyrealizing

amechanisnitoconnectwiththis

system,itwouldmakepossiblethe

efficientinputofinf()rmation.We

thinkthefUturespreadofelectronic

chartswouldhelppreparethebase

forpopularizingthecardsystcm.

(3)Accesskeytothenetwork

The21stcenturyissaidtobethe

networkera,andmedicalcareor-

ganizationsareexpectedtobein-

teractivelyconnectedbynetworks.

PlansIbrthecardsystemarebeing

considerednotonlyfbrrecordinga

lotofhealthandmedicalcarein－

且)rmation,ashasbeendoneupto

now,butrecordingonlytheloca-

tionsofstorage,andacquiringde-

tailedinfbrmationthroughthenet-

workbyaccessingthelocationof

storageasneeded.

(4)Theplanforcreatingabasicresi-

dentregisternetworksystem

Fortheimprovementofresident

servicesandefflciencyinadminis-

trativeworKtheMinistryofHome

A任airsisconsideringmakingaba-

sicresidentregistcrnetworksys-

tem,socertificatesofresidency

couldbeissuedatanycity,town,

orviUageinJapan.Here,itisal-

soconsideredforthecity,town,or

villagetoissuebasicresidentreg-

istercards(ICcards)withcommon

specificationsnationwidetoapPli-

cantsforidentifyingtheapplicant

innctworkaccess.

Theemptyareaofcardmemory

couldbeusedforspecialcity,town,'

orvillageuses,anditsapPlication

inthehealthandmedicalwelfare

fieldisalsoanticipated.

(5)Securityofinternationalandre-
ciprocaloperabilityoftheG7-

HealthCareData'Card

InBrussels,BelgiuminFebruary

1995,'theseven-nationinf()rmation

communicationCabinetmeeting

washeld,andtheenforcementof

aninternationaljointprojectwas

agreedonllthemesinregardto
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thearrangementandapplicationof

aworldwideinformationcommu-

nicationbase.Theme8wastaken

Upastheworldwidehealthand

medicalcareapPlication,andis

called``GlobalHealthCareAppli-

cation".Inaddition,theme8con-

sistsofninesub-projects,andsub-

project6isaimedattheinterna-

tionalharmonizationofdatacards

inthehealthandmedicalcarefield.

Examinationsarebeingheldf()r

sub-project6forsolutionstothe

technicalissuesinrealizingcard

compabilityandreciprocaluse

bctweenG7participatingcountries,

andverificationexpermentationis

alsounderproject.Ourf(〕unda-

tionisalsocooperatingactivelyon

sub-project6.

bevitaltothoroughlyexaminethese

tendenciesbefbreintroducingthe

cardsystem.

InConclusion

Theenvironmentsurroundingthe

cardsystcm,suchashealthinsurance

cards,electronicchartdevelopment,

andaccesskeystothenetworkis

changingrapidly.Andtogetherwith

thischange,itisonlynaturaltoex-

pecttheconventionalcardsystem,

usedmainlyf()rhealthhistoryrecords,

tochangeaswell,initsuseandhow

itshouldbe.Fromhcreon,itwill
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N
ω

出
⇔ 、

ρ

匡
㌍
　
②
②
Q●

Table1 LＬstofCardSystemsAdoptedintheHealthandMedicalCareFields

{MedicalInformationSystemDevelopmentCenterResearchofMarch1998]

【*:PlannedNo.forDistribution】

AdministratingSu句ect,L㏄alAutonomy

AdministeringRegion
Sta廿ingDate

。fQpeロtion
Purpose

Card

Type
CardName

Su句ectforCardDistri-

bution

No.ofCards

Distributed

Takigawa,Hokkaido February

1996

Tousethemedicalexaminationandheahhpromotiondatafor

heanhmanagement.

ICcard Ge口 幅'Card Citizens *6 ,000

Yonezawa,Yamagata September

1994

Amodelregionforthe"RegionalCardSystemn(Ministryof

HomeAffairs,designatedin1991)

ICcard GenkiCard SubiectsapPlicabletoa

fourmonthhealthex・

aminationafterSeptem-

berl,1994

Elementarytojunior

highschoolstudents

*10 ,000

Kita輌baraki,Ibaraki October

1994

AmodelregionIbrthellRegionalCardSystem"(Ministryof

HomeAf旬rs,designatedinl991)

ICcard FureaiCard

Sukoyaka

Card

65andover

Oto3

*6500

Mitaka,Tokyo Julyl992 TomakeuseofindMdualbasicinforma60n,homecareinfor-

mation(ADLinformation),andinformationofmedicalexami-

nationbyinterviewinthehealthmanagementofhomemedical.
treatmentpatlents・

ICcard MitakaCom-

prehensive

CitizenCard

Patients65andover

receMnghomemedical

treatment

*1
,500

Isehara,Katlagawa February

1992

Tousebasicinformation,emergencyinformation,heahhcheck-

upinformation,welfareservi㏄records,andheanhguidance

reoordsforhealthmanagem頗tandwelfarepromotionofthe
・ ・

cltlzens.

Optical

card

Sukoyaka

Card

Elderlypersons

Inthefuture,allcitizens

21

Hakushu,Kitakoma,

Yalnanashi

July1988 TousethemedicalexamlnatiolldataoftheHealthLawfoHhe

Agedforhealthmanagementofthecitizens.

Optical

card

LifePasspo" SubjectsapPlicabletothe
HeahhLawfortheAged

3,500

Tanbayama,Kitatsuru,

Yanlanashi

Apdl1992 TousethemedicalexaminationdataoftheHeanhLawfbrthe

AgedforhealthmanagemenL

Optical

card

HealtllInfor・

m瓠ionOpti・

calCard

Subjectsapplicabletothe

HealthLawfortheAged

2,500

Toyoda,Shizuoka Aprnl996 Amodehegionforthe"RegionalCardSystemw(Ministryof

HomeAffairs,designatedin1994)
ICcard Toyoda-cho

Card

Toyoda'cho

Card

Oto15

65andover

1,000

Tateyama,Nakanii-

kawa,Toyama

July1996 Amodehegionforthe"RegionalCardSystem,,(Ministryof
HomeAffairs,designatedinl993)

ICcard OtassllaCard

JLCard

Nikochan

Card

60andover
Elementarytojunior
highschoolstudents
Babiesandinfants

*8 ,000
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AdministeringRegion
Sta"ingDate

ofOpemti。n Puq)ose
Card

Type
CardName

SubjectforCardDistri-
bution

No、ofCa㎡s

Di霜ibuted

Hiyoshi,Funai,Kyoto October

1994

AmodelregionforthenRegionalCardSystem"(Ministryof

HomeAffairs,designatedin1991)
ICcard HiyoshiFureai

Card

HiyoshiSuko-

yakaCard

65andover

SubjectsapPlicabletoa

th「eemonthhealth
.・

examlnanon

*5
,000

wazuka.Sohmku

Kyoto

August

l990

Tousethemedicalexaminationdatainheahhmanagemem. Optical

card

W泣ukaHealth

Management

ICCard

Subjectsapplicableto

theHealthLawfonlle

Aged

1,800

Goshiki,Tsuna,Hyogo March

1989

Formedlcalcareorganizationstomutuallybrowsethemedical

caredataandmedicalexaminationdata,andusetheminprac・

tice.

(MinistryofHealthandWel⑫re,1987to1989)

Also,tousetheheanhcardforwel`areservi㏄s.

IssuanceofthellSukoyakaCardninMay1992fo了managingthe

medicalcarealldheanhcheckupinformationofnew・bornin五mts

toaduns.

IC⇔rd HealthCard

SukoyakaCard

30andover

Babiesandinfantsf「om

Oto8

6,300

700

KakogawaArea,

Hyogo

(Kakogawa,Inalni,
Hadma)

April1991 Mainlyfbrdiabeticpatients,tomakeuseoftheindividuaドsbasic

informationandhealthexaminationreoordinformationinlife

guidan㏄.Also,tomakeuseofanew-bornin⑫nt,sindividual

basicinformation.developmenthistoryinformation,anddelivery

informatiollinfutureheanhexamin飢ions、

ICcard Kinocard Patientswithachronic

mness,sickbabiesand

infa爪s

8,000

Him句i,Hyogo December

l992

Experilne曲tions"eforthe,'NewHeahhandMedicalCareCard

Systemn(MinistryofHealthandWelfare,1991to1993)

Experimentationsitefortherea1Lzationofmutualuse,byinte-

gratinghealth,medicalcare,andwelfareinformation.(Hyogo,

1993)

ICcard Iki-ikiCard 60andover

Blderlypersons65and

overwhoarereceiving

homeweぬrese「vi㏄S

10,000

Hamasaka,Mikata,

Hyogo

De㏄mbeゴ

1995

Amodelregionforthe"RegionalCardSystemn(Ministryof
HomeAffairs,designatedin1992)

ICcard AnshinCard 60andover 1,700

Okayama,Okayama October

l994

Amodelregion取)rthピRegionalCardSystemw(Ministryof

HomeA脆irs,designatedin1991)

ICcard Okayama

FureaiCard

65andover *40 ,000

NadwaKawakami,

Okayama

October

1994

AmodelregionforthenRegionalCardSystem"(Ministryof

HomeAf旬rs,designatedinl991)

ICcard NanwaSuko-

yakaCard

65andover *5 ,000

HigashiHiroshima,

Hiroshima

De㏄mbe了

1993

Tomakeuseofitinhealthandwelfareservices,asaregional

caresupPortinformationsystem.

ICcard HigashiHi・

roshima-shi

FureaiWelfare

Card

Elderlypersons60and

overwhoneedhelp

3,000



N㊤

出
o

z
9
　
　
N、
目
②
②
oo

AdministeringRegion
Sta灯ingDate

ofOpe百ti。n
PuΦose

Card

Type
CardName

Su句ectforCardDistri-

bution

No.ofCatds

Di甜ibuted

Izumo,Shimane Apdl1991 Tousethemedicalexaminationdatainmedicalpractice,admin-

istrativewindowservice(issuanceofthecerti丘cateof了esidency

andsealregistration㏄rtincate)

Issuanceofthe``Children,sCardl「fromDecember1993.

AmodehegionforthenRegionalCardSystem"(Ministryof

HomeAffairs,designatedin1993)

ICα1rd 丘umo-shi

WelfareCard

㎞mo-shi

Chndren,s

Card

70andover

15andullder

6,000

16,000

Kagawa,Kagawa,

Kagawa

October

l995

Amodelregion永)rthe,,RegionalCardSystemll(Ministryof

HomeAffairs,designatedin1992)

ICcard Iki-ikiCard

GenkiCard

65andover

Adults40andoverwho

arehavingamedical
..

examlnatlon

Infants

*5 ,000

Sa茸o,Bhilne De㏄mber

1995

Amodelregionforthe"RegionalCardSystem"(Ministryof

HomeA∬airs.designatedin1992)

ICcard Saijo-shiIki-

ikiCard

Saijo-shi

GenkiCard

65andover

In⑫nts

*9 ,500

Isahaya,Nagasaki November

l997

Amodelregionforthe"RegionalCardSystem,,(Ministryof
HomeAffairs,designatedinl992)

ICcard Isahaya

Citizen8sCard

Pregnantwomen,babies
andinfants
70andover
65andover

(withadisabilityhand-
book)

Saiki,Oita Aphll992 Tousethemedicalexaminationdatainmedicalpractice,admin-

istrativewindowservice(issuanceofcertificatesofresidency

andsealregistrationcerti丘cates)

ICcard SaikiCi1izenls

Card

Citizens20andover

Personsneedinghelp

22,000

YUfuin,Oita,Oita Apロ11994 TousethecardIorwelfareconsultationsupportandcaseman-
agementsupport

ICcard YUfuinIki-iki

Card

65andover 1,000

Kunitomi,Miyazaki February

1997

SupPonofwelfareservicepmvision

Linkedwithtllehealthandmedicalcarewelfarecardthatis

enfor㏄dattheNational】LaborCoopemtiveandMiyazakimedi－
台 ・

calSOCletles

ICcard CosmosCard 65andover

(receivinghomewelfare
services)

340

Yatsushiro,Kumamoto Aphl1995 Testintroductiononhemedicalinsuran㏄cardtotakeplaceof

the"HealthInsuran㏄Certi丘cateoftheInsuredl㌧(Social

InsuranceAgency)

ICcard MedicaI

Insurance

Card

Theinsuredanddepen'

dentsofGovernment

insuran㏄andnational

heanhinsumn㏄

78,000



Figure1 FormatofDataltems

TagNo. Length value

Table2Exampleof「rermsandCodesintheStandardizationManud

ClassCodeO3HealthInformationField(AdultandElderlyHealth)

Sub.classCode ㍗19 StandardItem(Term)

06 Insp㏄tioninformation(Basichealthexamination)

10 Examinationdate

11 Medicalcareorganization

12 Medicalcareorgan屹ationcode

13 ExaminationNo.

14 Examinationtype

15 Height

16 weight

17 Standardweight

18 Rateofobesity

19 Percentageofbodyfat

1A Thicknessofsubcutaneousfat

1B Thicknessofsubcutaneousfat(upperarm)
1C Thicknessofsubcutaneousfat(back)
1D vision

1E Vision(naked・right)

1F Vision(naked'left)
20 Vision(corrected●right)

21 Vision(corrected'left)
22 Hearing

23 Hearing(1000Hz・right)

24 Hearing(1000Hz・left)

25 Hearing(4000Hz・right)

26 Hearing(4000Hz・left)

27 Bodytemperature

28 Bloodpressure

29 Max.bloodpressure

2A Min.bloodpressure

2B Pulserate

2C Proteinuria

2D Urino91ucose

2E Urinoglucose(onanemptystomach)
2F Urinoglucose(afteronehour)
30 Urinoglucose(aftertwohours)

JIQNo.112,1998 26



Table3ExampleofAccessRightsoftheCardSystem

ミ

出
⇔
z
ρ
=
v
　
②
②Q
●

OperatorSWbrkType

'

Class
「S

ub-class

お
冨
エ

§
o

AdministrativeWbrk
Emer-

gency
HealthandMedicalCareWbrk

.昌
吉 一目8

aエ£琴

冒:曇

詩
韻

已

㌔法

蓮:2
宣s
8合
=の

.§

罵胡§

£6

8

る:目』墓

妻 君

占 ⑯

詣
三5
='=◎ 一

』罷
一 〇 冒

§苫:‖
る8≧
z壽8

.§

言 窃巨

£計

=:目
.2己
旨&

£ 房

L

.2冨

§
£

き

瓢
呂秘

お

語

5
80

亘
50

暑
§
員
工

ぎ芝

§
出国
品

品's
£ 「o

已雲

婁長

言
る

£

ぎ
芝

←

Rに

誓
・誌

宮

ξ
δ

o

§

言竺

お
.受書

謡

口

§§

ピ
.亘.§

蓮 曽⊂)
山

菖
ε

§
z

」

塁

多

言

至
o

OlIndivid岨rsBasicIn血 〕rmation

Field

011ndividualSBasicInformation ○ ○ ○ ○ ○ ○ △ △ △ △ △ △ △ △ △ △ △ △ △

02AdministrativeWindowInfbr-
.

matlon
○ ○ ○ ○ ○ ○ × × △ △ △ △ △ △ △ △ △ △ △

03HealthInsuran㏄Information ○ ○ ○ ○ ○ ○ × × ○ ○ △ △ △ △ △ △ △ △ △

04PublicExpenseBurdenInfor-
.

matlon
○ ○ ○ ○ ○ ○ × × ○ ○ △ △ △ △ △ △ △ △ △

05PensionInformation ○ ○ ○ ○ ○ ○ × × △ △ △ △ △ △ △ △ △ △ △

06HandicappedPersonSHandbook

Infbrmation
○ ○ ○ ○ ○ ○ × × △ △ △ △ △ △ △ △ △ △ △

02EmergencyInformationField

01EmergencyInformation(lndispen-

sableMedicalCareInformation)
○ × × × × × △ △ ○ ○ △ △ △ △ △ △ △ △ ×



一

⇔

z
P
　
μ
Nw
　
②
②
o●

N
oo

A

OperatorSWbrkType

Class

Sub-class

W31fareWbrk
Sch

ool

La-

bor

L

当室

』

雲

§
oり

」

塁

9

§
o

」

喜
多

璽
δ

言

ε
苔∫曾

苦ε

躍
擁
匡o

嵩
=

8£

曽'あ

旨

z

8

烏と

.…2

.§

∈i

田

誓
圭

OlIndividuarsBasicInfbrmation

Field

011ndividual㌔BasicInfOrmation △ △ △ △ △ △

02AdministrativeWindowInfOr-
.

matlon
△ × △ × × △

03HealthInsuranceInfOrmation △ × ○ × △ △

04PublicExpenseBurdenbfbr-

・
matIon

△ × ○ × △ △

05PensionInformation △ × △ × × △

06HandicappedPersonもHandbook

Infbrmation
△ × ○ × △ △

02EmergencyInfOrmationField

01EmergencyInfOrmation(lndispen-

sableMedicalCareInformation)
△ △ × △ △ △

一

●

出

Note:Thecodesonthetablecarrythefollowingmeaning.

{
○:Readingandwritingisenabled

△:Readingisenabled

×:Readingandwritingisdisabled



2.R&DandVerificationExperimentationoftheIntegrated

System

KEIJIFUTAMURA

SeniorResearcher

Dept.ofResearch&Development

THEMEDICALINFORMATIONSYSTEMDEVELOPMENTCEN'lliR

2-1.TheNeedforI)evelopment

Acuteinfectiousdiseasesarede_

creasingduetoimprovementinthe

nation'ssanitaryleve1,whilechronic

illnesses,suchasgeriatricdiseases,

areinclinedtowardanincrease.To

dealwiththis,long-term,comprehen-

sivedataandcasefilesaredemanded

aseffectivedatainmedicalpractice.

Morθover,theMinistryofHealthand

Welfaregavenoticeof``Technical

CriteriaontheStorageofMedical

ImageInf()rmationontoElectronic

Mcdia"inMarch1994,permittingthe

electronicstorageofmedicalimage

inf()rmation.

Thismeansthattheoriginalcopiesof

medicalimagesusedinmedicalprac-

ticecouldbestoredonanelectronic

medium,suchasanmagneto-optical

disk,insteadoftheconventionalX-

rayfilms.

Thereisalsoanattempttomakeuse

ofcardmedia,suchasICcardsthat

areinputwithhealthandmedical

inf()rmationf()reachindividualto

keepandmanage,inmedicalpractice

atmedicalcareorganizationsandin

healthconsultationsandguidanceat

healthcenters.

Inaddition,alongwiththepopulari-

zationofnetworks,representedbythe

internet,patientinformationand

medicalimagesarebeingtransmitted

andlinkedbytelecommunications,

fbrtherealizationoftelemedicine.

Theelectronicapplicationofmedical

inf()rmationbytheuseofsuchinfor-

mationtechnologyplaysagreatpart

inimprovingthequalityofmedical

carewiththeeffectiveuseofinfor-

mationinfUturemedicalcare,the

efflcientandrationalresponsetoin-

creasingneeds,andlinkingmedica1

　 ぜ 　
careorganlzatlonslnanarea.

Furthermote,ifrelatedorganiZations

ofhealthandmedicalcarearelinked
,

andfacilitiesandhouseholdsarecon-

nectedthroughnetworksinthefUture,

thedemandwouldriseforenviron-

mentalpreparationsf()rtheaccurate
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andsafeavailabilityofinf()rmation.

However,eachsetofinformationon

themagneto-opticaldisk,ICcard,and

incommunicationispresentlydealt

withasanindividualsystem,andis

notbeingusedeffectively.

Therefore,itisnecessarytodevelop

thebasetechnologyofIntegrated

System,sotheinfbrmationcentered

onmedicalimagesstoredonthe

magneto-opticaldisk,theletterin-

f()rmationontheICcard,andthe

letterandimageinf()rmationsentby

telecommunicationscouldbeinte-

gratedandsuchinformationcouldbe

usedeffectively,bascdonthesecurity

ofusingoperationcardstodiscrimi-

natemedicalworkers.

2・2.DevelopmentObjectives

Therearevarioustypesofmedical

information,suchasimages,sounds,

letters,andnumbers,thatmustbe

inputandstoredaccordingtothedata

sizeandf()rmatofuse.

Forexample,alargecapacitymag-

neto-opticaldiskisapPropriatefor

medicalimage,suchasanX-rayfilm,

withthedatasizeof8MBpersheet.

Letterandnumberdata,suchasthe

individual'sbasicinf()rmation,asthe

patient'snameandbirthdate,allergy

JIQNo.112,1998 30

information,recordofexaminations

heldatothermedicalorganizations,

disposedrecords,andhealthcheckup

dataaresmallincapacity,andthus

couldbestoredonanICcardtobe

carriedandmanagedbytheindivid-

uaLTheinf()rmationin輌nside-

hospitalinf()rmationsystemsand

generalmedicaljnformationand

medicinalinf()rmationcouldbeob-

tainedbyaccessingadatabase

throughtheuseoftelecommunica-

tions.Thenccdf()rusingtelecom-

municationsisalsoincreasingindata

exchangeamongmedicalcareor-

ganizations.Sinceindividualdatais

regardedasvitalmedicalinf()rmation,

securitymustbeensuredtoprotect

theindividual'sprivacyandprcvent

alteration.

Especiallyinthemedicalorganiza-

tion'suseofthenctworkthroughtele-

communications,itisaprecondition

tousepubliclines,bringingupthe

issueofsecurityduringthetransmis-

sionofindividualinf()rmation.

Anagreementisneededfbrdataex-

change,fbrthesafeandsuredata

exchangebetweendifferentsystems

andfacilities.

Asameanstorealizethiskindof

system,theuseofICcards,stored

withkeyinfbrmationthatrequires



security,suchastheoperationcard

(anICcardcontaininginformation
f()rdiscriminatingwhetheroneisa

medicalworkcr)indicatedinFigure1,

isextremlyusefUIinjmprovingthe

securityofasystem.

Fromthiscontext,itisdemandedf()r

theprovisionofabasefbrconstruct-

ingIntegratedSystem,comprisedof

themagneto-opticaldisksystcm,IC

cardsystem,andtelecommunications

system,forthesafeandaccurateuse

ofanindividual,shcalthdata,medical

examinationdata,andmedicalinfbr-

mationfromanonlinesystem.

Thefbllowingadvantagesareexpect-

edfromIntegratedSystem.

(1)Theoperatorcouldobtainneces-
saryinformationwithouthaving

toworryaboutthcmedium.

(2)Spaceissavedandoperabilityis
increasedbyintegratingthesys-

tem.

(3)Inf()rmationcouldbesharedbe-

tweendifferentmedicalinf()rma-

t10nSyStemS・

(4)Securitycouldbeensuredagainst
illegalacccssesthataremade

duringtheexchangeofinforma-

tionthroughtelecommunications.

(5)Systemdevelopmentcouldbe
doneinashortperiodoftimeata

lowcostbyusingmiddleware.

ThebasetechnologiesoftheFM(File

Manager,MedicalInfbrmationSys-

tcmDevelopmentCenter)forthe

magneto-opticaldisksystem,andthe

CAM(ContentsAccessManager,

NewMediaDevelopmentCommit-

tee)fortheICcardsystem,havebeen

developedalready,andmanysystems

areshowinggoodperf()rmancercsults.

Ontheotherhand,basetechnology

f()rthesecurityofacommunication

systemisstillundeveloped.

Theref()re,inthisdevelopment,itwas

decidedforthebasetechnologyof

securitycommunicationstobedeve1-

opedinmain,withFMandCAMalso

workedonasverificationcxperi-

mentat10nSyStCmS・
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2-3.ConceptoftheIntegrated

System

(1)Figure2showsIntegratedSystem

inlayers.Attheverybottom,as

thephysicallayer,aretherecord-

ingmediaanddrives,andthenthe

layersadvancehigherintothein-

terface,Integrated'Software,and

apPlicationlayers,inthisorder・

EachmediumconnectswithIntegrat-

edSoftwareattheFM,CAM,and

CM(CommunicationManager)areas・

TheCMareaisusedinaccessing

tclecommunicationnetworks.With

theselayers,applicationdevelopment

andsystemconstructionareenabled

withouthavingtobeconsciousofthe

lowerlcvels.

(2)Figure3showsthestructuralcon-

ceptofIntegratedSoftware.

Eachmediuniwouldpassthrough

IntegratedSoftwaretocomecttothe

apPlication.Here,wewillexplain

theconstitutingfactorsofIntegrated

Softwareascontrolunitandthemod-

ulesoftheOCM(OperationCard

Manager),FM,CM,andSM(Secu-

rityManager)・

TheOCMcontrolstheoperation

cardsastheCAMhost,andtheSM

ciphers,composes,anddetectsina-

nipulation.Thecontrolunitcontrols

thestartupofeachmanagerasre-

quired.

Thecomectionbetweentheintegra-.

tionsoftwareandapPlicationisuni-

fiedasAPI(ApplicationProgram-

mingInterface)・

Thismeanstheapplicationdevcloper

coulddevelopeachapPlication

withouthavingtoconsiderthedetails

ofIntegratedSoftwarespecifications.

Themainitemsf()rexaminationof

IntegratedSoftwareareshownbelow.

1)Ensuringsecuritybetweenmanag-

ers(OCM,FM,CM)

2)Ensuringsecurityduringtheuse

oftelecommunicat輌onsbythees-

tablishmentofareliablemeansf()r

authoriZationwiththeICcard

3)Improvingthesecurityleveland

ensurjngthecommonavailabihty

oftheentiresystemusi血gthetwo

itemsabove.
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2・4.OnVerificationExperi・

mentation

Verificationexperimentsonthede-

velopmentofanindividualhealthand

medicalinf()rmationIntegratedSoft-

warehavebcenexecutedfrom1995

asathree-year-project;basicdesign

anddetaildesignoftheexperimental

systemin1995,makingoftheex-

perimcntalsystemin1996,and
evaluationandmodificationofthe

experimentalsystemin1997.

Thefieldforverificationexperimen-

tationwasbasedattheendoscope

unitsintheNationalCancerCenter

CentralHospitalandtheNational

CancerCenterHospitalEast.The

twohospitalswereconnectedwith

iSDN(INS64)publiclines,anda

systemwasconstructedfbrdata

transmissionandcooperativeimage

diagnosisofmainlyendoscopicim-

ages・

Theverificationexperimentswcre

heldbyassumingcasesinwhichit

wasnecessaryf()rthestaffofboth

hospitalstoexchangeopinionsand

」1QNo.112,1998 34

discussthecase,suchaswhenapa-

tientgoestobothhospitalsforin-

spectlons・

Theentirestructureoftheverification

ヴ 　
experlmentatlonsystemisshownin

Figure4.

2・5.Summary

Inordertointegratethemagneto-

opticaldisk,ICcard,andtelecommu-

nicationsf()ruse,wedevelopedInte-

gratedSoftwareforthebaseofsecu-

ritycommunication,togetherwiththe

useofexistentFMandCAM,and

heldverificationexperiments.Asa

result,wewereabletocnsurefUll

security丘omIntegratedSoftware,

realizingthereliableauthorizationof

の 　
communlcatmgPersons,protectionof

privacywithciphering,anddetection

ofalteration.



UserCardOperationCard・Database

lCCardCommonStandardsMagneto-OpticalDiskCommunioation

Figure2LayerStructureofthelntegratedSystem
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LUserCard

Operation

Card

Magneto・optical

Disk

Telecommunications

OCM:

CAM:

FM:

CM:

SM:

lntegratedSoπware ApplicationSoftware

OperationCardManager

ContentsAccessManager

FileManager

CommunicationManager

SecurityManager

Figure3StructuralConceptofthelntegratedSoftware
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3.R&DandVerificationExperimentationontheImageLink・

ageSystem

KEIZOUSHIODA

ClliefSeniorResearcher

DepLofResearch&Development

T肥MEDICALINFORMA[rlONSYSTEMD肌OPMENTCENTER

3-1.AimofDevelopment

Tbconnectcommunicationlines

(ISDNlines)betweenkeyhospitalsin
thecity,andbetwcenkeyhospitals

andmedicalclinicstochecktheef-
fectivenessofthemedicalimage

linkagesysteminhospita1-hospital

ljnksandhospita1-cliniclinks,suchas

inonlinecaseconferencesandsup-

portofremotereadingsofX-rays,
alongwiththedevelopmentofneces-

sarybasctcchnologyandfieldverifi-

cationexperimentsfromtheview-

pointsofsecurity,reproducibility,and
commonavailabilityinordertobuild

amedicalimagelinkagesystemthat

willproveusefulinthepromotionof
medicalcareorganizationlinkage.

3・2.1)escriptionoftheImage

LinkageSystem

Intheimagelinkagesystem,personal

computersandworkstationsthatare

abletodisplaythepatients'medical

careinf()rmation(especiallyimage

dataofX-raypictures,X-rayCTs,

andMRIs)areconnectedbyISDN
linesfordoctorsinremoteareasto

trcatorexamineacasewhilelooking

atthesameimage.

InFigure1,thesameimageisdis-

playedontheimagelinkagesystems
ofClinicAandHospitalB,anda

commonpointerisalsodisplayedon

bothimagelinkagesystemstomove

insynchronicity,withsuchfUnctions

asfreehandwriting.
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ClinicA HospitalB

FigurelExampleoflmageDisplayonthelmageUnkageSystem

3・2-1SystemConfiguration

Thebasicsystemconfigurationofthe

imagelinkagesystcmisshownin

Figure2.

!

/
＼、

!

./
/L`"kagesystgiK－ 欝

＼

Magneto-opticalDiskDevice

(MEDIS-DCStandards)

郵
禰 蕊 ・納

畷:羅 ・汽,

'七二

N

Figure2BasicSystemConfiguration
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(1)Hardwareconfiguration
Thebasichardwareconfigurationoftheimagelinkagesystcmisshownon

Table1.

Tab|elBasicHardwareConfiguration
Item

No.
Hardware Description

1 ImageLinkageSystemUnit(Personal

ComputerorWbrkStation)

Controlstheentiresystem

2 DisplayMonitor Displaystheimagα

3 FnmDigitizer Usedtoinputanddigitizetheimage

i㎡ormationfromtheX-rayfilm.

4 OperationCardReader UsedtoinputtheICcard(JIS)R)r

networks㏄urity

5 Magneto-opticalDiskDevice(Com-
monStandards)

Storesthedigitizedimageinformation
anddocumentinformationontothe
magneto-opticaldisk.

6 TerminalAdapterorRouter UsedtoconnectwiththeISDNlines.

7 ISDN Usedtotransmitthedigittzedimaged

informationanddocumentinlbrma-

tion.

(2)Softwareconfiguration

Thebasicso丘wareconfigurationoftheimagelinkagesystemisshownon

Table2.

Table2BasicSoftwareConfiguration

Item

No.

Software Description

1 Windows95ハVindowsNT/UNIX Operatingsystem

2 IntegrationSoftware UsesanICcardinthecommunication

reqUiringinfOrmatiOnSeCUrity.

3 CommonStandardsFileManager Usedtoinputfromamagneto-optical

diskofco㎜onstandar由

4 ImageLinkageSoftware Usedtomanagethemessagesinthe

imagelinkagesystem.

5 ImageProcessingAPPIication ImagelinkagesystemapPlication

usedindisplayingtheimage,en-

1argingandminimizingtheimage,etc.
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3・2・2Functionsofthelmage

LinkageSystem

ThefUnctionsoftheimagelinkage

systemareshownonTable3.The

functionsonthetableindicatedwitha

``○"markforthelinkagefUnction

arethefUnctionsthatworkinsyn-

chonicitywiththeimagelinkage

system,andinordertorealizethis,

weareattemptingthestandardization

ofmessagessentandreceivedbe-

tweentheimagelinkagesystems.

Theimagelinkagesystemsecurity

fUnctionisrealizedbyuseofthe``in-

tegrationsoftware",developedinthe

"lndjvidualHealthandMedicalCare

InformationIntegratedSystemDe-

velopment"project.
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Table3 FunctionsofthelmageLinkageSystem

Item

No.

Class Function Description 1」nk

abe

1 Input!Output Inputfilm Usedtotakeinthefnmdesignatedbythedigitizer 一

Inputmedia Usedtoreadtheimagedatafromthemagneto-
opticaldisk(commonstandards)

一

Outputmedia Usedtowritetheimagedataontothemagneto-
opticaldisk(oommonstandards)

一

2 File Initializemedia Usedtoinitializethemagneto-opticaldisk(com-
monstandards)

一

Deletefile Usedtodeleteafileinthemagnetσoμicaldisk

(commonstandards)

一

Copyfile Usedtooopyafneinthemagneto-opticaldisk

(oommonstandards)

一

3 Transmission Wans餅image Usedtotransmittheimagetothedesignatedparty 一

Reverseoompression Reverseoompressiongf2to16-bitJPEG(mon(+
chrome)

一

Normaloompression Normaloompressionof8and12-bitJPEG

(monochrome)

一

4 Browse Setbrowsingcondi-

tions

Usedtobrowsetheimageinthemagneto-optical

diskunderthedesignatedoonditions
○

5 ImageDisplay Scroll Imagesαoll ○

Imagesize Windowsizeofimagedisplay ○

6 ImageOperation Convertgradations Usedtooonvertanddisplaythegradation ○

En1田ge/Minimize Usedtoenla培eandminimizetheimage ○

Rotate Usedtorotatetheimage90。tothele丘andright

or180。

○

Invert Usedtoinverほheimageupanddownorlefhmd

right

○

7 ImageAnalysis Displaypixels Usedtodisplaythepixels副asetpositiononthe
.

Image

○

Displaydistan㏄

「

Usedtodisplaythedistan㏄betw㏄ntwodesig-

natedpoinδ

○

8 α)nfe「enceToo1 Sharedpointer Usedtodisplaythepointeratasetposition ○

Freescript Usedtoshowthelinesegment ○

Showlines Usedtodisplayletterinfbrmation,suchasoom-

ments
○

Alterlines Usedtoalterthewordline ○

Move Usedtomoveselected.f「eescript ○

Clear Usedtoclearselectedf「eescript ○

Clearall Usedtoclearallffeescript ○

Select Usedtoselectfreescript 一
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3・3.ResearchandDevelop-

ment

Therequiredelementtechnologyfor

theimagelinkagesystem,system

conceptdesign,andbasicdesignof

theimagelinkagesystemwereex-

ecutedusingtheimagelinkageWG.

Inaddition,sevendevelopment

manufacturersattemptedinthestan-

dardizationofmessagcstorepresent

thelinkagefUnctions,andeachof

themdevelopedimagelinkagesoft-

wareandimageprocessingapPlica-

tiontoworkontheselectedhardware.

3・4.VerificationExperimenta・

tion

Asshowninthefigurebelow,10

verificationexperimentationsystcms

developedbythesevenmanufactur-

erswereconstructedintheseven

medicalcareorganizationsinNishi-

harimaregionhealthandmedicalcare

area,whicharethefieldsfbrverifica-

tlonexpenmentatlon・
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4.ThePresentSituationandStandardsoftheElectronicStora・

geofMedicalImages

NAOYUKIAIZAWA

SeniorResearcher

Dept.ofResearch&Development

THEMEDICALINFORMA[rlONSYSTEMDEVELOPMENTCENTER

Introduction

Thereisanobligationbylawtostore

theoriginalcopiesofmcdicalrecords,

suchasmedicalimages,represented

byclinicalchartsandX-raypictures

(Article240ftheMedicalActand

Article200ftheMedicalLawEx-

ecutionRegulation).Itspurposeis

toprovidetheeffectiveuseofmedi-

calinformation,andtopreparefbr

futureexpectedproblems,suchas

malpractice,byhavingtheinforma-

tionusedinmedicalexaminationand

trcatmentstored.

Themediumf()rstoringtheclinical

recordswaslimitedtopaperforclini-

calcharts,andfilmformedicalim-

ages.However,paperandfilmwere

bulky,requiringalargestorage ,space,

anditwasalsodifficulttopickout

necessaryinformationimmediately.

Inordertocoversuchweakpoints,it

wasnaturalthatdemandsbemadeto

storeinformationonelectronicmedia

insteadofpaperandfilmf()rmini－

mizedspaceandeasyretrievalof

necessaryinfbrmation.However,

storageonelectronicmediahadthe

f()110wingProblems.

1)Itiseasytomakecopiesand

changes,andnomarkswouldbe

leftbchind.

2)Storageontogeneralmagnetic

media丘)rcomparativelylong

periodsoftimeisdifficultdueto

degradation.

3)Thereisalimitonref3rence,due

todiff3rencesinthemanufacturer

andmodelofthedisplay.

Inregardtotheseproblems,elec-

tronicmediawerenotequippedwith

the血nctionsasamediumf()rre-

cordingoriginalcopies,andtheref()re

didnottaketheplaceofpaperand

film丘)ralongtime.

Tbimprovethissituation,theMinis-

tryofHealthandWelfaregavenotice

onMarch29,19940nthe"Technical

criteriaofstoringmedicalimages

withlegalstoragebligationsonto

electronicmedia(called``technical

JIQNo.112,1998 44



criteria"hercon)".

Thisarticle,basedonthetechnical

criteria,mentionsonthe"MEDIS-DC

Standardsf()relectronicfilingof

medicalimages"(called"MEDIS-DC

standards"hereon),enactedbythe

MedicalInformationSystemDevel-

opmentCenter(called"MEDIS-DC"

hereon).Presently,theMEDIS-DC

standardsaretheonlystandardson

theglectronicstorageofmedicalim-

ages・

4・1.ElectronicStorageof

MedicalImages

In1989,researchwaspromotedin

severalresearchprojectsbytheMin-

istryofHealthandWelfareandthe

MinistryofInternationalTradeand

Industrytosolvetheproblemsin

storingoriginalcopiesofmedical

imagesontoelectronicmedia.

Basedontheresults,theMinistryof

HealthandWelfareannouncedthe
``technicalcriteria"

,mentionedbef()re.

AndMEDIS-DCannouncedthe
"MEDIS -DCstandards"onDecem-

ber8,1995asasetofstandardsto

fulfillthetechnicalcriteria.

WithstandardsliketheMEDIS-DC

standardsthatsatisfythetechnical

45

criteria,medicalimagesstoredon

electronicmediaislegallyauthorized

astheoriginalcopies.Thesystem

ofelectronjcallystoringmedicalim-

ageswithstorageobligationstosatis-

fythetechnicalcriteriaiscalled

``electronicstorageofmedicalim '

　
ages・

4・2. Technicalcriteria

Inthetechnicalcriteria,thethree

fUnctionsof``security",``reproduci-

bility",and``commonavailability',

(called``threeprinciplcs"hereon)are

indicatedasneccssaryfUnctionsfbr

theelectronicstorageofmcdjcalim-

ages・

1.Security

Themedicalimagcswithstorage

obligationsmustbestoredsafelyso'it

isnoterased,overwritten,orusedand

referredtobyunauthoriZedpersons

onpurposeo
.rbyaccident・

2.Reproducibility

Thcmedicalimagesusedinpractice

mustbestoredfbrlongperiodsof

time,withoutdegradationorchanges

inquantityorquality.Furthermore,

itmustbepossibletoaccuratelyre-

produceasrequiredtheimagesthat

hasbeenstoredf()ralongtimeasthe

identicalimageusedinmedicalprac－
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tice.

3.Commonavailability

Theimagesstoredontheelectronic

mediummustbecommonlyavajlable,

notonlyonthedevicethatitisstored

on,butalsoonotherimageequip-

mcnts.

Thereisagreatsignificanceinthe

threeprinciplesofelectronicstorage,

andbysatisfyingtheseprinciples,

manyf3aturesofelectronicstorage

thatfilmmediadoesnotpossesswill

bedisplayed,rollinginabigwaveto

theefficiencyandadvancementof

fUturemedicalpractice.

Forexample,itwouldbepossibleto

constructahigh-1cvelmedicalprac-

　 ら
tlcesupPortsystem,smcevarlous

typesofmedicalexaminationinfbr-

mation,suchaslettersandnumeric

data,wavefbrmdata,imagcdata,and

more,couldbestoredononelarge

capacityelectronicmcdium,suchasa

magneticdisk.Inaddition,con-

cerningtheeffectiveuseofthedivi-

sionoffUnctionsandmedicalcare

resources,thereisademandfbrthe

linkageofmedicalcareOrganizations,

butbyf()110wingthethreeprinciples,

itwouldbeeasytoreproduceand

providerecordsofmedicalpractice

thatguaranteethesamecontentsas

theoriginalcopies,enablingthecon－
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structionofamedicalcareorganiza-

tionlinkagesystem,andthusitis

anticipatedthatthethreeprinciples

becomethebas▲cprinciplesfbrthe

practicalapPlicationofinfbrmationin

medicalcare.'

4・3.MEDIS・DCstandards

TheMEDIS-DCstandardsconsistof

technicalspecsthatsatisfythetechni-

calcriteria.Manufacturersthatpro-

duceelectronicstorageequipmentsof

medicalimagesdeveloptheirproduct

basedonthesespecs,receiveanin-

spectionofwhetheritconf()rmstothe

MEDIS-DCstandards(MEDIS-DC

standardsconfbrmityinspection),and

afteritpassestheinspection,provides

theequipment(mode1)totheuser,

alongwithaninspectionstamp(Fig-

ure1).TheMEDIS-DCstandards

conformityinspectionisgxecutedby

MEDIS-DC,basedonthecooperation

ofeducatorsandspecialists.

4・4.BackgroundoftheEstab・

lishmentoftheMEI)IS・1)C

standards

In1989,theJapanPACSresearch

groupandMEDIS-DC,withassis一



6

tancefromtheMinistryofInterna-

tionalTradeandIndustryandthe

MinistryofHealthandWelfare,start-

edonthestudyandresearchofa

medicalimagefilingsystemusing

magneto-opticaldisks.Thisstudy

andresearchgrouporganizedthe

IS&C(lmageSaveandCarry)com-

mitteeasajointindustry-university

project,andaftertwoyearsoffield

workatuniversitiesandmedicalor-

ganizations,gatheredthedataintothe

IS&Cstandards.Thedatafbrmatof

theIS&Cstandardsarcbasedonthe

MIPS(MedicalImagingProcessing

System)standards,inwhichtheJapan

RadiationEquipmentIndustrialCom-

panytranslatedVersion2・Oofthe

ACR/NEMA(AmericanCollegeof

Radiology/NationalElectricalManu-

facturcsAssociation)standardsinto

Japanese.

From1991to1992,theDjskFormat

Standards(Dece'mber1991),Data

FormatStandards(February1992),

HostInterfaceSpecifications(July

1992),Magneto-opticalDiskCar-

tridgeSpccifications(English,July

1992),andMagneto-opticalDisk

DcviceSpecifications(July1992)

werepublishedasIS&Cstandards.

IntheIS&Cstandards,datacompati－

bilityandsecuritysystemswereex-

aminedatfirst,anddevicesequipped

withasecuritysystemwcrespecially

calledmedicalinfbrmationIS&C.

SomeimagesIS&Csthathadasecu・

ritysystemweresupPlied丘omapor-

tionofthemanufacturersf()rstudy

andresearch,butmanufacturewas

stoppとdwiththeestablishmentofthe

MEDIS-DCstandards.

Withreceiptofnotice丘omtheMin-

istryofHealthandWelfareonthe

"StorageofX -rayPicturesontoMag-

neto-opticalDisks"inMarch1994,

MEDIS-DCannounced"MEDIS-DC

standardslontheEICctronicStorage

ofMedicalImages"inNovember

1994.ThiswasbasedontheIS&C

standardsthatwerealreadybeing

usedinthefningofmedicalimages,

withthenecessaryadditions,dele-

tions,andmodificationsmadeafter

reexaminingitagainsttheinformed

teChniCalCriteria.

Afterthat,withtherequestfrom

America,JapanandAmericaagreed

oncreatingMEDIS-DCstandards

thatusedthedataf()rmatofDICOM

standards(DigitalImagingand

CommunicationsinMedicine)which

weredevelopedfromACR/NEMA,

Version2.0.InFebruary1995,the

U.S.DICOMcommitteeandtheJa－
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panSpecialistscommittee(composed

oftheJapanRadiationEquipment

IndustrialCompany,JapanHealthand

MedicalCareInf()rmationSystem

Industry,IS&Ccommittee,and

MEDIS-DC)heldjointexaminations,

andcreatedtheoriginalplan

"MEDIS -DCstandards20nthe

ElectronicStorageofMedicalIm-

ages"inMay1995.Sinceboth

MEDIS-DCstandardslandMEDIS-

DCstandards2hadmanycommon

areas,and丘omtheadditionofthe

imagercversecompressionspecifica-

tionsand90mm230MBmagneto-

opticaldiskanddevicespccifications

thatwereunderexamination,the

"MEDIS -DCstandardsfbrelectronic

filingofmedicalimages"werere-

visedasthepresentconstitutionof

standards.TheMEDIS-DCstan-

dardsaredividcdintoType1(based

onmedicalcareinf()rmationIS&C)

andType2(basedonDICOMmedia

standards)accordingtothedatafbr-

mat.Figure2showsthesuccession

andflowofmedicalimagedatastan-

dards.

4・5.RealizingtheThreePrin・

ciples
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ThethreeprinciplesintheMEDIS-

DCstandards,estabhshedbythe

MinistryofHealthandWelfare,are

realizedinthemethodsshownbelow.

1.Secur"y

Medicalimagesisclassifiedintothe

fbllowingfburranks,topreventdele-

tionsoralterationsontheimagesto

beelectronicallystored(Figure3).

1)Original:Theimageoutputfrom

animagediagnosisdevicefbr

medicalpracticebefbrediagnosis

2)Authorized:Imageusedindiag-

nosis,havingstorageobligations

3)AuthoriZedCopy:dnaccurate

copyoftheauthorizedimagc,used

inmcdicalpractice,tobeusedfbr

examinationsjnotherroomsand

f()rhospitalexaminationlinkage

4)NotSpecified:Anordinaryim-

agewithoutstorageobligations,

usedfbrresearchpurposes

2.Reproducibi脆y

Theguaranteedlifeofthemagneto-

opticaldiskcartridgesusedinthe

MEDIS-DCstandardsis30years,

having .amuchlongerperiodofre-

producibilitythanordinarymagnetic

media.Andbecauseauniqueme-

dium-inherentdiscriminationnumber

includingthemonthofmanufactureis

putoneachcartridgeinthemanu-

facturingProcess,itiseasytofindthe



dateofmanufacture,aswellasspeci-

fytheelectronically-storedmedium.

3.CommonAvailability

Thediskformatanddataf()rmatare

madecommonfbrrecordingthe

medicalimagesontothemagneto-

opticaldisk,andasaprinciple,the

mcdicalimagesstoredonthecartrid-

georequipmentwiththeMEDIS-DC

standardsinspectionstampcouldbe

usedregardlessofdiff3renthospitals

ormachines.

4・6.TheFrameworkf()rEn・

suringSecurity

Generally,IDsandpasswordsare

managedonapplicationsoftwareas

preventivemeasuresofunauthorized

accessintotheinformationsystem.

Howcver,thisisnotenoughf()ren-

suringthesecurityofmedicalimages,

ひ　
requlrlngastrongerprotectlonsystem・

Furthermore,securityandcommon

availability,demandedinthetechni-

calcriteria,arcinarelationshipof

antinomy,andbothissuesmustbe

solvedsimultaneously.Onemeas-

urefbrsimultaneoussolutionisto

unifythedesignspccificationsofthe

securitysystemtosatisfysecurityin

thetechnicalcriteria.

Integratedspecificationsfbrensuring

securityarecomprisedofthe``Secu-

rityFunctionSpecifications",which

providesmattersonsecurity,andthc

``SecurityDesignSpecifications"

,

whichisthesecuritysystemthatsat-

isfiessuchmatters.Amongthetwo,

the``SecurityFunctionSpecifica-

tions,'isreleascdtothepublic,but

the``SecurityDesignSpecifications"

isdisclosedonlytoimageequipment

manufacturers,f()rtheyareonly

neededatproductdevelopmentand

fbrreasonsofsecurity.

Withthesetwosecurityspecifications,

theMEDIS-DCstandardsgrantthe

f()110wingsecurity血nctionstothe

magneto-opticaldlsk,

opticaldiskdevice,host

andfilcmanagcr.

1)Magneto-opticaldisk

Discrim▲nationin

magneto-

interface,

f()rmation,indi-

catmgltlsamediumthatconf()rms

totheMEDIS-DCstandards,is

grantedduringphysicalfbrmat(at

manufacturer,sfactoryshipment)・

2)Magneto-opticaldiskdevice

Possesscsdiscriminationinforma－

tlon,indicatingtothehostcomput-

eritisadevicethatconf()rmsto

thcMEDIS-DCstandards,anda

fUnctiontojudgewhetherthein-

sertcdmagneto-opticaldiskisare－
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cordingmediumthatcollfbrmsto

theMEDIS-DCstandards.

3)Hostinterface

Thehostcomputerandmagneto・

opticaldiskdevicetransmittoeach

other,andstartactivityaftercon-

frrmingthatbothequipmentscon-

formtotheMEDIS-DCstandards.

AnANSISCSIinterfaceistheba-

sicspecification.

4)Filemanager

Theprogramusedtofilethepar-

ticulardiskf()rmat(10gicalf()rmat)

ontothemagneto-opticaldiskis

thefilemanager.Thefilcman-

agermanagesfourranks(Original,

Authorized,AuthorizedCopy,Not

Specified)・

4・7.ProductsinConformity

withtheMEDIS-DCstan・

dards

f()rmtotheMEDIS-DCstandards;

fivecompaniesandeightproductsof

magneto-opticaldisks,f()urcompani-

esandsevenproductsofmagneto-

opticaldiskdrives,andsevencompa-

niesand26productsofelectronic

StOrageSyStemS・

InConclusion

MEDIS-DC,withthecooperation

fromothersintheindustry,intendsto

proceedwiththepreparatjonofthe
MEDIS-DCstandardsforthepopu-

1arizationofe}ectronicstorageof

medicalimages.Inregardtothe

matterathand,examinationsarebe-

ingheldontheadditionofnewre-

cordingmedia,andLANstandards

insidethehospital(enablingtheuse

ofPACS).

Theproducts輌nconf()rmity■iththe

MEDIS-DCstandardsasofSeptem-

ber1997areshownonTable1.

Theseproductsareclassifiedintothe

threegroupsofmagneto-opticaldisk,

magneto-opticaldiskdrive,andthe

electronicstoragesystemofthefirst

twocombined.Thereisatotalof14

companiesand41productsthatcon－
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Table1.1 MEDIS-DCstandardsConformityProductsUst

(Magneto-opticdDisk)
C㎝fomity

ProσfNo.
ProduCtName Model Applicant

C-0001 Mitsubishi650MBMO MH650MED Mitsubish▲Chemicals(Corp.)

C-0002 TOSOHMO TODC-5A101 Tosoh(Corp.)

C-0003 KYOKKO650MBMO KX501 KaseiOptonix(CorP.)

C-0004 MedicalInformationMODiskMA-113.MED HitachiMaxell(Corp.)

C-0005 MODiskCartridge MO-652Dr Teijin(Corp.)

C-0006 Mitsubishi1.3GBMO MHIG3MED MitsubishiChemicals(Corp.)

C-0007 TOSOHMO TODC-5D101 Tbsoh(Corp.)

C-0008 KYOKKO1.3GBMO KX5027 KaseiOptonics(Corp.)

Table1.2 MEDIS-DCstandardsConformityProductsList

(Magneto-optic剖DiskDrive)

Conf◎rmity

ProdNo.
ProductName Model Applicant

D-OOO1 MODiskDrive RO-5031Ei (Corp.)Ricoh

D-0002 MODiskDeviceSubsystem RS-9200Exi (Corp.)Ricoh

D-0003 MEDIS-DCstandardsConformityTAHrrl-3C

5.25-inchMODiskDevi㏄
(CorP.)Kubota

D-0004 MEDIS・DCstandardsConfomity

5.25-inchMODiskDdveDevi㏄

TAHnrl-3000C(Corp.)Kubota

D-0005 MODiskDevi㏄ A-6968-MU2 HitachiComputerEquipments(Corp.)

D-0006 MODiskDevi㏄ A-6968-MB2 HitachiComputerEquipments(CorP.)

D-0007 130mm1.3GBMODiskDevi㏄ODM1301.156 NEC(Corp.)
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Table1.3

(Electronic

MEDIS-DCstandardsConformity

StorageSystem)

ProductsIＬst

Confbrmity

ProofNo, ProductName Model Applicant Type

S-0001 DigitalRadiqgraphyDevi㏄ IDR-10001DR-1000 (Corp・)ShimazuFactory 1

S-0002 HitachiReahimeDigitalRadiog臓phy DR-1000 (CorpハHitachiMedical 1

S-0003 HitachiRealtimeDigitalRadiography DR-2000 (Corp.)HitachiMedica1 1

S-0004 HrrLOOKS P-SYMI-002 田 畑chiComputerEl㏄ －

tronics(Corp.)

1

S-0005 VISI(刃LMODEL200D VISICUL

MODEL200D

K・nica(Corp・) 1

S-0007 X-RayCTDevi㏄SCr-7000T S(汀 一7000TX (Corp.)ShimazuFac▼

tory

2

S-0009 X-Ray(汀Devi㏄S(T-7000T S(汀 一7000TH (Cor両ShimazuFac-

tory

2

S-0010 X-RayCTDevi㏄SCT-7000T S(汀 一7000TC
(Corp・)ShimazuFac-

torv

2

S-0011 ImageFilingSystemfbrElectronic

Storage

TEFS-400A (Corp)在hiba 1

S-0012 TbshibaMedica1㎞ageObservation

Devi㏄

TWS-400A (Corp.)Toshiba 1

S-0013 CBF㎞agePr㏄essingSystem AZ-7000Wd AnzaiMedica1(Corp.) 1.2

S-0015 BrainLlboV2.0 BrainLaboV2.0 (Corp)Ri。oh 1

S-0023 KonicaDirectDigitizer DD-141DD-141 Koni(泡(Corp.) 1

S-0024 ImageF目ingSystemfbrElectronic

Storage

TEFS-400B (Corp)1bshiba 1

S-0026 X-RayCTDevi㏄ S(汀6800S(汀 一

6800TH

(CorP・)ShimazuFactory 2

S-0027 X-Ray(汀Devi㏄ S(汀6800Scr-

6800TX
(CorDShimazuFactory 2

S-0028 SimRAP SimRAD (Co1P・)ShimazuFactory 1.2

S-0029 CC'DRSystem DDX-1000Aの1 (Corp.)Tbshiba 2

S-0030 CC'DRSystem DDX-1000AD2 (Corp)1bshiba 2

S-0031 CC'DRSystem DDX-1000A/D3 (CorP)Tb6hiba 2

S-0032 CC'DRSystem DDX-1000A/M1 (COrp)Tbshiba 2

S-0033 BrainLaboV2.5 BrainLaboV2.5 (C・rp)Ri。oh 1.2

S-0034 TbshibaMedica】ImageObservation

Devi㏄

TWS-400A (Corp・)Tbshiba 1.2

S-0035 1bshibaMedicalImageObservation

Devi㏄

TWS-460A (Corp)Tbshiba 1.2

S-0036 TbshibaDigitalRadiographyDevi㏄ ADR-100A/R1 (Corp.)Toshiba 2

S-0036 TDshibaDigitalRadiogmphyDevi㏄ ADR-100A/R2 (Corp.)Toshiba 2
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III.OtherMedicalInformation

Systems
TSUNEOYAMADA

Vi㏄Director

Dept.ofResearch&Development

THEMEDICAHNFORMArlONSYSTEMDEVELOPMENTCENTER

1.ThePresentSi加ationof

theHospitalInformation

System

InJapan,sincethe1970s,the

medicalmattersaccountingsys-

temwasstartedinthehospital

management丘eld,andthe

autOmatiCeleCtrOCardiOgram

analysissystemwasstartedin

themedicaltreatmentsupPort

丘eld.Thesystemsusedgen-

era1-purposecomputersinthose

days,1)utnow,workstationsand

personalcomputersarebeing

inCreaSinglyuSed.

Regardingthepresenthospital

informationsystem,theorder

entrysystem,alsoca皿edtheor-

deringsystem,isincreasingly

beingusedtorealizetheinputof

inf`)rmationsources,anditis

becomingthemainstreamto

buildovera■hospitalinfbrma－

tionsystemsinwhichsections

couldshareinformationbycon-

nectingindividualsystems

throughnetworks.At丘rst,the

orderentrysystemwasonlyin-

troducedtolarge-scalehospitals,

suchasuniversityhospitals,but

recentyearsshowatrendtoward

anaggressiveintroductionof

thissystemtosma皿erhospitals

aswe■.

Inaddition,thereisanincreas-

ingnumberofmedicalcareor-

ganizationsadoptingthLeelec-

tronicstorageofmedicalimages

andtransmissioninsidethehos-

pital,buttheburdenofcostis

sti皿great.However,itisex-

pectedinthefUturefortheelec-

tronicstorageofmedicalimages

andtransmissionwithinthe

hospitaltoincreasebecausethe

"MEDIS -DCstandardsＬforthe

electronicstorageofmedicalim-

ages"havebeenannouncedal－
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ready,andonhnesecuritystan-

dardsarealsobeingexaminedas

anaddition.

Furthermore,piotstudiesona

receipt(medicaltreatmentpay-

mentbi皿)computerprocessing

SyStemhaVebeenStartedf()r

medicalcareorganizationsto

submitreceiptstotheaudit

paymenttreaSury,nOtuSingPa-

permedia,butusing且oppydisks

andmagnetictapes.

Atthebeginningofthe21stcen-

tury,itisexpectedfortheelec-

tronicstorageofelectronicmedi-

calchartsandmedicalimages

andthesubmittanceofreceipts

usingmagneticmediatobegina

Widespread.

Inaddition,therearenewat-

temptsbeingmade,especia皿yin

largehospitals,fbrconnections

betweenthehospitalinformation

systemandtheinternet,agen-

eralhospitalinformationsystem

basedonUNIX,andafUll-scale

adoptionofGUIinthellospital

inf()rmatiOnSyStem.

1・1・PopularizationoftheOr・

deringSysteminJapan

1)Introduction

Theorderingsystem,also㎞own

astheorderentrysystem,usesa

directterminalinsidethehospi-

talwhereinformationissupphed

inordertoinputdata.Com-

paredtothemedicalmatters

accountingsystemthatwasthe

coreofthehospita1'sof丘cework

section,theorde亘ngsystemhas

thefeaturethata皿owsdirect

inputofdataandreceiptofin-

fbrmationthroughatermina1,

eveninsectionsdirectlyinvolved

withmedicalexamination,such

asthedoctor,sofficeandnurse

station.

Thepi皿arsoftherapidlygrow-

ingorde血gsystemcomprise

sourcedatainputineverysec-

tionofthehospita1,speedy

transmissionofdatatoneces-

sarysections,andtheabihtyto

ef丘cientlyusethedatathatis

entere(1intocomputersinvari-

oussectlons.

In1996,theMedicalTechnology

InfbrmationPromotionOMceof

theGeneralAf6辻rsSection,

HealthPohcyBureau,TheMin-

istryofHealthandWe]fareheld
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asurveyontheactualsituation

ofinfbrmationorientationin

medicalcareorganizations.We

wi■describethepartofthesur-

veyontheorderingsystem.

Thesurveywasiltendedfor

hospitalshavingatleast300

sickbedS,andthesurveype]dod

wasfromOctobertoNovember

1996.Replieswerereceivedon

the
.questio皿airesurveyfrom

248hospitalfacihtiesthathad

300sickbedsormore.

2)AdoptionStateoftheOr-

deringSystem

Theadoptionstateoftheorder-

ingsystemisshowninFigure1.

Addingthe29.3%inoperation

and8.8%indevelopmentindi-

catesthattheorderingsystem

wi皿beadoptedinnearly40%of

thehospitals.Also,thetotalof

thepercentagesinoperation,in

development,inplanning,andin

examinationexceeds70%,and

thuswecouldanticipatepopu-

larizationoftheorderingsystem

inagreatnumberofhospitals

duringthiSCentury.

Seenfromthescaleofsickbeds,

approximately20%ofthehospi-

talswith300to500sickl)eds,

morethan40%ofthehospitals

with501to1,000sickbeds,and

morethan50%ofthehospitals

with1,0010rmoresickbedshave

alreadyadoptedtheordering

system,andatpresent,the

greaterthescaleofsickbeds,the

highertherateofadoptingthe

orderingsystem.

Thetopfiveproblemsinadopt-

ingtheorde血gsystemare;"Too

expensive"at29.7%,"Inableto

gainaconsensuswithinthehos-

pital"at15.5%,"Immature

hardwareandsoftware"atl3.8%,

"Environmentalproblems
,such

asbuildingsandpersonnel"at

9.2%,and"Nopromotersinthe

hospital"at6.3%.Since1995,

the]VlinistryofHealthandWe1-

farehasbeenpromotingthere-

searchanddevelopmentofelec-

troniccharts,andrealizationof

theseelectronicchartsshould

clearmanyoftheproblemsmen-

tionedabove.

Amongthehospitalspresently

usingtheorderingsystem,the

formforusingthemedicalmat.

tersaccountingsystempreVious

toadoptingtheorde血gsystem
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wasasfb■ows:Mostadopted

thesystemontheirownat63.2%,

butsomehospitalsadoptedthe

orderingsystemfromacomputer

centercommissionsystem(8.8%)

orjointusesystem(4.6%),and

someevenadoptedtheorde血9

systemwithoutpreviousadoP-

tionofthemedicalmattersac-

countingsystem(2.1%).

3)AdoptionPurposes

Thepurposesfbradoptingthe

orderingsystemaremainlyin

the"Improvementinpatient

services"(45.2%),fb■owedby

"Reductioninof丘cework"

(15.1%),"Provisionofmedical

examinationsupPortand

nursingsupPortilf()rmation"

(14.6%),and"Improvedadminis-

trationandacquisitionofad-

ministrativesupPortinfbrma-

tion"(7.5%).

Rami丘ca疽onsofimprovedpa-

tientservicesindicatethe

"Minimi
zationofpatientwaiting

hours"atanoutstanding48.1%.

Wecouldclearlyunderstandhow

urgentthematteristotllehospi・

talstoreducepatientwaiting

hours,andhowgreattheexpec-

tatiOnSareOntheinfOrmatiOn

system.Theimprovementin

patientservicesiscontilluedto

beram丑iedasf()皿ows:"Im-

provedaccuracyinmedicalex-

amination(provisionofmedical

examinationsupPortinformation,

va]douschecks,etc.)"(21.8%),

"Improvedservicestopatients

(hospitaladmittanceguidance,

reservation,medicalexamina-

tionorderdisplay,etc.)"(4.2%),

and"Reductioninslipstobecar-

riedbythepatient"(4.2%).

Byramifyingthereductionin

of丘cework,whichissecond

highest,theorderindicatedis

"CutsinoverlapPi【lgtasks(
con-

neCtiOnSbetWeenSeCtiOnS,etC.)"

(18.8%),"Reductionj皿slipcrea-

tiontasks"(18.4%),"Reductionin

variouspostingtasks"(14.6%),

and"Decreaseinpostingerrors

andmis-postings"(13.8%).

Detaileditemswithintheprovi-

sionofmedicalexamination

supPortandnursingsupPort

infbrmationareintheorderof

"Speedandaccuracyinva】dous

resultinqUiries"(21.8%),"Provi-

sionofva亘oustypesofinf()rma－
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tion(patientattribute,nursing,

assistance,medicalrecord,medi-

cj皿alrecord,DI)"(20.5%),Chni-

caluseoforderdata(DO,or(ler

historyinone'sownsectionand

inothersections"(12.6%),"Vari-

ouschecks(contraindication,

overlapPeduse,a皿ergies,quan-

tity,Period)"(10.9%).

Detailswithintheimprovement

inadministrationandacquisi-

tionofadministrativesupPort

infbrmationareintheorderof

"Preventionofleaksinthebdi'》

at29.3%,themostdemanded,

fb皿owedby"ProVisionofadmin-

istrativediagllosisinformation"

(11.3%),"Reductioninpersonnel

andlal〕or"(7.5%),"Reductionin

shpsandprintedbooksand

slips"(7.5%),and``Intensified

linkagebetweensectionsand

educationofemployees"(7.5%).

4)PeriodUntilAdoption

Thepe亘odtakenfromplan血g

toadoptionwashighestat"Six

monthstoayear"at22.2%,con-

tinuedby"Ayeatalldahalfto

twoyears"at13.0%,"Ayeartoa

yearandahalf'at11.7%,and

``Twotothreeyears"at9
.6%.

Tllepe1元odfromadoptiontooP-

erat戊onwashighestat``Six

monthstoayear"at20.9%,con-

tinuedby"Ayeartoayearanaa

half'at13.4%,"Ayearandaha廿

totwoyears"at12.6%,and"Two

tothreeyears"at8.8%.

Theperiods丘omplanningto

adoptionoftheorde血ngsystem,

andfromadoptiontooperation,

variedaccordingtothehospital,

andthisseemedtobeinfluenced

byvariousfactors,suchas

whetheritwasnewly-developed

so丘wareorpackagesoftware,

howmucheXPeriencewaspre-

sentinintroducingcomputers,

andwhethertherewasastrong

promoter.

5)DevelopingSoftwareofthe

OrderingSystem

DevelopmentMethods

Inmostcases,softwareoftheor・

deringsystemisdevelopedbasedon

packagesoftware,withapartial

additionormo(lificationoffunctions.

Insomeothercases,itisdeveloped

basedonpackagesoftware,witha

drasticadditionormodificationof
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b

fUnctions.Fornow,mostpackage

softwarearenotusedintheirorigi・

nalstate.Therearemanycasesin

whichhospitalsalreadyusingthe

orderingsystemdeveloptheirown

softwareanew,buthospitalsthat

arepresentlyinthedevelopmentor

planningProcessindicateatrend

forareducedrateofnewsoftware

development,comparedagainst

hospitalsalreadyusingtheordering

system.Thisisseemedtobe

causedbytheannouncementofa

yetbetterorderingsystempackage

softwarewhichutilizestheexperi・

encesofhospitalsthatinitially

adoptedtheorderingsystem.

Whenthenumberofhospitalsal・

readyusingtheorderingsystem

andthenumberofhospitalsdevel・

opingorplanningontheordering

systemarecombined,theresults

indicatethatthemethodusedmo・

stlyfordevelopingtheordering

systemis"Basedonpackagesoft・

ware,withapartialadditionor

modificationoffUnctions"at44.4%,

f()llowedby"Basedonpackagesoft・

ware,withadrasticadditionor

modificationoffunctions"at19.2%,

"Newdevelopmentofsoftware"at

6.7%,and"Usingpackagesoftware

initsoriginalstate"at1.3%.

Withinonlythehospitals'thatare

alreadyusingtheorderingsystem,

newdevelopmentoforderingsys・

temsoftwareishighamongthe

totalnumberofhospitals,at18.6%.

Inthenumberofhospitalsthatare

insoftwaredevelopment,newsoft・

waredevelopmentisdecreasing

considerably,at4.8%.

Themethod"Basedonpackage

software,withapartialadditionor

modiflcationoffUnctions"isonthe

increaseinhospitalsthatarein

softwaredevelopment,at66.7%,

anditisadvisableforhospitalsthat

aregoingtobeadoptingtheorder・

ingsystemtoadopttheordering

systemofpartially・modifiedpack・

agesoftware.

6)WorkDivisionBetweenHospi・

talsandVendors

Thedivisionoflaboramonghospi・

tals,manufacturersandvendors,

andconsultantsinthedevelopment

andadoptionoftheorderingsystem

wasclassifiedinto"Analysisand

Requirements","BasicDesign",

"Adoption"
,"Education","Master

Preparations","lmplβmentation",
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and"SystemEvaluation".The

surveyedresultsareshownbelow.

Theoverallresultsindicatethat

hospitalswereinchargeofthema・

jorthreetasks,"AnalysisandRe・

quirements","MasterPreparations",

and"SystemEvaluation".

Whenthenumberofhospitalsal-

readyusingtheorderingsystem

andthenumberofhospitalsdeveL

opingorplanningtheorderingsys-

temarecombined,theresultsindi・

catethat"AnalysisandRequire・

ments"wasmostlydoneathospitals,

at44.8%,f()llowedbYmanufactur・

ersandvendorsat15.1%,andcon-

sultantsat3.8%.In"BasicDesign",

manufacturersandvendorsleaded

at41.4%,f()llowedbyhospitalsat

18.0%,andconsultantsat2.5%.In

"DetailedDesign"
,therewasa

furtherpercentageincreasein

manufacturersandvendorsto

51.9%,andthepercentagede-

creasedinhospitalsto9.6%.In

"Programming"
,moremanufactur・

ersandvendorstookchargeat

62.8%,andthecasesinhospitals

totaled2.9%.

In"OverallTesting"and"Adoption",

manyhospitalstookchargeagain,

andmanufacturersandvendors

decreasedinstead.In"Overall

Testing",manufacturersandven・

dorsindicatedapercentageof

38.5%,comparedtothehospitalsat

222%.Evenin"Adoption",manu・

facturersandvendorshadaper・

centageof38.9%,whilehospitals

wereat21.8%.In"OverallTest.

ing"and"Adoption",1〕othreached

thesameratio.

In"Education",manufacturersand

vendorshadalmostthesameratio

ashospitals,at30.5%formanufac・

turersandvendorsand28.9%丘)r

hospitals.

Comparedtothehospitalsmostlyin

chargeof"MasterPreparations"at

43.9%,manufacturersandvendors

decreasedto17.6%.

Manymanufacturersandvendors

wereinvolvedin"Implementation",

at43.9%,andhospitalswereonlyin

chargeof18.0%.

"SystemEvaluation"wasmostly

doneathospitalsat55.2%,indicat・

ingonly6.3%丘)rmanufacturers

andvendors.Consultantsalso

showedalownumberofcases,at

O.8%.

Tasksperfbrmedbyconsultants

showed3.8%f()r"AnalysisandRe・

quirements"and2.5%f{)r"Basic

Design",andallothertaskswereat

2%orless.
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Now,thestatisticstakenonlyat

hospitalsthatareusingtheorder-

ingsystemshowedadrasticreduc・

tionin``lndefinite"and``Other",and

thepercentagesmakeitclearon

whichtasksaredonemorebyhospi-

talsandwhichonesaredonemore

bymanufacturersandvendors.

Thetopthreehospitaltasks,"Ana-

lysisandRequirements","Master

Preparations",and"SystemEvaluat

tion",arethesameasseeninthe

OVerallStatiStiCS.

Thefollowingshowsonlythedataof

hospitalsusingtheorderingsystem.

Hospitalsweremostlyinchargeof

"AnalysisandRequirements"at

61.4%,whilemanufacturersand

vendorswereat30.0%.Whenit

cameto"Design"and"Program・

ming",therewasasuddenincrease

ofmanufacturersandvendorstak・

ingchargeinthehospitals,showing

highpercentagesof64.3%in"Basic

Design",75.7%in"DetailedDesign",

and90.0%in"Programming".

Comparedwith"Design"and"Pro・

gramming",thenumberofhospitals

increasedwhenitcameto"Overall

Testing"and"Adoption",reaching

35.7%inboth.

Figure3isabargraphindicating

whetherthehospitalsorthemanu-

facturersandvendorswereinchar・

geofdevelopingandadoptingthe

orderingsysteminhospitalsal・

readyusingtheorderingsystem.
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Figure3 RatioAssignedtoDevelopmentoftheOrderingSystem,Etc.
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2.ThePresentSituationof

theRegionalMedicalIn・

formationSystem

Theregionalmedicalinfbrma-

tionsystemiscenteredonre－

kagesys-

treatment

andhome

medicalcaresupPortsystem.

Atfirst,electrocardiograms

weretransmittedbyusing

telephones,andpatientin-

formationwastransmittedby

usingfacsimilemachines.

Afterthat,withtheprogress

ininfbrmationtechnology,

therewasanewattemptto

tranSmitnOtOnlyletterin-

fbrmation,butmedicalimages,

suchasCTs(ComputedTo-

mography),betweenmedical

careorganizations.Today,

satellitecommunicationis

usedtosendmedicalimages

tohospitalsfrommarineves-

sels,andhigh-resolution

gionalmedicalcare,suchas

theisolateddistrictmedical

Careinf()rmatiOnSyStem,

emergencymedicalcarein-

formationsystem,medical

CareOrganizatiOnlin

tem,remOtearea

supPortsystem,
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transferofmedicalimagesis

donewithhighvision.

Roughly30autonomieshave

alreadYbegunintroducing

healthandmedicalcarecards

inwhichcitizenscarrythe廿

ownICcardoropticalcard,

recordedwiththeirmedical

historyandpasttestresults,

topresenttotheirdoctorwhen

havingamedicalexamination

attheirmedicalcareorganiza-

tion,alsomakingitpossible

forothermedicalcareorgani-

zationstorefertothepatient's

medicalhistoryandseethe

resultsofcheckupsthatare

heldatotherautonomies.

Manyautonomiesissuehealth

andmedicalcarecardsespe-

ciallytotheelderlyandnew-

borns.

Electronicnetworksusingthe

internetandpersonalcom-

putercommunicationsare

beingconstructedatdistrict

medicalsocietiesanddistrict

pharmaceuticalsocieties,

headingonhneinformation

transmissionandinfbrmation

exchangetorealization.

Itisexpectedf()rregional

medicalinf()rmationsystems,



startingwithregionalhospi-

tal-cliniclinksandhospital-

hospitallinks,tospreadeven

moreinthefuturewiththe

useoftheinfbrmationsystem.
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3.OtherMedicalInforma・

tionSystems

・ElectronicChartsandSys-

tems

Thepublicbudget'indicates

thatresearchanddevelop-

mentofelectronicchartswere

firstheldwiththeMinistryof

HealthandWelfare,ssupple・

mentarybudgetin1995.

This,1)promotedtheorienta・

tionofmedicalinformation

throughthedevelopmentofa

systemtoelectronicallyrecord

andcoUectmedicalcarein-

fbrmation,whichwouldbethe

startingPointofmedicalin-

formation,2)contributedto

qualityimprovementandeffi・

ciencyofmedicalcarethrough

theanalysisofdiagnosisand

treatmentprocessesand

transplantationtotheelec-

troniccharts,and3)withthe

integrationofelectroniccharts

andotherinformationsystems,

hasthedevelopmentgoalof

efficientmedicalresourceuse

andhospitaladministration

streamhning.Theresearch

anddevelopmentofelectronic

chartsisbeingcontinuedfrom

1995totoday.

Tbbeconcrete,thedevelop-

mentofman-machineinter-

faces,andresearchanddevel-

opmentinsystemdesignand

securitytechnologyarebeing

executedasthedevelopment

ofamedicalexamination

model,alongwiththedevel-

opmentoftemplatesperre-

gion,researchanddevelop-

mentinmedicalexamination

processmodelsperregion,and

systematizationoftermsand

expreSSIons.

Forthedevelopmentoftem-

Platesperregion,templates

assembledwiththemedical

examinationmode(guidelines,

etc.)aredevelopedfbreach

region,togetherwiththe

structuralizationofamedical

examinationrecordinput

methodforeachregion.In

addition,astandarddescrip-

tivemodeandexpressiontools

areresearchedanddeveloped

toenablecompatibihtyof

medicalexaminationrecord

infbrmationandsharingbe-

tweenmedicalcarepractitio－
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ners.

Fortheresearchanddevel-

opmentinthemedicalexami-

nationprocessmodelsperre-

gion,medicalexamination

processes(includesthejudg-
mentandtestingProcesses)

areanalyzedfbreachregion

andthenamodelisdeveloped.

Themodelsarepresentedina

mannerwherethemedical

examinationprocessand

judgmentcriteriacouldbe
visuallyseen,andbyfollowing

them,themedicalcarepracti-

tioner'sjudgmentissupPorted,

andpohcies,suchastreat-

mentplans,couldbedecided

on.

Forthesystematizationof

termsandexpressions,the

medicaltermsandexpres-

sionsusedinthemedicalex-

aminationrecordsareexam-

inedf()rstandardization,and 、

thentheyaresystematizedto

beusedinthisproject.

Forthedevelopmentofman-

machineinterfaces,anelec-

tronicchartViewer(portion

thatcouldbevisuallyseen)is

developedwiththegoalsof

improvinginputoperability

69

andamenuconstitutionand

me皿developmentthatre－

且ectsthedesiresofthemedi-

calexaminationpractitioner.

Fortheresearchanddeve1-

opmentinsystemdesignand

securitytechnology,research

anddevelopment●heldin

systemdesignandsecurity

technologyofthehospitalin-

f()rmationsystem,centeredon

electroniccharts,andastan-

dardsystemispresented.

Themedicalcareorganiza-

tionsareclassifiedaccording

totheirscaleandfUnctions

andotherconditions.Then

thearrangementSneCeSSary

forpreventinghazardsfrom

occurringduetotheintroduc-

tionoftheinfbrmationsystem

tomedicalcareorganizations,

andthedecisionsonmanage-

mentandoperationaremade

andpresented,withconsid-

erationtothetrade-offagainst

cost.

The17thMedicalIriformatics

UnionMeetingheldinNo-

vember1997wascomprisedof

thesymposiums,"HowElec・

tronicChartsWereFormed,

andHowtoReahzeThem"(5
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issuespresented)and"The

MedicalSystemintheElec-

tronicChartEra-Howthe

medicalsystemshouldchange

accordingtothechangesin

themedicalcareenvironment

・"(5]Ssuespresented)
,the

generallectures,"Electronic

Charts-MedicalExamination

Account"(7issues),"Auto-

maticCreationofElectronic

ChartSummaries"(2issues),

and"ElectronicChartandDa・

tabaseBrowsingSupPort"(4

issues),andthedemonstra-

tionsession(3issues).
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