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ABSTRACT

Emergency care services face common challenges
worldwide, including the failure to identify emergency
ilnesses, deviations from standard treatments,
deteriorationin the quality of medical care, increased
costs from unnecessary testing, and insufficient
educationand training of emergency personnel. These
issues are currently being addressed by implementing
emergency department information systems (EDIS) and
clinical decision support systems (CDSS). Such systems
have been shown to increase the efficiency and safety of
emergency medical care.In Japan, however, their
developmentis hindered by a shortage of emergency
physiciansand insufficientfunding. Inaddition, language
barriersmake it difficult tointroduce EDISand CDSSin
Japanthathave been created foranEnglish-speaking
market. This perspective addresses the key events that
motivated a campaign to prioritise these services in
Japan and the need to customise EDIS and CDSS for ts
population.

INTRODUCTION

In recent years, the m om entum of the techno-
logicalrevolution broughtaboutby health inform a-
tion technology (H IT) has increased. H ealthcare
reform s,hosp ialsand regionalhealthcare alliances
have increasingly taken advantage ofH IT.A dop tion
and w idespread use ofelectronic form s for record
m aintenancehave led © increased convenienceand
easieraccessto m edicalrecords.

D igitisation of the inform ation used in em er-
gency departm entshasnecessitated aconsideration
of the unique aspects of em ergency departm ent
care and inform ation handling. For exam ple,
general outpatient treatn entand em ergency care
differ in ttrm s ofm edical exam inations and loca-
tionsw fthin the hospital.G eneraloutpatient treat-
m entcan vary in duration. In contrast,em ergency
care involves short-term treatm ent and efficient
perform ance ofcom p lex tasks.Exam inationsm ust
be com pleted quickly since m any patients exist in
highly critical situations. Interrup tion ofexam ina-
tions is com m on because ofhigh patientvolum e.
Therefore, the use ofa com m on electronic health
record system t m eetthese differentneeds could
be problem atic} For this reason, hospitals in
m any countries use em ergency departn entinfor-
m ation system s (ED IS)designed specifically foruse
in em ergency departm ents. In add ition, clinical
decision supportsystem s(CD SS)thataredesigned

t reduce m edical errors are often used as partof
the hosp italelectronic health record system ,w hich
also includesED IS.

Electronic m edical record system s in m edical
facilities in Japan are, how ever,m ainly designed
for use in general outpatient care w ards. ED IS is
notyetwell know n, and electronic health record
system sdesigned specifically foruse in em ergency
departm ents are notavailable. W hat follow s is a
discussion aboutthe history ofthe developm entof
ED ISand CD SS,theirpresentuse,an exam ination
of the factors that im pede the adoption of these
system s in Japan and possible issues in the future
based on the currentsituation in Japan.

DEFINING HIT, EMERGENCY DEPARTMENT
INFORMATION SYSTEMS, AND CLINICAL
DECISION SUPPORT SYSTEMS

HIT ism ainly used in the follow ing areas:them an-
agem entofadm inistrativeand m ed icalequipm ent;
the m aintenance of patient records, w ithin and
outside hospitals; the provision of inform ation
patients; and the transfer of m edical inform ation.
Countriesthroughoutthew orld haveadopted H IT
t reduce m edical costs and errors and to ensure
safety “°H IT w as develboped prim arily for use in
general outpatient w ards. H ow ever, em ergency
departm ents require custom ised systm s that
reflect the unigue exam inations and treatm ents
required in em ergency carew hich are ED IS1®7
ED IS is broad ly defined as ‘an electronic m ed ical
record system thatincreases the efficiency ofem er-
gency patient exam inations and treatm ent? It is
notsim ply a record of exam inations but is also
com posed ofseveralcore functionsto supportclin-
ical care, such as patientand order entry, triage,
result reporting, docum ent m anagem ent, CD SS
and risk m anagem ent,patientand resource track-
ing,and discharge m anagem ent®Core adm inistra-
tive EDIS functions com prise hospital and
departm ental statistical m etrics m anagem ent;
codingandbilling,including interactionw ith insur-
ance carriers and provision ofinform ation to third
parties; integration w ith public health and other
registries; disaster m anagem ent; disease surveil-
lance;and early detection and m anagem entduring
outbreaks of new infectious diseases or terrorist
attacks.Thus, the responsibilities of ED IS include
m edicalcare,hospitaladm inistration and national
policym aking 38
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CDSS mprove m edical safety by reducing errors in judg-
ment, allbw ing inform ation sharing that form s the clinical
basisfordecision m aking >*?providing inform ation aboutdrug
allergies, contraindications for drugs in com bination, test
resu ltsassociated w ith drugs (eg,d igoxin and low serum potas-
sium levels),drug dosage ad justm ents (eg,opioids or insulin),
m ed ication characteristics, special considerations for elderly
patients, im aging technique ordering for patients w ith pace-

m akersand proposalofasetofappropriate d iagnoses **°

BARRIERS TO ADOPTION OF EDIS AND CDSS

A lthough the m erits of ED IS and CD SS are w idely acknow
edged in the m edical profession, the USA has been slow in
adopting these new technologies.Landm an et al first reported
the prevalence of ED IS in em ergency departments in the
U SA ¢ they found that1.7% ofhospitalshad a com prehensive
ED IS system ,w hich included an ordering system ,an inform a-
tion interoperability function and CD SS,w hile 12.3% ofhospi-
tals had a basic ED IS w ith only som e of these functions.
Barriers w ere reported by the authors, including the costs of
integration and m aintenance,staffm em bers reacting adversely
to changes in theirexisting w ork cond itions,uncertainty about
system reliability, d ifficu lty w ith use, suspicions thatthe tech-
nologyw ould soon becom eoutdated and concemsaboutm ain-
taining confidentiality; all of these deterred the adoption of
ED IS} 8 In addition, som e studies have reported thatCD SS
can be difficu It to use, causes inefficiencies and m ay increase
m edicalerrorsand death rates.

PRESENT STATUS OF HIT, EDIS AND CDSS IN JAPAN

Thenum berofm ed ical facilities in Japan sw itching from paper
to electronic m edical records has increased in recent years.
According t a survey conducted by the Japanese M inistry of
H ealth,Labour and W elfare, 969 0t 8838 hospitals (11% ) and
9077 of 98 609 clinics (9% ) had adopted electronic m ed ical
record system s by 2008. In M ay 2010, the Japanese govem-
ments Inform ation Technology Strategic H eadquarters
announced its new Inform ation and Com m unication
Technology Strategy.Thisstrategy issupposed to offerapow er-
ful stin ulus for cooperation am ong healthcare facilities; w ork
has already begun on standardising form s and tem inology
codesand on form ing healthcare inform ation netw orks.

Unfortunately, the concept of ED IS is not w ell know n in
Japan;as a result,no Japanese com panies m anufacture elec-
tronic m edical record system s designed specifically for use in
em ergency departm ents. In addition, ED IS, w hich w as first
develboped in English-speaking m arkets,w as d ifficu lt to intro-
duce in Japan because oflanguage barriers.H ow ever,thevalue
of EDIS is apparent w hen reflecting on past events. For
exam ple,in 1995 the m em bersofthe Japanese ‘Aum Shinrikyo’
cu kit released sarin nerve gas in the Tokyo subw ays during
m oming rush hour,causing 12 deaths and over 5500 in juries!®
This acetylcholinesterase inhibitor can be fatalw ithin m inutes
 hours.H ow ever,no electronic com m unication betw een hos-
pital staff, the police or the governm ent existed. An ED IS
would have allow ed early detection, diagnosis and a proper
initial response o the situation .

CDSS isnotwidely used in Japan.A lthough several CD SS
initiatives are currently underw ay,m any are stand-alone,non-
standard ised system s.ForCD SS to be m orew idely em ployed,
ED IS thatuse standard ised m ed icalterm inologiesorareable o
sw itch t a standardised system are required as inform ation
bases.CD SS m usthe com patible w ith ED IS and standard ised
w ithin hospital system s and across m edical facilities. Such

system s aid the accum ulation of valuabl inform ation for
evidence-based clinical m edicine. For exam ple, the System atised
N om enclature ofM edicine C linical Term s is one of the largest
standardised com puter ttrm inology databases in the world.
H ow ever,language d ifferencesm ake the system extrem ely d iffi-
cult to adoptin Japan.Thus, a system suited to the unique
needsoflapan isneeded and isalready in progress® 0 therbar-
riersto theadoption ofCD SS from an English-speaking m arket
are differences in the typesofdrugs,dosages and diseases.For
exam ple, K aw asaki disease is relatively com m on in Japan but
rare in W estern countries.Thus,system s for appropriate d iag-
noses developed overseas could nothe used in Japan w ithout
m od ification .

Recently, the strategy has also been a stin ulus for cooper-
ation betw een healthcare facilities in prehosp itals,w here w ork
has begun on standard ising form sand term inology codes and
form ing healthcare inform ation netw orks.TheCanadian Triage
and Acuity Scak® and the new ly developed Japan Triage
Acuity Scale are being used increasingly in prehospitaks in
Japan.

DEVELOPMENT OF EMERGENCY MEDICAL CARE SYSTEM

IN JAPAN

D elays in the treatm ent of critical patients becam e a problem

in Japan during the 1970s. The num ber of traffic accidents
increased rapid ly because ofthe increased use ofautom obiles,
leading tom any hospitalstuming aw ay am bulancesand refus-
ing care o accident patients. To counter this situation, em er-
gency m edicine w as created as a distinct specialty in Japan.
Before the estab lishm entofem ergency m edicine in Japan,there
were no emergency physicians; em ergency patients were
treated by surgeons and intermnists w fthout specific training in
em ergencym edicine in am u Mispecialistm odel?

To prevent the concentration of patients in justa few em er-
gency hospitals,em ergency m ed ical facilities w ere designated
as prin ary, secondary or tertiary care facilities”® Patients w ho
could nothe treated ata prim ary care facility w ould be trans-
ported to a secondary or tertiary care facility .Param edicsw ere
able o choose betw een healthcare facilities depending on the
patients condition. Prim ary care facilities are clinics w fthout
beds; these accept patients on a w ak-in basis who do not
require inhosp ital care. Secondary care facilities exam ine and
treat patients w ith m oderately severe conditions and provide
inhosp ital care; they acceptw alk-in patients and those trans-
ported by am bulance. Tertiary care facilities offer intensive
treatn ent in all m edical specialties to critical patients; m ost
em ergency surgery is perform ed in such facilities. In 2010,
there w ere 605 prim ary care,4169 secondary care and 220 ter-
tiary care facilities in Japan .

Secondary or tertiary care facilities are not lim ited t traum a
orbum patients,butalso include non-traum a patients. In add -
ition, w alkk-in patients can seek m edical attention atany facil-
ity .Because there are tbo m any secondary care facilities against
the num ber of em ergency physicians, m any secondary care
em ergency hospitals m ightnotbe able t deliver appropriate
em ergency care for all types ofm ed ical/surgical em ergencies.
Accordingly,the selection ofappropriate hospitals to w hich ©
transport em ergency patients is a critical issue that requires
skillin d ifferentiald lagnosis in em ergency m ed icaltechnicians,
w hich may be difficult to apply atthe scene.M oreover,m ost
secondary care em ergency hospitals are staffed by non-
em ergency specialists,w hosespecialtiesm ay notbeappropriate
for any given patient, during the nightor on holidays. This
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may account for m any refusals by em ergency hospitals t
acceptsom e patients?

M ost tertiary care facilities have 10 ® 30 beds in their
Intentive Care U nits (ICU s),and staffsize ranges from several
doctors t m ore than 30 doctors per centre. The principal
m ission of the physicians in the em ergency departm ents in
these centres is to provide traum a or non-traum a/critical care
serviceto em ergency patients (ICU -typem odel).Ind icationsfor
adm ission to em ergency m ed ical service centres are deteriorating
vitalsigns,as udged by em ergency m ed icaltechnicians.Thus,
only the m ostcritical patients are adm itted and the adm ission
rate is close o 100% .W hen non-critical patients visitan em er-
gency m edicalcentre attached to ahospital,they areguided to a
separateem ergency room (ER)w heredoctorshelonging to other
specialties provide care 22

In 2003,ER and W estern-style m odels w ere introduced into
Japanese em ergency m edicine.Thus,three stylesofem ergency
m ed ical care coexist:the m u ltispecialistm odel,the ICU m odel
and the ER m odel. In 2007, a national survey w as conducted
of Japanese Association for Acute M edicine em ergency
physician-designated facilities.Tw o hundred and fortyeightof
420 facilities retumed valid questionnaires (88% response rate);
82 facilities (33% ) reported that their em ergency departm ents
w ere functional 24 h a day and 68 27% ) reported that their
em ergency departm entoperated only during certain tim es of
the day.0 fthe 4230 em ergency m edical facilities throughout
Japan,m ostoperate on eitherthe m u ltispecialistor ICU m odel;
only teaching hospitalsin m aprcitiesuse the ER m odel?

Thereafter, the num ber of traum a patients decreased as a
result of developm ents in autom obile technology,m andatory
use ofseatbelts and increased penalties for driving under the
influence ofalcohol. A tthe sam e tim e, the num ber ofpatients
w ith non-traum atic injuries adm itted © em ergency depart-
m ents began  increase. In 2010, approxim ately half of these
patientsw ere older adu lts. A ll expenses w ere and continue
be covered by localgovemm entsvia tax revenues,entailing no
charge t patients for care and /or transportation. This has led
t an increase in the volum e of patients visiting hosp itals by
am bulancesand has lengthened the tin e to reach hosp italsand
thew afting tim esonce there.

Presently, there is a need t coordinate care for patients in
the em ergency departm ents in Japan. Care coordination has
been defined as ‘... the deliberate organisation of patient care
activities betwv een o or more participants (including the
patient) involved in a patients care to facilitate the approp riate
delivery ofhealthcare services'? W hen a patientis broughto
thehospitalw ith disturbancesofconsciousness,the em ergency
physician is responsible for contacting potential prim ary care
physiciansand ,after treatm ent,searching forsuitable hosp itals
to transfer the patient o if there is no social w orker available
todoso.These adm inistrative duties d istractem ergency physi-
cians fron their m ain duty,w hich is © provide em ergency
care. Therefore, ED IS and CDSS would be useful tools for
in proving thequality and efficiency ofem ergency care.

JAPANESE EXPECTATIONS FOR EDIS AND CDSS

The im plem entation ofED IS and CD SS in Japan m ustaddress
issues specific o Japanese society w ith respectto the education
of physicians. In em ergency departm ents, rare diseases and
m edical com plications m usthe considered . Ifnot, serious con-
sequencesm ay resu lt,even ifthe patientis seem ingly w ell (eg,
walk-in patients w ith subarachnoid haem orrhage or asym p-
tom atic acute m yocard ial infarction on arrivalatthe hospital).
The best approach em phasises ruling out serious and/r
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em ergency presentations rather than using the traditional
approach ofreaching adiagnosisbased on clinicalobservations,
w hich is the m ain approach used in m edical education in
Japan.Em ergency m edicaleducation,w hich em phasisesruling
out critical diseases and those requiring em ergency m ed ical
attention ,hasyetto have a serious im pactasam ethod ofedu-
cation. In addition, according t the Japanese M inistry of
H ealth,Labourand W elfare, only 1945 physicians (0.7% ) ofa
total of 271 897 w ere practising em ergency care in Japan in
2008. Therefore, in m any hospitals, physicians from other
m edical departm ents w ho m ay notbhe adequately trained in
em ergency procedures are engaged in em ergency p ractise 22

If CDSS were used in the future to guide exam inations,
provide updated treatm ent guidelines and standard ise treat-
m ents,thequality ofm edicalcarew ould be im proved .Residents
could acquire the latestinform ation and be educated in the field
ofem ergency m edicine,and em ergency physicians could use
CDSSt identify im portantpointsduring a system atised exam -
ination © help residents distingu ish easily confused d iseases.

Thisw ould becom plem ented by im plem enting ED IS,w hich
would mprove the effectiveness and efficiency of the em er-
gency departm ent through prioritising and coordinating its
activities as w ell as m atching the everchanging therapeutic
needsw ith availab le resources for patientcare.Since this deci-
sion, in 1ts know lkedge and practise, is partof the intellectual
core ofem ergency m edicine,CD SSand ED IS are thus expected
to help em body the raison d’étre of emergency medicine as a
speciality. Furthermore, this knowledge and skill, when formu-
lated and applied well, would help advance efficient use of
medical resources in medical facilities, their networks, the
wider context of medical service provision beyond an emer-
gency department, and certainly in emergency situations, such
as large-scale incidents and disasters.

After the 2011 earthquake and tsunami,” Japan realised that
unnecessary tests and excessive medical treatments should be
reduced when usable resources are scarce, especially in times of
disaster. In such situations, all medical personnel are needed.
The use of EDIS and CDSS may lead to increased awareness of
the importance of physical findings and simple tests. If testing
protocols based on the accumulated data of the Japanese popu-
lation can be created and included in EDIS and CDSS systems,
then unnecessary tests and unfortunate consequences would be
reduced, which would allow medical personnel to use available
resources more efficiently.

In conclusion, EDIS and CDSS are significant improvements
for practising evidence-based medicine, which continuously
gathers and revises scientific knowledge. They are useful tools
that could improve the efficiency and quality of emergency treat-
ment. Hopefully, both systems would be adopted more frequently
at healthcare facilities, leading to an accumulation of knowledge
and an advancement of epidemiological research in Japan.
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