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Application of Evidence-Based Hospital Emergency Inci-
dent Command System (HEICS) in Taipei
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Abstract

Although re-eval uation of Hospital Emergency Incident Command System (HEICS) plansreveded
greatimprovementinTaipd, it still deservesfurther investigationwhether theimprovement continues.
The other issueisthe evidence on which the hospitalsdepend to revisetheir plans. Of the 53 plans,
therewere about 53 (100%) that had predictable chain of management, and the average scorewas
78+9 points (P=NSv 79+8 pointsfor last version). Asto accountability of position function, there
wereamost asmany as plansthat met with the criteria(n=32; 61% v 58%, P=NS) compared with
last version, asthe average scorewas (71+7 v 68+5, P=NS). The performance were better in the
part of flexible organizational chart (n=31; 58% v 58%, P=NS) that allowsflexible responseto
specific emergencies (average scores 78+20 v 68+13, P<0.05), improved documentation of
fecility (72+16v 64+10, P<0.05) and also common language to fecilitate outside assistance
(80+18 v 60+6, P<0.01). Thirty-eight hospitals (71.7%) have provided prioritized response
checkligts, cost effectiveemergency planning within health care corporations, and completegovern-
mental requirements (71.7% vs. 45.3%, P<0.001). The scores were thus 78+20, 83+21 and
76+19 pointsrespectively. There were in average about 21+6% mgor changesin HEICS plans.
Thegreatest changewasinthepart of accountability of position function (33+10%), followed by the
part of flexible organizational chart improved documentation of facility and common languageto
facilitate outside assistance. In conclusion, therewas still no sufficient dataon which the hospitals
modify their response plans. It isthuscritical for all of these hospital sto implement principles of
EBM into therevision of disaster response planning.(Ann Disaster Med. 2006;4:54-59)
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Introduction

Evidence-based medicine(EBM) isanintegra-
tion of the best research evidences concerning
clinical expertise and patient values. Recent
development in EBM such asstrategiesfor ef-
ficiently trackingdownand gppraisingevidence,

evidence-based journals of secondary
publication, systemicreviewsand concisesum-
mariesof theeffectsof hedth care, and theiden-
tification and gpplication of effectivestrategies
for lifelong learning and quality improvement,
has made itself popular and rapid spread
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globdly.** Thesamesituationhasa sobeen met
inTaiwan. Althoughtrainingandeducationhave
long been accepted as integral to disaster
preparedness, many currently taught practices
arenather evidence-based nor standardized.
We ever mentioned that the Hospital
Emergency Incident Command System
(HEICYS) has been devel oped to assist the op-
eration of amedica facility inatimeof crisisin
recent years.>® The main structure of the sys-
temisachain of command that incorporates
four sectionsunder the overall leadership of an
emergency incident commander.>* The four
sectionsincludingplanning, finance, logigtics,and
operations, havether specific leader assigned
by the incident commander. HEICS does not
take any specific type of disaster asthe essen-
tialsof the operation. In other words, it can be
applied to any kind of mass casualty incidents
(MCls) using so-called general management
model. Taipel City government has begun to
request the emergency response hospitalsto
implement HEICS in their disaster response
planning since2002. However, our past survey
reved ed that thereare till many engagements
in training, understanding of HEICS and the
overwhemingideaof changingout anentiredi-
saster planin our systems.* Our past report dso
demongtratedthat SARSendemicinTawanhas
asomakethesehospitasrevisethar planswith
atendency of implementationof HEICSintheir
responsesystem.® Werecently re-eval uated the
emergency responseplansagainfromthesere-
sponse hospitals and analyzed the degree of
modificationsfor theseplans. Whether themodi-
ficationsor revisonswerederived from EBM
wasthemainissueto be e ucidated.

Material and Methods
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Study hospitals
Therewere 53 emergency response hospitals
accounting for 20,160 bedsin Taipe City in
2003. Of these hospitals, seven were the ter-
tiary caremedical centersand theremaining 46
secondary referral hospitals. Wethen eva uated
thedisaster response plansand compared them
withthelast version. Two expertsreviewed in-
dependently all the plansunder the guidelines
of HEICSthat concentrated upon: predictable
chainof management; accountability of position
function; flexibleorgani zationd chart; documen-
tationof facility; communicationtofecilitateout-
Sideassistance; prioritized responsechecklists;
cogt-effectiveemergency planningwithinheslth
careinstitutes; governmental requirementsas
wasthe casewith public hospitals. For these 8
categories, there were about 5to 7 items to
evauatethe adequeciesof the plans. Four indi-
vidua expertsevaluated theplansto determine
the scoring. Thefinal scoreswere summed up
and averaged 4 individual scores. Thescoring
was then compared according to the different
levels (or rankings) of these hospitals.
Thefinal resultsof evauation werecom-
pared withtheperformancedemonstratedinour
previousstudies*®

Statistical analysis

All the datawere processed and analyzed with
Microsoft Excel 2000 for Windows. Thetech-
niquesappliedto dataanalysisincluded descrip-
tive statistics generating and independent
samples by t-test and chi-squaretest.

Results

Modification of HEICS plans

Of the 53 plans, there were about 53 (100%)
that had predictable chain of management, and



the average score was 78+9 points (P=NSv
79+8 pointsfor last version). Asto account-
ability of position function, therewerealmost
asmany asplansthat met withthecriteria(n=32;
61%Vv 58%, P=NS) comparedwithlastverson,
as the average score was (71+7 v 68+5,
P=NS). The performance were better in the
part of flexibleorgenizationa chart (n=31; 58%
v 58%, P=NS) that allowsflexibleresponseto
specific emergencies (average scores 78+20v
68+13, P<0.05), improved documentation of
facility (72+16v 64+10, P<0.05) and al'socom-
mon language to facilitate outside assistance
(80+18 Vv 60+6, P<0.01). Thirty-eight hospi-
tals(71.7%) haveprovided prioritized response
checklists, cost effective emergency planning
within health care corporations, and complete
governmental requirements(71.7%vs. 45.3%
last version, P<0.001). The scores were thus
78+20, 83+21 and 76+19 pointsrespectively.

We compared the performances of 7 ter-
tiary-caremedical centerswith another 46 sec-
ondary hospitals. The average score was Sig-
nificantly higher intertiary centersthanin other
hospitals (89+8 vs. 66+14, P<0.001).
However, the average score was better than
that donelast year (66+14 vs40+12, P<0.05).

Dependent factors affecting modifica-
tion of HEICS plans

According to the decisions made by the two
experts, there were in average about 21+6%
mgor changes in HEICS plans, which were
determined by theeval uation checklistitem by
item. The greatest change was in the part of
accountability of position function (33+10%),
followed by the part of flexible orgeni zational
chart (22+6%), improved documentation of
fecility (18+10%) and commonlanguagetofa-

EBM and HEICS 56

cilitate outside ass stance (15+6%).

There were only 42% of the disaster re-
sponse plansthat documented clearly therea-
sonof modifications. Thereview disclosedthat
there were about 34% of the revisions were
based upon EBM.

Discussion

Thisstudy demonstrated that therewastill no
sufficientdataonwhichthehospita smodify their
response plans. Itisthuscritical for all of these
hospitalstoimplement principlesof EBM into
therevision of disaster response planning.

Thereare several problemsor issuesthat
should beemphasized when clinicianspractice
EBM inTawean. First, dthoughmany clinicians
and researchers have been engaged in EBM
for years, theseclinical investigators and edu-
catorsusually have just accepted and utilized
thewell-established guiddinesor clinical prac-
ticesbuilt upby EBM investigationsfrom other
countries. In other words, amost all of thecli-
niciansin Taiwanpracticeaccordingtotheguide-
linesestablished by the database or meta-analy-
ses from other countries, whereas the differ-
encesinrace, gene, socioeconomical statusand
othersmay deeply influencethegpplicability of
theseso-called EBM inour country. Thereare
few or even no databasesin Taiwan to proveor
disprove the conclusions derived from global
evidence-based medicinesurveys.

Second, thereisinfact still nowell-estab-
lished evidence-based emergency medicinein
Taiwan, ether concerning practice guidelines,
diagnosi s/screening, outcome, patient safety or
cost-effectiveness. Each emergency physician
here hasto providetheir servicesaccording to
theinternational guidelinesbecauseof lacking
in database of emergency medicinein Taiwan.

Ann Disaster Med Vol 4 No 2 2006



57 EBM ana HEICS

Third, even the most fanous EBM data-
baseor library intheworld suchasMEDLINE,
Cochrane Library (CL) (update.cochrane.co.
uk; www.update-software.com) and Best Evi-
dence(BE) (www.wacponline.org) didnot have
sufficient database concerning clinical practice
inemergency medicine. For example, thereare
only three articles (including reviews and
protocols) that are directly associated with
emergency medicinein CL review database. In
other words, most of the so-called practice
guidelinesor emergency medicinearelacking
inevidencesor are established only under the
experts consensus. When the emergency cli-
niciansin Taiwan performther clinical practice
accordingly, itisuncertainif therearetill some
pitfallsinclinical management or even harmful
to the patient safety. It istherein urgent for us
to establish our own datebasein thisfiled and
furthermore consolidate the necessary guide-
linesinclinical practiceat ED.

Fourth, arecent study revealsthat only
lessthan 10% of emergency departmentsinthe
United States have adopted evidence-based
medicineastheir guidelinesof clinica practice.
® Althoughthedataare comparableto theabove
description, they also suggest that evidence-
based emergency medicineisanewly-evolving
category in clinical medicineand deservesfur-
ther devel opment.

Therewould be severa disadvantagesfor
our emergency phys cianstopracticeinthisway:

First, some or even most of the interna-
tiond guiddinesinthefield of emergency medi-
cinearederivedfrominsufficient*evidence’ or
even only from expert consensus. One of the
notorious examplesisthe BLS guidelinesde-
rivedfromAmerican Heart A ssociati onVAmeri-
can Collegeof Cardiology (AHA/ACC) Emer-
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gency Cardiac Care (ECC) guidelines.”® The
significant changes of performing BLS/CPR
described in 2005 ECC guidelines(such asra
tio of compression/ventilation 30:2 instead of
15:2) aremostly concluded by animal studies
or so-called “ expert consensus’. Thereareno
randomized control studiestoproveor disprove
the consensus. It would be difficult for usto
accept suchmgor revisionsconfidently.

Second, some conclusionsderived from
EBM are not aways followed in most coun-
triesincluding usbut thepracticeguiddinesdtill
remain unchanged. For example, most studies
reveal ed that door-to-balloon time exceeds 90
minutesthat isdefined by AHA/ACC eitherin
Taiwen or other countries when treating the
patientswith acute myocardial infarction. Itis
difficult for usto determinewhether theguide-
lineiscorrect and shouldbestill fulfilledaccord-
ingly or why wedtill follow theguiddineif itis
not correct.

Third, there are sometimes dissociation
between education and practice in clinical
aspects, including emergency medicine. For
example, thereare very limited casesthat un-
derwent endotracheal intubation with second-
ary confirmation by end-tidal CO2 measure-
mentsand fixed withacommercia devicethat
arestirongly recommended by ACL Sguiddines
andwell knownby most of theemergency steffs.
It deservese ucidation theunderlying causesof
such dissociationsor performancebias.

Fourth, someimpact of decision making
isobvioudy fromsocio-economical differences
indifferent countries. Theexampleswill beim-
pacts of health insurance policies, ranking of
management ability and capacity anong emer-
gency responsehospitals, and fulfillment of full-
timeboard-certified emergency physicians.



To our knowledge, therearefivecritica
stepsin practice of EBM, including coverting
the need for information into answerable
questions, tracking downthebest evidencewith
whichto answer that question, gppraising criti-
cally that evidencefor itsvalidity, impact, and
gpplicability or usefulness, integrating thecriti-
ca gppraisa withclinica expertiseandwiththe
patients’ unique biology, values and
circumstances, and eva uating theeffectiveness
and efficiency in executing the above stepsand
seeking waysto improve them. According to
the current statusin Taiwan, most of theclini-
ciansor researchersinvolved in EBM may al-
ways perform the first two steps but did not
check critically thelast three steps. It may cre-
atefurther biasin clinical implicationsof these
EBM -derived guidelines and may even result
inmedical disadvantagesor errors. The Situa-
tionisthesameinthefield of emergency medi-
cineinTaiwan. Wetheren urgeto establish our
own datebase of emergency medicine, or “ Tai-
wan Evidence-Based Emergency Medicine
Database” (TEBEMD), to resolve the above
dilemmawhich we haveto face day after day.

Because EBM isusualy implied in the
problem-solvingof (1) diagnosisand screening;;
(2) epplicability of (practice) guidelines; (3)
treatment or thergpy; (4) harm (patient safety);
(5) outcome or prognosis; (6) cost-
effectiveness; and (7) impact of policy
(ingtitutional or governmental), TEBEMD is
a sodesignedto beimplemented coveringthese
fields. Inthis3-year prospectivestudy, weshall
set up at least 3 critical issuesfor eech category
every year (or possibly inacrescendo manner,
e.g. 3, 4, 5issuesfor 1%, 2" and 3 yr) asits
central theme. For each category, thefollowing
Issues or pecific ams of thisstudy should be
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throughout investigated and answered:

1. Whatistheevidenceprovided by current
global database? Thecompletesearchand
summary in important EBM databases
such as MEDLINE, Cochrane Library
(CL) (update.cochrane.co.uk; www.up-
date-software.com) and Best Evidence
(BE) (www.wacponline.org) shall beper-
formed and definiteconclusionsshouldbe
drawn and summarized.

2. What isthe current practice principlein
therdlated fieldin Taiwan?Weshall com-
pletely collect thedataconcerning thecur-
rent statusinclinica practicein5or more
medical centersfor comparison.

3. Aretheseglobal evidencescomparableto
real practice statusin Taiwan?If yes, do
theseEBM conclusionshave positiveef-
fectson our heath care system (such as
improving patient outcome, increesing di-
agnostic accuracy, promoting cost-
effectiveness, and decreasing patient
hazard)?1f no, what arethefactorsfor us
not to gpply these global evidences or
international guidelines?|sthereany sci-
entificevidencefor ustoproveor disprove
theseglobal conclusions?

4.  \WEe dprospectively collected comparable
clinical datafrom 5 medical centersin
Tawanasthedatabaseof TEBEMDwhich
shall act asthe basisof further EBM sur-
veyinTawan.

From this study, we have decided to in-
cludedisaster medicineasoneof themgor cat-
egoriesin TEBEMD.

Inconclusion, therewasstill no sufficient
data on which the hospitals modify their re-
sponseplans. Theneed for effective evidence-
based disaster training of healthcare staff at all
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levels, including the devel opment of standards
andguiddinesfor traininginthemulti-disciplin-
ary health response to mgor events, has been
designated by the disaster response commu-
nity asahigh priority.
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