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Emergency Physician Residency Program for Weapons
of Mass Destruction in Taiwan

Chee-Fah Chong, MS, MD; Tzong-Luen Wang, MD, PhD

Abstract

In Tawan thereistill no standardized curriculum for training of emergency physiciansabout the
hedlth hazardsrel ated to weapons of massdestruction. To evaluatetherea conditionsof resdency
educationintherelated issues, wethusdevel oped asurvey to € ucidatewhether any formd training
in biological weaponsis conducted in emergency medicine programs; to determine the overall

subjective ability of program directorsor residency directorsto recognize and clinically manage
casualties of biological weapons agents; and to identify which resources might be used by emer-
gency physicianstoidentify andtreat biological warfare casudties. Wea so documented abasdline
of current practi cesregardingbiol ogical weaponstraininginemergency medicineresidency programs.
Themagority of respondentsfed inadequately prepared to recognize and clinically manage casual -
ties of biological warfare. About 75.0% of respondents were aware of appropriate protective
equipment intheir emergency department. Themost common medical equi pment mentioned was
the use of the HEPA or speciaty mask. Also notablein the responses wasthe mention of antidotes
or equipment for chemical agentsand cyanide poi soning.(Ann Disaster Med. 2004, 2: 39-46)
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Introduction government since the 1990s. Thethreatening

Even though thereis still no definiteterrorist
attack in Taiwan, wetill haveto admit that ter-
rorism hasbecomewidely recognized asasig-
nificant threat to the public hedthand safety. It
isespecidly trueafter theattackson American
citizensat USembassesinKenyaand Tanzania,
the Centennial Olympic Park of Atlanta, the
Federal Building of Oklahoma City, and the
World Trade Center of New York. The use of
weapons of mass destruction (WMD) for ter-
rorism has become akey concern of the US

of biological warfare has become amost im-
portant worldwide concern after the 911 ter-
rorist attacksinthe United States.

Biologicda eventscan bean example. Be-
cause of improving disease surveillance and
control in Taiwan, most of previousnotorious
infectious diseases such assmall pox haveal-
ready disappeared.? Other common pathogens
used in bioterrorism such as the microorgan-
ismsof anthrax, botulism, tularemiaand hem-
orrhagic fever arerarely or even never seenin
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Taiwan. Thismay incur anew chalengetothe
hedlthcareproviders, especidly theemergency
physicians, because most of them are not so
familiar with the clinical spectrum of these
diseases. However, discerning thenatureof the
threat of biologica weaponsaswell asappro-
priate responses to them requires greater at-
tentiontothebiologica characteristicsof these
instrumentsof war andterror. Strengtheningthe
public health and infectiousdiseaseinfrastruc-
tureisan effective step toward averting the suf-
ferings brought by theterrorist’suse of abio-
logica agent.2

Thepresent dilemmamay bethat respon-
dentsaso revealed alimited approach of how
toacquireinformationregardingbiol ogica war-
fare agents. It appearsto belimited at best in
availability of expertsand reference materials.
The similar phenomenon may bethe frequent
mentionof toxicologists, poisoncontrol centers,
and local health departments as reference
sourcesfor suchrareinfectiousdiseases. These
sourcesmight beunableto provideall the nec-
essary information in casesof WMD. Thedi-
versity of responsesand occasional mention of
inappropriate sourcesdown-regulatesthecru-
cial role of education regarding related
information. Ontheother hand, theinteractions
among multipleagenciessuchastheCDC, pub-
lic health departments, poison control centers,
law enforcement agencies, and hospitals may
benecessary to effectively and safely distrib-
ute advice to physicians and the public.

Wedtill haveno dataconcerning how well
emergency medicine physiciansare prepared
to recognize or treat WMD casualties here.
Thisstudy wasthen designed (1) to elucidate
whether any formal trainingin WMD is con-
ducted in emergency medicine programs; (2)
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to determine the overall subjective ability of
programdirectorsor resdentstorecognizeand
clinicaly manage casuatiesof WMD; and (3)
to identify which resources might be used by
emergency medicinephyscianstoidentify and
treat WMD casualties. The study isalso in-
tended to document abasdline of current prac-
ticesregarding WMD training in emergency
medicineresidency programs.

Methods

On October 1, 2003, a20-question survey was
sent by e-mail to 36 emergency medicineres-
dency program directors participating in the
Emergency MedicineResident Training Board.
If email addresseswerenot available, the pri-
mary contact was made through telephone or
fax. Follow-up reminderswere made through
e-mall or fax gpproximately 10 days after the
initia contact.

Thesurvey was conducted by amodified
Delphi process. The process included input
from authors and other expertsinthefield of
WMD. Theobjective of thesurvey isto ascer-
tainthelevel of formal training in WMD cur-
rently conducted in emergency medicine pro-
grams (esp. inresidency training) and overall
subjective ability of residency program direc-
torsto recognizeand clinically manage casual -
tiesof WMD. In addition, the survey also ex-
amined the possible resources that might be
used by emergency physiciansintheidentifi-
cation and trestment of WMD casualties. Re-
sultsof the survey were tabulated using SSPS
10.0 statistical software program and are pre-
sented as a percentage of respondents. The
descriptive statistics were used asthe presen-
tation of theresults.
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Results

Of the 36 surveysdigtributed, 32 werereturned
by mail, fax, or email (responserate=88.9%).
Amongtherespondents, 87.5% wereresidency
program directors, whereas 12.5% other po-
stionswithinthese programs. Approximately
50% (16/32) of therespondentswereresdency
trainedinemergency medicine, and 100% (32/
32) were board certified in emergency
medicine.

Sixty-three percent of the respondents
(20/32) indicated that their residency program
included formal training in WMD. The most
commonformof trainingintheseprogramswas
lectures (20/20 or 100% of the responses), fol-
lowed by field exercises or specific rotations
accounted (4/20 or 20%) and 10% (2/20,)
incorporated training coursesin WMD as part
of their program. In contrast, 75% (24/32) of
therespondents stated their program provided
formal traininginhazardousmaterias. Of these
respondents, 100% (24/24) taught by lecture
and exercises, whereas 16.7% (4/24) of the
responses were field exercises or specific
rotations. Training coursesaccounted for 6.7%
of theresponses. Those responsesthat did not
fit in the defined categories accounted for 6.
7%. Ninety-five percent of the respondents
agreedthat itisnecessary toincludetrainingin
WMD, whereasfivepercent of respondentsdid
not believe that formal trainingin WMD de-
fensewasnecessary.

Few respondents (10.0%) have accessto
consultantsor staff with WM D expertisewithin
their indtitution. Of therespondentswith access
to consultants within their institution, 75.0%
specified the name of 1 contact and 25.0%
named 2. Regarding accessto an outside con-
tact person or ingtitution for adviceand infor-
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mationduringabiologica terrorismevent, 50%
of the respondents specified at least 1 contact.
Approximately 30.0% pointed out 2 contacts
and 10.0% 3 contacts. Only 10.0% did not
Specify any contacts.

Respondents were asked about accessto
references. About 40.0% of the respondents
did not point out any reference material that
would be helpful or usedinacase of abiologi-
ca warfareevent. Another 30.0%listed only 1
reference, 20.0% listed 2, 5.0% specified 3
reference sources, and 5.0% of therespondents
4 reference sources. Themost prevaent refer-
enceswere CDC manualss, representing 55.0%
of dl responsesfor thisitem.

Approximately 90.0% of therespondents
statedthat they routinely report suspected cases
of commercia food poisoning, whereasanother
10.0% stated that this was dependent on the
clinical situation. About 55.0% said that they
did not report such cases; 15.0% werenot sure.
About fifty percent of therespondentsdisagree
that Taiwan currently hasthe capability to de-
tect aWMD attack. Besides, 15.0% did not
know, and 35.0% believe that such a capabil-
ity exists. When asked what might bethe most
likely WMD for aterrorist event, 80.0% of the
respondents stated a biological agent via
aerosolization. Of the respondentswho listed
2answers, dl listed aerosol dispersionfirg, fol-
lowed by food or water contamination.

Asto protectivemedica equipmentinthe
event of abiologica warfare attack, 75.0% of
therespondents stated that they were aware of
such eqgipment in their ED. Of these
respondents, 66.7% were ableto list 1 piece
of equipment; 16.7%listed 2, and 16.7% listed
3 pieces of equipment. The most prevalent
medical equipment response was the use of



high-efficiency energy particulateair (HEPA),
N95 or P100 masks (85.0% of the responses).
Most EDs of emergency responsive hospitas
have 1 to 3 negative airflow rooms (85.0%),
but 15.0% reported that their ED had no nega-
tiveairflow rooms.

Respondentswerea so asked to self-rank
thelr ability to recognize casuaties of WMD
terrorism. Seventy percent of the respondents
rated themselves |ess than adequate or very
poor. Another 20% rated themselves as ad-
equate or more than adequate, and 10.0% had
no opinion or did not specify aresponse. None
of the respondents rated themselves as very
goodincasualty recognition.

Astotheability to clinically manage ca-
suatiesof biological terrorism, 60.0% of the
respondentsrated themselves aslessthan ad-
equate or very poor; 35.0% rated themselves
asvery good, morethan adequate, or adequate;
and 5.0% had no opinion or did not specify a

response.

Discussion

Thisstudy suggestsarelativelack of medical
trainingandeducationwithWMD inemergency
medicineresidency programsin Taiwan. The
majority of respondentsfed inadequately pre-
paredto recognizeand clinically manage casu-
altiesof WMD. About 75.0% of respondents
were aware of appropriate protective equip-
ment intheir EDs. Themost common medical
equipment mentioned wastheuseof theHEPA
or other speciaty masks. Also notablein the
responses was the mention of antidotes or
equipment for chemical agents and cyanide
poisoning. Theseinterventionsare not appro-
priatefor biologica agents. Standard curricula
for training of emergency medicinephysicians
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should bedevel oped and emergency medicine
textbooks should be updated to includeinfor-
mation onbiologica agentsthat may beusedin
aterrorist attack.

In 1984, more than seven hundreds of
persons were infected with Salmonella
typhimuriumasaresult of intentiona contami-
nation of restaurant salad barsin Dallas. Gangs
of Bhagwan Shree Rgjneesh werelater admit-
tedto causng theoutbreak inan efforttoinflu-
encelocal dections.® In 1992, aVirginiaman
was arrested for spraying hisroommateswith
asubstancethat he claimed to beanthrax. The
house was quarantined, and 20 people were
given chemoprophylaxis while awaiting test
results. In 1994, a Japanese sect of the Aum
Shinrikyo cult attempted an aerosol release of
Bacillusanthracis bacteriain Tokyo. In addi-
tiontoreleasngsarinin Tokyo subway in 1995,
cult members were also preparing to spread
Clogridiumddifficile bacteriafor terrorist use®
During 1998 and 1999, a series of hoaxesin
the United Statesthreatened atotal of severa
thousand | etter recipients with exposureto B
anthracis. Many of these | etter recipientsun-
derwent hazardousmeateria s-styledecontami-
nation and were given antibiotics for
chemoprophylaxis®

According to the United States CDC, the
risk of anintentional line-source release of B
anthracisin amajor US city indicated eco-
nomicimpact of abioterrorist attack canrange
from $477.7 million to $26.2 billion per 100,
000 persons exposed. It said that early imple-
mentation of aprophylaxis program after an
attack is essential.” Reports released during
1998 by the Institute of Medicine?® and the
CDC?® have noted the possibility of WMD ter-
rorism and the relative lack of preparedness
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among health care providersin managing this
threat. All of these documentshaveidentified
care providersworking in EM S systems and
emergency departments as groups likely to
comeinto contact withvictimsintheevent of a
WMD attack. It is therefore necessary for
emergency careprovidersto becomeproficient
inrecognition, diagnos's, and treatment of ca-
suatiescaused by WMD agents.

Our country has initiated a process of
trainingincertainmagjor citiesbutisnot expected
to reach each emergency care provider. In
addition, the current emergency medicinecore
content’® and most popular trai ning textbooks
of the speciaty do not contain specific refer-
encetotherecognition, reporting, detection, or
management of terrorist disastersinvolving
WMD. Thereisno standardized curriculumfor
training of emergency physiciansasrelated to
the health hazards of most weapons of mass
destruction agents. It becomesthefirst priority
for usto consider how to implement the pro-
gram and practiceinto current medical educa-
tion systemand resident training protocol.

Expertsbelievethat recognizing when a
WMD terrorism attack has occurred will de-
pendin part onrecognizingtheincreasing num-
ber of patientsthat present with asimilar con-
stellation of symptoms. Emergency physicians
should pay attentionto clinical manifestations
and diagnostic cluesindicating an unusual in-
fectious disease outbreak associated with in-
tentional release of a biologic agent. Once
suspected, we should report any endemic or
epidemic events to their supervising health
departments. The covert release of abiologic
agent may not have an immediate impact be-
cause of the delay between exposure and ill-
ness onset, and outbreaks associated with in-
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tentional releasesmight closaly resemblenatu-
rally occurringoutbreaks. Accordingly, theclues
of intentional rel easeof biologicagentsinclude™
1) an unusual temporal gathering of illness; 2)
anunusua geographicclustering (e.g., persons
who attended the same public event or
gathering); 3) patientspresentingwith clinical
signsand symptomsthat suggest aninfectious
disease outbreak (e.g., >2 patients presenting
with an unexplained febrileillness associated
with sepsis, pneumonia, respiratory failure, or
rash or abotulism-like syndromewith flaccid
muscleparayss, especidly if occurringinoth-
erwise hedthy persons); 4) anunusud agedis-
tributionfor commondiseases(e.g., anincrease
inwhat appearsto beachickenpox-likeillness
among adult patients, but which might be
smallpox); and 5) alarge number of cases of
acuteflaccid paraysiswith prominent bulbar
palsies, suggestive of arelease of botulinum
toxin. In our survey, 90.0%% of respondents
routinely report cases of commercial food
poisonings. However, thereis still aneed to
develop criteriaand procedures for the cen-
tralized reporting of casessuspectedtoinvolve
intentional contaminationorinfection.

In case of aWMD terrorism event, we
expect that key medical responseresourceswill
most likely be overwhelmed. Theseresources
includetrained medical personnel, persond pro-
tectiveequipment, isolation rooms, respiratory
ventilators, and pharmaceuticals. Of noteinthis
survey was that most EDs staffed by our re-
spondents have only limited negative airflow
rooms. As amass casualty event becomes an
increasing threst, frequent check of antedote
stockpilesand other medical resourceswill be
essentid .2

Our datadoes not represent an objective



measure of individual physician’s ability or
knowledge with regard to WMD agents. We
believethat theinvolvement WM D would not
be limited only in emergency medicine. Al-
though our survey focused on theleadership
of major emergency medicinetraining pro-
gramsin Taiwan, we expect that physicians
involving other fieldswould also feel poorly
prepared to recognize and treat WMD
casualties.

The survey has not been independently
validated and thereforemay includethe poten-
tial for elementsof systematic error related to
informational and selectionbias. They dsoin-
cluderecdl biasamong respondents. Thereare
also potential variations among the
nonrespondents. However, thereareno differ-
ences in the response between different pro-
gramtypes (3 yearsor one-tier board versus5
yearsor two-tier board).

This study strongly suggests that emer-
gency medicineresidency programsarenot ad-
equately training to respond to bioterrorismin
Taiwan. Future efforts should be directed at
additiond training and education of emergency
physiciansinresidency programs.
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