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ABSTRACT

Study Objective: From September through
December 2001, 22 Americans were diagnosed
with anthrax, prompting widespread national
media attention and public concern over
bioterrorism. The purpose of this study was to
determine the effect of the threat of anthrax
bioterrorism on patient presentation to a West
Coast emergency department (ED). Methods:
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This survey was conducted at an urban county
ED in Oakland, CA between December 15, 2001
and February 15, 2002. During random 8-hour
blocks, all adult patients presenting for flu or
upper respiratory infection (URI) symptomswere
surveyed using a structured survey instrument
that included standard visual numerical and Likert
scales. Results: Eighty-nine patients were
interviewed. Eleven patients (12%) reported
potential exposure risk factors. Eighty percent
of patients watched television, read the
newspaper, or listened to theradio daily, and 83%
of patientshad hear d about anthrax bioterrorism.
Fifty-five percent received a chest x-ray, 10%
received either throat or blood cultures, and 28%
received antibiotics. Twenty-one percent of
patients surveyed were admitted to the hospital.
M ost patientswereminimally concerned that they
may have contracted anthrax (mean=3.3+3.3
where 0=no concern and 10=extremely
concerned). Patient concern about anthrax had
little influence on their decision to visit the ED
(mean=2.8+3.0 where 0=no influence and
10=greatly influenced). Had they experienced
their same flu or URI symptoms one year prior
to the anthrax outbreak, 91% of patients stated
they would have sought medical attention.
Conclusions: After considerable exposure to
mediareportsabout anthrax, most patientsin this
urban West Coast ED population were not
concerned about anthrax infection. Fear of
anthrax had little effect on decisions to come to
the ED, and most would have sought medical help
prior to the anthrax outbreak.

KEY WORDS

Bioterorrism, anthrax, emergency department
presentation

INTRODUCTION

Thethreet of bioterrorisminthe United Statesbecame
aredlity inthefall of 2001. The United States Postal
Servicewasthe vehicle used to disseminate | etters
containing wegpons- grade Bacillusanthracisspores,
and unfortunately, anyone handling those letters,
including postal workersand office personnel, was
placed at risk. Exposuretoinhalational anthrax first
occurred in Floridawith subsequent casesemerging

inthe District of Columbia, New Jersey, New York
City, Maryland, Pennsylvania, and Virginiallnthe
end, 22 peoplewereinfected: 11 withinhaational
anthrax, 7 with cutaneousanthrax and 4 with suspected
cutaneous anthrax. Five of the patientsafflicted with
inhdationd anthrax died.

Althoughineffectiveat causng masscasualties, this
samplemethod of digtributionincombinationwiththe
ease of contamination created a general paranoia
throughout the United States causing considerable
expenseand significant disruption of our daily lives?
Mediabroadly reported the signsand symptoms of
anthrax, which at the outset are similar to symptoms
of influenzaor other respiratory diseases.® Supplies
of ciprofloxacin, reportedly the most effective
treatment for anthrax, dwindled asmany Americans
received prophylaxisfor possible anthrax exposure
and public health ingtitutions stockpiled emergency
supplies. Inall, it is estimated that 10,000 people
received treatment for possible anthrax exposure.!

Although this anthrax attack and subsequent
widespread mediaexposure undoubtedly spurred an
increasein public awarenessand fear of bioterrorism,
it is unclear how much it truly impacted patient
presentations for evaluation of possible anthrax
disease, especidly in areasaway from the East Coast.
The purpose of thisstudy wasto determinethe effect
of thiswaveof anthrax bioterrorismand mediareports
on patient presentation to aWest Coast emergency
department (ED).

METHODS
Subject selection and survey

Our hospitd’ singtitutiona review board gpproved this
study. The survey was conducted at the Alameda
County Medica Center Emergency Department in
Oakland, CA between December 15, 2001 and
February 15, 2002. Thisurban ED hasapproximatdy
63,000 patient visits annually with a majority of
patientsbeing African-American. All patientsaged 18
and over with influenza-like or upper respiratory
infection complaints (cough, fever, rhinorrhea,
myalgias) were surveyed using astructured survey
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instrument. These complaintsand symptomswere
chosen because of widespread media reports that
theseweresymptomspossibly relating to early anthrax
disease. Physicians and research coordinators
administeredthesurvey to all eigible patientsduring
specified eight-hour timeincrements. Patientswith
atered mental statusand those unableto participate
with an interview were excluded. The survey
instrument used standard 1-10 numerical scalesand
yes/no questions. In addition to demographic
information, patientswere asked questionsabout the
frequency of which they were exposed to different
types of media and whether they had heard about
anthrax or other types of bioterrorism, such as
smallpox, plague, tularemia, botulism, viral
hemorrhagicfevers, and brucelloss.

Data Analysis

Dataandyd scondsted primarily of descriptivegatistics
(frequencies, percentages, and raw data).
Independence of factorswas assessed viamultiple
logisticregressonanaysis, usng Stata(version 6.0,
Stata Corp., College Station, TX). Categorical
variableswereandyzed viachi squaretests.

RESULTS

Table 1 listsdemographicinformation about the 89
subjectsenrolled inthestudy. A pproximately 21% of
the subjectswere admitted to the hospital for further
management, nonewith thediagnossof “ anthrax” or
“ruleout anthrax.” Table2 liststhefrequency of media
exposurereported by the participants. Over two-thirds
of the subjectsreported daily mediaexposureto at
least oneform of media, withtelevisonviewingbeing
the most frequently reported daily exposure. Print
media was the least likely to be reported by our
population, with one-quarter of the subjectsdenying
any exposureto newspapersor newsmagazines. The
level of mediaexposurewassignificantly associated
with knowledge of recent bioterrorism. Eighty-three
percent of the participants reported that they had
heard the newsof recent potentia bioterrorism. Using
daily media exposure as the relative variable, we
observed a6-fold decrease in reporting knowledge
of bioterrorism compared with weekly exposure. The
sole participant that denied al mediaexposurea so
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Variahle n (%)

Age

15- 24 100112

- 227247

B-44 120202

45-54 220313

55—t 4 (4.5

65+ TG
Gender

Male 44749 4

Female 45 (5067
Ethnicity

African- American 61 (625

Hisp anic 97101

Asian American 334

Caucasian 110124

Other 558
Education (n= 88)

< 12 years 21023,

12 years 3073410

13— 16 vears 350397

=16 years 2023
Primary Language

English Ta 854

Spanish a (@7

Chinese 6 (BT

Other 1 1.1y
Primary Physician (n= 86)

Yes 340395

No F2060.57
Insurance Status

Mone 5205840

State 310348

Privaie 6 (6.7
Disposition

Home TOTET

Admitted 190213

Table 1. Self-reported demographic information;
n=89 unless otherwise specified.

Type of Media n (%

Print

Daily 340380

Weelly 3FGTm

None 227247
Television

Daily 56 (629

Weelkly 24027m

None 2101
Radio

Daily da (51T

Weekly B 315

None 15(16.8)
Any Media Exposure

Daily T1 798

Weelhy 17{19.13

MNone 111.13

Table 2. Frequency of Media Exposure. n=89.
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denied knowledge of bioterrorism. Overall, when
comparing thosewith daily mediaexposureto those
without, we observed a7-fold increasein reporting
knowledgeof bioterrorism. Theoddsratiowas7.14
(95% Cl, 2.17-24.6).

Figures1land2illustratetheleve of concernthat the
subjectsreported regarding thelikelihood of having
contracted abioterrorism-related illnessand how fear
of bioterrorisminfluenced their decisonto

association was not confounded by mediaexposure,
astheoddsratio remained the samewhen controlling
for thisexposure.

Univariate associations for high concern for
contracting abioterrorism-related illnesswerea so
investigated usng demographic variables. Only gender
was observed to be associated with thisresponse—
menweremorelikely to report high concern compared

visttheED, respectively. Themgjority of
subjects reported that they had little
concern (< 5 on the numerical scale) of
having contracted abioterrorism-related
illness. Thirty percent of the subjects
reported moderate to extreme (5-10)
concernthat they had contracted such an
illness and were deemed a “higher
concerned group” for analysis of
associations. Similarly, the majority of
subjects reported that concerns of
bioterrorism had littleinfluence on their

A4
Frequency

decision to seek medical care for their
current symptoms. However, 20% of the
subjectsdid report amoderateto extreme
concern (5-10) that influenced their visit;
thisgroup wasdeemed a“highinfluence
of concern over bioterrorism group” for

(1=not at

T
1

T T
10

5
Level of Concern

Figurel. Distribution of responsesregarding level of
concer n of having contracted abioterrorism-related illness.

all concerned, 10=extremely concer ned)

further analyss.

Theutilization of hospital resourcessuch
as chest x-rays, blood cultures, throat
cultures, and antibioticsarelistedintable
3. Most subjects received chest
radiographs, and afew received blood or
throat cultures. Twenty-seven percent of
the subjects received antibiotics, either
upon hospital admissonor dischargefrom
the ED.

4 7
Frequency

The univariate associations between
knowledge of bioterrorism and
demographic variablesarelisted intable
4. Only young age was significantly
associated with thisknowledge; subjects
in older age groups were less likely to
report knowledge of bioterrorism. This

ED. (1=d

il

10

[

5
Level of
Influence

Figure2. Distribution of responsesregar ding whether
reportsof bioterrorism influenced their decisontovisit the

id not influenceat all, 10=gr eatly influenced)
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withwomen. Theoddsratiowas3.28 (95% Cl, 1.23
—8.76).

Univariate association for the “high influence of
concern over bioterrorism” group was also
investigated. Knowledge of bioterrorism was
associated with alower likelihood of being influenced
to visit the ED (OR=0.21; 95% ClI, 0.06— 0.79).
However, reporting ahigh concernfor contractinga
bioterrorism-related ilinesswasassociated with a12-
foldincreaseinreporting that onewashighly influenced
tovisitthe ED (OR=12.05; 95% Cl, 3.82-37.97).

The utilization of resourceswas not associated with
either theleve of concernwith bioterrorism-rel ated
illnessor withinfluencetovidtthe ED. Smilarly, we
did not observe an association between level of
concernand whether the participant would havevisted
the ED for the same complaint ayear prior to the
study. Lastly, disposition was unaffected by patients

concernwith bioterrorism-related ilIness.

DISCUSSION

When thewave of bioterrorism anthrax caseshit the
United States, theAmerican public encountered anew
dreadful crisis. Reports of suspected and confirmed
anthrax cases saturated television, radio and print
media. Some predicted that healthcarefacilities—
especially EDs— would be flooded with patients

Hesource n (%) uiilizing this service
Chest X-Ray 46 (54.8)

Blood Cultures 137155

Throat Culiures 4 (4.5

Anthiotics EER

Table 3. Utilization of resources (n = 84)

panicking over concernsthat they may havecontracted
anthrax or other bioterrorism-related diseases.* Inthis
firg examination of the public responsetobicterroriam,
wefoundthat fear of bioterrorism-related illinesshad
at most amoderateimpact on patient presentation to
aWest Coast urban county ED. Thirty percent of our
participants reported moderate to extreme concern
regarding the chancethey contracted abioterrorism-
related illness, and 20% of subjectsreported that their
concernof bioterrorism at least moderately influenced
their decisontovisttheED. Wenoted that highlevel
of exposure to media and young age were
independently associated with knowledge of
bioterrorism and that male gender was the only
predictor of moderateto extreme concern over having
possibly contracted anthrax.

Although we determined fear of anthrax to be of
modest impact on ED presentation, this level of
concern amost certainly reflected anincrease over
thevirtualy non-existent lay-public concernsprior to
thefirst anthrax cases. Few, if any, patientslikely
presented because of anthrax-related concerns prior
tothefirst nationally publicized case, and the 20% of
subjectsmoderately or greatly influencedtovisit the
ED in our study could trandlateinto 54 million ED
vidtsintheevent of anationwideanthrax bioterrorism
scare.

Thelack of association between knowledgeof anthrax
bioterrorism and influence on decisionsto present to
the ED is noteworthy. It is possible that patients
knowledgeabl e about anthrax knew they weretruly
at low risk for thedisease. Itisalso possiblethat our
study included too few patientswho had not heard of
anthrax to detect asignificant difference.

Wariahle Odds Ratio | 95% Confidence
Interval
Age (10 year hlocks) 0.64 042 —0.97
Gender (malke) 417 068 —F 9%
E thnicity (African American vs. others) 1.57 0.50 —4 .94
Higher education (some college and ahove) 1.56 0.49 -5 .02
Primary English speaking 0.88 0.17 —4 .45
Having a primary care doctor 1.05 031 -354
Having any healthcare insuwrance .56 018 —-1.72

Table 4. Association between knowledge of bioterrorism and demographic variables.
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Other notablelimitationsregarding our sudy include
thecongraintsof timeof sudy, aswell asgeographica
location and patient popul ation served by our ED.
While our study included ablock of time near the
presumed height of public concern over anthrax (just
after most of the caseswerereported and confirmed),
we may have missed the true peak of alarm and
secondary presentation. Itisvery likely that thefears
of having contracted anthrax were much moreacute
onthe East Coast, wherenearly al of the confirmed
caseswere encountered. We enrolled an insufficient
number of patientswho had traveled to the East Coast
to make adetermination asto whether thisrisk factor
sgnificantly impacted patient concern or presentation.
Additionally, our findingsmay not reflect the anthrax
concernsand effects on presentation of more affluent
communitiesor EDs.

This is the first study to gauge the impact of
bioterrorism on ED presentation. Galeaet a reported
that theterrorist attack on the World Trade Center
had asignificant impact on the devel opment of post-
traumatic stressdisorder and depression.® Although
numerouseditorial and newsmagazinearticleshave
been written addressing related subjects, we were
unabletofind any other scientific study of the effect
of bioterrorismon ED presentation (Medlinesearches
using broad keywords: bioterrorism, anthrax). Overal,
our study laysthegroundwork for future examination
of thisimportant public healthtopic.
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