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Abstract

Objective: Investgate Emergency Physicans
knowledge about the Superfund Amendments
and Reauthonzation Act (SARA) Tutle 111 leg-
islation, passed by the Unated States Congress
1 1986, and to determine the factors com-
ributing lo their level of preparedness m deal-
ing unth patienis exposed io tome chemicals
Methods. A 115-item questionnaire was
mailed 1o the medical directors of all emergenc:
departments (EDs) wn the State of New York
The results of the cross-sectional survey were
analyzed using stendard stohstical methods
Results: One hundred and eghty-seven (72%)
of the drreciors of EDs 1n New York State
responded to the survey. Three years after
& RA was enaded. onh 33% of the direciors
had heard about this legislation. Onh 18%
had been inunied 1o attend the mestings of the
Local Emergency Planning Commuttees
{LEPC) Sixty percent of the directors knew
whether or not the LEPC had dansed plans
tha: defined a role for thar EDs m responding
o environmenial emerprnaes Thus knowiedge
about community planning maink had an
effect on preparedness of the EDs. Preparedness
also was predscied by how recently the EDs had
treated patients exposed io loxic chemcals, the
perception that emergency physicians kad a
legitimate role an planning for and vesponding
to chemcal emergenaes, and how often emer-
geney physiaans had attended contemuing edu-
cation courses about hazardous matenals.
Conclusion: Despite the finding that some
emergency physicians are invokied in commu-
nily preparations, two main problems persist in
plannng a med:cal response to emironmenial
emargenaies. First, the ED direcors generalhy
are unaware of the legrslation that mandates
these preparations and are nof intrrachng wnth
community pianners Second, there 1s not full
tnvolvement by the local EDs i the LEPC
planning efforts. Recommendations: A proce
dure is needed to disseminate information
about legrslation which affects emergency physi-
cians, such as SARA, and about regronal
plarning for environmental emergrnaes Dis-
semination should include aducation about the

professions’ role in planrang for and providing
care for patienis exposed io toxic chemicals

Introduction

The accidental release of toxic chemicals
is a threat 1o the health of the populanon
in the United States (U.S.) and around
the world. Over 11,000 mcidents resulted
in 309 deaths and 11,341 njuries in the
U.S during the vears 1982 through 1986
Of the accidents in which njunies
occurted, an average of 11 4 peopie were
harmed per accident.!

Seventeen of the accidents that oc-
curred in the US in the past 25 vears in-
volved quantiues of toxic chemicals
which exceeded those prevailing in
Bhopal 12 Containment of these accr-
dents was eased by planning. attenuaung
the dangers. and responding compe-
tenths to the incidents ! The ubiquitous
existence of toxic chemicals suggests that
no commumty 1n the Umited States is
immune,

The task of weating vicims exposed to
toxins has been made easier for emer-
gency physicians by the Superfund
Amendments and Reauthorizanon Acl
(SARA) of 1986 ** The ability to provide
good patient care 1s linked closehy with
the preparedness of the hospital that
treats the patients Discussion of the im-
plications of SARA for emergency physe-
cians began with an instructional paper
used to inform this professional group
about the legislation.® This paper ex-
plores the knowledge and preparedness
of emergency physicians three years afier
the implementation of SARA.

The medical field has been repre-
sented 1n the implementation of SARA
both 1n the organizanion of programs
and the delnen of chinical senices. First
professionals have parucipated i the de-
velopment of their community’s re-
sponse plan because the law mandates
that .he Local Emergency Planming Com-

inuary-March 1993

39



40

SARA

mitiees (LEPCs) include representatives from the health
field and local hospitals {Subutle A Sec 301.c.). The lan
requires that local emergency plans include methods
and procedures 1o be followed by medical personnel
after a2 chemical accident (Subutle A, Sec. 303 ¢.2).
which enable hospitals 1o coordinate their patient care
with communin agencies. Therefore, hospitals could de-
sign more precise disaster plans because the LEPCs

Gender %
Men g8
Women 12
Time as Director {yr) %
<1 22.7
1-2 14.1
2-3 17.4
34 7.0
>4 38.9
Board-Certified/Eligible %

1 Specialty 52
2 or more speciales 4B
No certification/eligibility 2
Emergency Medicine 65
Intemnal Medicine 35
Family/Genera! Practice 8
Surgery 13
Pediatncs 3
Other 1
n=185

Age (yrs) 3069, mean =41 yrs

Prarcnin s Dt bgcices £ 19 Landeswen & o

Table 1—Demographic Charactenstc of Respondents

denuft locauons in then commumues which are most
at nsh for chemical emergencies

Industn and gosemment have accelermed their emen-
genc planning since the catasu ophe at Bhopal Through
the Communin Awareness and Emergency Response Pro-
gram Landesman encouraged the medical seclor to plan
In cooperation with communin groups.” Leonard de-
fined the role of the hospnal-based, non-emergency
physician in disasters ¥¢ Several authors developed
guidelines for handiing vicums of chemical and radio-
logical aceidenis within hospitals 4113 Nevertheless.
pnior to this study, no one svstemaucalh has evaluated
whether emergency physicians believe that they should
be mvolved 1n prepanng for and responding 10 this kand
of chemical acaident, or if they were participaung in
communin planning.

Methods

In the fall of 1989, a self-administered quesuonnaire was
mailed 10 the directors of the Emergenc Deparuments
of all the acute care hospitals in New York State This
surves was conducted in cooperanon with the New York
Chapter of the Amenican College of Emergency Phnsi
cians {ACEP}. No randomization proceduie was used
because of the interest in obtaming informaton about
cach hosprial After a literature review indicated that no
research mstrumnents had been generated 1 thic area 2
quesuonnaire. “Preparedness for Chemical Acaident
Imenton ™ was designed using techmques 1o ensure
vahdin and rehabihin ™ The quesuonnaire consisied of
115 uems that ashed questons about chemical inaidents
including charactensucs of the hospitals preparedness
of the organizations and of the facihues. knowledge and
atwtudes of the phvsicians' and tashs done in the imple-
mentation of SARA These wanables were evaluated col-
lectnel as a scale The fourteen items were scored as
dichotemous. ves—no, variables. The scores were

Preparations Made by Organization
List of companies with chemicals
Toxicological consuttant available
ED statt trained for patients {pts) exposed 1o toxins
ED trains EMS to care for pts
exposed to toxins
Identified contacts in industry
Hospital has disaster plan

Hospital uses exiemnal sources for information
about toxin-exposed pts. CHEMTREC

Hotlines

City/County agencies

State agencies

Federal agencies

Tota!
Alpha Relability = 0.72

Hospital has plan for handling major chemical accident
Hospital conducts drill using plan for chemical accidents

Mean SD
145 .49
1.28 45
1.30 46
121 41
1.65 .94
1.81 .39
1.56 .50
1.07 a2
1.18 .38
1.07 25
1.25 43
1.13 33
1.08 27

18 09 288

Prerospita. snc Dasasier Mot . 1950 LanOSSman o &

Table 2—Aipha Rehabiity Coefficients of Organizatonal Preparedness
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Modifications Made to the Facility Mean sD
Area for patient decontamination 172 A4
System to collect wastewater from decontamination {DECON) 1.41 A9
Separate entryway to the DECON area 1.38 .49
Separate air circulation system 1.07 26
Protective gear for staff 1.55 .50
Capacity to monitor blood 1.42 A9
Quick access to a Geiger Counter 1.60 49
Designated disposal for contarninates 1.49 .50
Appropniate antidotes 1.56 .50
Totaj 13.21 276
Alpha Reliability = 0.84
L el Drameter S -

Table 3—Alpha Rehabiity Coefficients of Facilty Preparedness

summed to form a composite scale Variables with values

of 1 0~1.5 had a more negaw e inchinavon than did van- Rank Role

ables with values 1.5-2.0. 1 Develop protocols for patient
Before the first mailing. an arucle about the studs ap- management

peared 1n the newsletter of the ACEFP chapter. A pre-
nooficaton postcard also was sent w each direcior Fol-
low-up wncluded a reminder posicard, 2 second maiiing
of the quesuonnaire, phone contact, a third mailing of
the questionnaire, and a final phone call to all non-
respondents

The data were anahzed using the Swaustical Package
for the Social Sciences (SPSS-PCi. A database of the
number of accidents that had occurred in New York
(1983-1987), collected bv the Office of Auorney General
of the State was added for analvses invohang rishs 1316
The analvses included Chi-Square tests of proportions
and multple regression technigues. Two tvpes of scales
were used First a four-point Likert scale was used 10
measure percepuon of role Second, the studv protocol
defined two components that contribute to a hospital's
abilin' to respond to chemical accidents- the preparabons
made by the organization of the hospital (“organuzanonal
preparedness™); and the modifications or designatons
made within the facilin (“preparedness of the facihn ™).
Two composite measures were developed to measure
these preparedness variables For these nwo scales, the
ntercorrelated wems were added and were evaluated
calculating alpha reliabilin coefficients

Results

The directors of 187 hospitals {(72%) completed and re-
tuined the questonnaires. The physicians who re-
sponded had vaned experience and backgrounds {Table
1} Ages ranged from 30 to 69 years, with a mean of 4]
vears Almost a quarter of the respondents (n = 42) had
less than a vear of expenence as director: 38% (n = 70)
had one to four vears of experience; and alimost 40% (n
= i4) had more than four vears of experience Onh o
percent {n = 3) of the sample was not board cerufied or
board elgibic. Forn-eight percent (n = 89) were ceru-
fied m nwo or more sub-specialues. Mos: of the respon-
dents were board certfied/eligible in emergency medi-

2 Participate in developing commurnity pian
3. Know contacts for information at local
industry

Conduct disaster dnills for toxic exposures
ED director should be personally involved
Maintain file of Matenal Safety Data Sheets

Maintair file of Toxic Chemical Release
Forms

8. Getinvolved on' In the event of an accident

N oo

Prohogpiai and Owsster Mechcme T 1953 Lzl @ 5

Table 4—~Ranking of Percephion of Role of Emergency
Physicians

cine (65%), followed bv internal medicine (35%),
surgen (8%). famih medicine/general pracuce (8%).
pedhatrics (3%}, and other (1%)

The scaled items. measunng orgaruzational prepared-
ness, had an alpha rehability value of 6.72 (Tabie ).
Thireen intercorrelated dichotornous itemns formed the
scale measuring preparedness of the organizaton The
itern which measured if a hospital had a hst of commu-
nitv-based facihues where accidents might occur had a
mean value of 1.45. The mean score for the designacon
of a consuttant who could advise about toxic exposures
was 1.28. The establishment of raining programs for ED
staff had a mean of 1.80, and maining emergency med-
ical sernices had a mean of 1.21. Whether the hospitals
had identified contacts within local industry had a2 mean
score of 1.65. Whether the hospitals had a disaster plan
had the highest mean score (1.81) of the items in the
measure. Having a special disaster plan for chemical acci-
dents had a mean score of 1.56 Exercising the plan for
chemical disasters had one of the lowest mean values. at
1.07. The mean scores for the five sources where hospi-
tals sought informaton about chemicals ranged from
1.07 0 1.25

The second scale, measuring preparedness of the
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Predictor Variable

Perception of physician role

Age of director

Medical specialty

How recently patents were treated
Continuing education on hazardous matenals
Knows commurity-defined procedures
Nurmnber of years as director

R2= 35:df=7,175 F = 1366, p <0001

Beta t p-values
.239 379 < .001
035 51 < .61
3077 00 1.00
258 418 <.001
214 3.32 <.001
.246 3s <.001
J08 1.54 <.12

Table 5—Mulple Regression Model of Physician Vanables Predicting Preparedne;ss of the Organization

o e Dinassr € 184, -y

Predictor Variable Beta L p~values
Perception of MD role M2 1.62 <10
Age of director -.057 -76 < 45
Medical specialty 171 2.51 < {1
How recently patients were treated 214 315 < 002
Continuing education on hazardous matenals 178 251 <01
Knows community-defined procedures .169 2.3% <02
Number of years as director D48 .66 < 51
RZ= 22;di=7,174, F =7.129, p <0001
Prehoaplis and Dwester 2 1990 Lanouaree: ¢ ol

Table 6—Mulbple Regression Mode! of Physician Variables Predicting Preparedness of the Organization

Facilitn. had an alpha value of 0.84 (Table 3). The
dichotomous items n the scale measuring preparedness
of the faciliy had mean scores that generallv were
higher than the scale measuring organizational pre-
paredness. They ranged from 1.07 (having a separate air
circulation supply} to 1.72 (having a designaied area for
pauent decontaminavon)

Phynaans and SARA

Three years afier SARA was cnacted, only 33% of the
directors had heard about the legislanon. Only 18% of
the respondents {n = 33} had been ivited 10 auend one
of the 58 LEPC meetings in the sate. Slighth mote (n =
39) reporied actually attending LEPC meetings. Partici-
pation was distributed in 24 of the 60 counties in the
state Fewer than 12% of the directors indicated that
they had received surveys from the LEPCs inquring
about the capabiliues of their respective hospitals. Even
less of the hospitals (5%) had participated mn a site visit
by the LEPCs. While the LEPCs had failed to survey
most hospitals in the state, 22% (n = 41) reponted that
their faciliies had informed the LEPCs about their abil-
1ty 10 care for patenis Partcipation in the LEPCs was
not related to how recently patients were meated ar en a

Attitudes about Hosprtal Preparedness

In response 10 questions about the level at which each
hospital should be prepared, 62% of the directors (n =
115) agreed that designated treatment centers should be
established for the care of patients exposed to toxic
chemucals. Forny-six and one halfl percent (n = 93} agreed
that evenn hospital should have state-of-the-art facilives
for responding to chemical acaidents. While iess than
half of the respondents held this behef, doing so was
assaciated posinvely with higher levels of preparedness (p
<.001). Sixtyseven percent (n = 105) agreed or somongl
agreed that chemical accidents are common in both
urban and rural locatons. Thus belief was associared posi-
dvely with the relative preparedness of the organizanon
{p<.03) Only 19% (n = 35} believed that preparing their
hospital for chemical accidents mamnly is an adminsra-
give task, not a medical one. This belief was not assoaated
with being betier prepared

Physicans and Risk

Physicians’ perception that their commumies were at
risk for chemical accidents was related to how recently
they had weated patients for exposure to toxins {Chi
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in local planning for chemical emergencies (3.2 on2 40
scale). Only four respondents indicated that someone
other than themselves, should be designaied for this
task. The physicians were asked to rate their agreement
with tasks associated with preparedness. Table 4 lists the
ranking of their responses.

In descending order of agreement, respondents
agreed that it was the role of the ED director to: 1) de-
velop protocols for patient management; 2) participate
in developing a community plan for response to chemu-
cal accidents: 3) know who to contact for informaton at
local industry, 4) conduct disaster drills for toxic expo-
sures, 5) be personally invelved. as director of the ED; 6)

‘maintain files of Materal Safen Data Sheets: 7) maintain

files of Toxic Chemical Release Forms; and 8) get in-
volved oniy 1n the event of an acadent.

Characterstics of Professtonals Predicting

FPreparedness of the Orgamzation

A muluple regression approach was used to determine
whether characterisucs of the phwsicians had an effect on
the preparedness of the organization and of the facihties
themselves The four vanables which predicied organiza-
ponal preparedness tv the hospital were 1) Belief that
ED directors should parucipate acuveh 1n prepanng for
chemical accidents (p <.0002); 2) Knowledge of proce-
dures, defined by the communiny, that the hospital
should follow (p <.0002;. 3) Recency of treaung panents
n their emergenoy department (p < 0001); and 4) Atten-
dance at courses for conunuing educauon that dealt with
hazardous materials {p < 001} (Table 3) Interesungh, at
the extreme, those who were the least prepared sought
out the most informanon through classes {Figure 1). The
age of the director, the number of vears that the phvsi-
cian had been n the director’s position, and the medical
specialn of the director were not significant predictors of
organizational preparedness

Characteristies of Professiomals that

FPreduct Preparedness of the Fachn

Four characterisucs of the physicians had an effect on
the preparedness of the facilin. 1) medical speciales of
the physician, (p <.01), 2) how recently the patients were
treated (p <.002), 3) auendance at courses about haz-
ardous matenals (p <01), and 4) knowing communin
defined procedures (p <.02} (Table 6}

Discussion
These findings reflect the perceptions of phvsicians in
charge of emergency departments in onh one state.
{since SARA was implemented 1n each of the states in
the United States) However, thev represent a larger
sample, since over 13% of mam physicians in the United
Suates currently are wained in New York State. 17

To the degree that these findings are generalizable
and rephicabie, this studv suggests that dissemination of
informauon about SARA has been lacking. Despue arn-
cles in pertinent peer-reviewed journals, few of the direc-
tors of emergency departuments were aware of legistaton
that could have a direct impact on providing care for
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Figure 1—Preparedness and Continuing Education

pauents expased to toxic chemucals,

Often. there is a lag between the time that innovations
become available and the ume that new procedures are
incorporated mio daily pracuce '® However, with this in-
novauon, the lag tme that could occur should be re-
duced. since accelerated preparation for chemical acch-
dents mav save Ives.

How can emergencs depariments be expected to be
wellprepared (o treat vicums exposed to toxins if therr
chief medical admimistrator does not know about legisla-
dgon affecung the department or of communit efforts to
respond to accidents* If the director 15 burdened b
other responsibilities, someone in the depariment
should be designated to keep current on the subject
Since so few of the responding directors indicated a
preference for delegaung this responsibihits. a svstiem 1s
needed which facihtates their abthits to be involved per-
sonaih,

Knowing about procedures that hospitals should fol-
low was found 10 be related directh to a hospial being
prepared. Desprte the fact that a third of the directors
had auended LEPC meetings, what the: learned and
knew about community efforts 1o prepare for chemmical
emergencies was not shared with their counterparts at
other sites Alarminglv, 40% of the respondents were not
knowledgeable about their role in treaung patients in
the event of an accident in the communin. Professional
associauons should develop mechanisms to improve the
disseminauon of informadon about environmental legis-
lation that affects their members

One also might question the validin of efforts made by
the LEPCs. The fact that onh 12% of the hospuals were
surveved by the planning groups and that this percentage
of survevs was spread among 21 counties, raises a ques-
tion about the LEPCs' efforts to assess the entire commu-
nit and to develop comprehensive plans 1o meet chem-
cal emergencies These findings pomnt out the need for
the emergency medicine community to reach out to
their local planning commitees and parucipate in defin-
ing their response to local emergencies

Jnuary-March 1993
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Pereeption of Rasks

The findings 1n this study indicate that directors of
emergency departments may associate local risks with
how recently patients exposed to toxins were treated,
not how often accidents had occurred in their commu-
nities. If, as the data suggest, physicians are not parocr
patng in preparedness acthities in communides which
are at risk, 1t is important to involve them in local plap-
ning and to educaie them in order 1o bridge the gap
between perception and need. Further research is
needed to determine other characteristics which con-
tribute to perceptions of risk and 10 discover more about
what causes directors of EDs to participate in risk reduc-
ton activides

Condusion

The study indicates that continung education was a pre-
dictor of preparedness for chemical accidents. Those

involved in developing continuing educational symposia
and matenals should evaluate these programs to enrich
the content which addresses exposures to chemicals
Further, professional associztions could organize onen-
tauon matertals for new directors w improve their un-
dersianding of the need to prepare for chemeal accr
dents, their understanding of the ED direclor's role in
preparedness, and their repertory of preparedness skills.

Hospitals do not set policy, organize programs, or
order equipment and supphes. it 1s the personnel who
work in these hospitals that make things happen. The ac-
celerated education of physicians about the proper man-
agement of patents exposed to toxins should be the first
step in improving preparedness. Greater physician
knowledge about managing chemical incidents 1s a pre-
requisite to dentificavon and correcaon of insoutional
deficiencies
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Editorial Commment
Jams O. Fage, JD, Carlshad, Califernia, USA—Among the
frustrations of modemn life is our mability to keep up
with all the horrible risks that surround us For example,
the suggestion that no communsty in the LS. is immune
from the risks of toxic chemicals. To their credit, legisla-
tors try to concoct schemes 10 protect us from the risks.
To their discredit, most of the schemes are unworkable.
It shouldn’t surprise us that three years after SARA
was enacied only one in three ED directors in New York

well-planned community response, with input from
physicians? On the other hand, can we really expect the
physician who toils in the bloody arena of urban anarchy
10 get excited about a statistical risk of one toxic chemnr-
cal death per ED every 86 years? Who knows zn ED
director who's got ime for more meetings®

The problem began with our federal government's
failure to adopt and enforce national policy on what 15



