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Intodudion
Efforts to communicate health risk

information and to protect the health of
groups exposed to toxic substances are on
the rise.1,2 However, such activities often
take place in situations of intense commu-
nityconflict.3 The basis ofthe conflictmay
be a longstanding debate in a community
over the existence of toxic dumps or pol-
luting factories. Or, after notification, law-
suits and citizen action may create new
tensions. Political, economic, or cultural
tensions can affect both risk perceptions
and participation in health protection ef-
forts, yet they are seldom explicitly con-
sidered in risk communication activities.4
These often focus on strictly technological
or medical issues, and are insensitive to
the history of the problems, the economic
concerns of the community, or cultural
issues.

For public health professionals, the
first challenge is to develop notification
and health protection activities that are
tailored to the community situation.5 The
second challenge lies in professional con-
duct when remediation may not be avail-
able or where resources may not be ade-
quate to the purpose.6

This article presents a case study that
illustrates some general issues and strate-
gies for public health professionals who
must deal with community tensions. The
Drake Chemical Workers' Health Regis-
try overcame community conflicts over a
toxic exposure problem, and facilitated
participation through the resolution of
these conflicts. The Registry, one of the
first efforts funded through the Agency for
Toxic Substances Disease Registry
(ATSDR), was created to deal with a ma-
jor health threat to former chemical work-
ers.

The authors supervise the conduct of
the registry, and their assertions should be
viewed in that light. Governmental reports
and memos from state government, the
National Institute for Occupational Safety
and Health (NIOSH), and the Superfund
of the US Environmental Protection
Agency (EPA) document the history of
the exposure. Newspaper articles and in-
terviews with community leaders outline
the political issues. Finally, community
perceptions are reflected in interviews
withworker participants, a surveyofcom-
munity residents, and information pro-
vided by attorneys.

Bacund
The Drake Eqpsure Problem-The

Drake Superfund site is located in Lock
Haven, Clinton County, a community of
12,000 in rural central Pennsylvania. From
1948 to 1981, specialty chemicals were
manufactured at a small plant on the site,
firstownedby the KilsdonkCompany and
later by the Drake Chemical Company.
The plant generally employed 20 to 50 per-
sons at a time. Workers were exposed to
beta-napthylamine (BNA), a potent blad-
der carcinogen, as well as benzidine and
other human carcinogens and suspected
carcinogens. BNA was banned in Penn-
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sylvania in 1962, but worker exposure
probably continued, sinceBNAmay have
been a residual contaminant ofBroenner's
acid, which was produced in large quan-
tities until the plant was closed in 1981.7
Studies dating from the 1950s have estab-
lished the association of occupational ex-
posure to BNA with inflammation of the
bladder and bladder cancer.8-10 Estimates
of relative risk for bladder cancer range as
high as 87 percent in these studies.8

Community Cuture and Perreptions
of the Dake Company-The plant had
been viewed as an unpleasant, dangerous
place toworkformanyyears. Community
leaders have noted that residents knew
that the plant had problems, but just ac-
cepted them. The community needed
jobs. People felt that, if anything were re-
ally wrong, the government would put a
stop to it.

Community leaders, workers, and
others describe a high degree of social
stratification in Lock Haven. As in other
small towns, social position tends to be
based on family background and eco-
nomic circumstances. Social stigma was
attached to working at the Drake plant.
Based on interviews, Drake workerswere
generally from rural backgrounds, and
many were not well educated. Jobs were
generally low paid, and workers were not
unionized until two years before plant clo-
sure. Former workers, attorneys, and
communitymembers have noted that peo-
ple generally did not work at the Drake
plant for very long if they had any other
job opportunities.

Plant Closure and Bankrptcy-In
the late 1970s and early 1980s, the Drake
Companycame under increasing state and
federal pressure to clean up environmen-
tal problems, protect the health of its
workers and correct safety violations. A
contractor estimated that the cost of site
cleanup was more than the company
could afford. In its 1981 inspection,
NIOSH concluded that remediation of
health and safety hazards would require
extensive modernization of the plant.7 In
August 1981, the company filed for bank-
ruptcy and in January 1982 began liquida-
tion of assets.

Emeigency Cleanup-In early 1982,
the Pennsylvania Department ofEnviron-
mental Resources nominated the Drake
site to the federal Superfund cleanup list.
An EPA assessment team declared an
emergency in Februaxy 1982. The Drake
site became the first Superfund site in
Pennsylvania and one of the first in the
nation. Local officials complained ofprob-
lems in EPA's communication with the

public throughout the emergency phase.
Three incidents during emergency
cleanup further eroded public confidence
in EPA: release of a sulfuric acid cloud
over the town; accidental breakage of a
natural gas line on site; and removal by a
bomb disposal unit of large quantities of
explosive chemicals.11,12

Tension over Health Risks
Fonmation of Citizens' Group-In

1982, a citizens' group was formed, con-
sisting ofcommunity residents and former
workerswhowere increasinglyconcemed
about their potential exposures to toxic
substances. This organization educated
themselves about worker BNA exposure
and pressed for several remedies. They
urged progress on the Superfund cleanup
as well as state investigation of possible
chemical dump sites. They also worked
with the Pennsylvania state legislature to
appropriate funds for a health surveillance
program for workers and residents. This
appropriation passed, but was vetoed by
the governor.13 According to the Lock
Haven newspaper, "In one capricious ac-
tion, the governor has further damaged
the confidence of an entire town."114 The
Pennsylvania Department of Health then
decided to develop a notification and
screening program using existing, but lim-
ited, resources.15

Throughout this period, the citizens'
group faced a dilemma. In order to draw
attention to the Drake problem, they had
to create a stir in the media and maintain
community concern. If they had not done
so, documentation suggests there would
have been no state action, and possibly,
there would be no Drake Health Registry
today. On the other hand, the group's ef-
forts contributed to conflict in a commu-
nity suspicious of activism.

Economic Concerns-New events
increased community tensions. In 1983,
another nearby chemical plant that also
used BNA and benzidine closed. A third
major local employer closed its doors in
1984. The business community and many
residents were worried that attention to
the Drake problem would drive away po-
tential investors, according to several in-
terviews and an EPA Community Rela-
tions plan developed in 1982.16 These
concerns were taken seriously in a com-
munity that had lost three major employ-
ers and was experiencing over 30 percent
unemployyment.

Lawsuits related to exposures and
failure to notify workers and townspeople
of those eposures, initially totaled $500

million, andwere filed against assets ofthe
Drake company, the second local chemi-
cal company, and 14 third party defen-
dants including some of the largest chem-
ical manufacturers in the nation. These
lawsuits have yet to be settled.

A public meeting in 1982 with federal
and state officials offered townspeople an
opportunity to vent frustration over their
perception that govemment was not re-
sponsive to their needs. Public health pro-
fessionals became a target of frustration in
part because the health effects of many
chemical exposures were not clear, espe-
cially for community residents. Officials
could not, at that meeting, commit re-
sources to the town or do away with un-
certainties about health effects.

Fist Screening Effort-In 1983, the
Division of Environmental Health, Penn-
sylvania Health Department, developed a
two-part health surveillance program for
the Lock Haven area: a study of mortality
and morbidity among residents ofthe area
surrounding the Drake site 17; and a health
effects survey and bladder cancer screen-
ing program for former Drake and Kils-
donk employees and their family mem-
bers.18 Screening is believed to be an
effective early detectionmeasure for those
who are at high risk ofbladder cancer due
to occupational exposure.19'20

Community tension over the pro-
gram ledmanyworkers to decide that they
could not participate in the screening pro-
gram. Media attention to the workers'
problem had stressed the dramatic politi-
cal and legal aspects.19 Also the social
stigma attached to worldng at the Drake
plant, together with the adverse publicity,
tended to make many former employees
worry about being identified as a Drake
workerby participating in screening. Tele-
vision news clips showed workers enter-
ing the screening site; they could be easily
identified in a small community where
most people are acquainted with each
other. Although confidentiality was guar-
anteed, this publicity caused workers to
be concerned about possible conse-
quences for their current employment and
health insurance. Hard feelings were also
caused by the exclusion from the program
of BNA-exposed workers who were not
employed at the Drake site. When their
company had gone bankrupt, these work-
ers continued to receive a company-spon-
sored health program-but they viewed it
with suspicion. All these factors contri-
uted to the relatively low 47 percent par-
ticipation rate among eligible workers.

690 American Joumal of Public HealthJ June 1991, Vol. 81, No. 6



Cbm9tmy

Drake Chemical Workers'
Health Regisy

PlanntigandPparation-By 1986,
community tension had declined some-

what. Mostpartieswere frustrated and ex-

hausted over past efforts to address the
Drake problem. The Department of
Health studies of residents and workers
had been completed, and at least some

answers were in hand concerning health
risks.17'18 Also, the focus on BNA expo-
sure may have channeled energies in a

positive direction, since it was known to
be a problem, and was something that
bladder cancer screening could address.
At this point, the current health registry
was implemented with funding that had
become available through the ATSDR.
For screening, participants need only pro-
vide a urine sample. Screening consists of
a Pap cytology, urinalysis to check for he-
maturia, and an experimental test, Quan-
titative Fluorescent Image Analysis.20 A
positive screen is followed by diagnostic
procedures. All screening and diagnosis is
provided at no charge. Details of the med-
ical protocol for bladder cancer screening

are presented elsewhere.20
As neutral third parties from out of

town, the registry researchers were to
some degree protected from community
tensions. Initially, however, the program
was not prepared to deal with community
conflict, and it rapidly became clear that
these forces might ruin the new effort un-
less several steps were taken to defuse
tension. The program developers con-

sulted with Department of Health and
NIOSH sponsors, visited the nearby Port
Allegany asbestos program,21 and learned
from past experience. Six steps were

taken based on this consultation. They
have proven to be extremely important to
program design.

* First, implementation was pre-
ceded by thorough discussion with com-

munity leaders about the history of the
Drake problem and the current feeling of
community members. By taLking with
such leaders, the program was able to
avoid linkage to past problems and main-
tain credibility.

* Second, the program immediately
established a community advisory board
that included representation from affected
parties, such as the citizens' group, as well

as respected leaders, such as the Chamber
ofCommerce. This stepwas only possible
because tension had diminished. These
leaders had to some extent arrived at the
conclusion that they needed to solve a mu-

tual problem. The names on the advisory
committee sent a signal that the screening
programwas not allied to any one faction.

0 A third step was the creation of a
workers' advisory committee. This com-
mittee was designed specifically to give
former Drake workers a say in the details
of system design and creation of notifica-
tion materials. Also, the committee con-
sented to pretest the notification materi-
als, to make sure that they were
understandable and would motivate
workers without producing dysfunctional
fear. In addition, the worker committee
assisted the program in contacting the for-
mer Drake workerswhom they knew, and
constituted an "early warning system" in
case any materials or operations created
dissatisfaction among workers.

* A fourth step was notification of
the medical community, well in advance
ofany media publicity, about the nature of
the screening activity. Two goalswere ad-
dressed by this communication: the phy-
sicians were notified about the bladder
cancer problem, so that they would be
alerted to signs and symptoms; and the
physicians were also assured that the pro-
gram would not be practicing medicine.
Although free diagnostic services were
provided if workers tested positive, the
screening itselfwas aimed strictly at early
detection and health education activities
that were not within the scope of usual
medical care.

* Fifth, it was necessary to hold the
lawsuit issue at arm's length, while dis-
posing of worker inquiries about the suits
in a responsible manner. When screening
staff encountered questions from workers
or their families about lawsuits, they
stated that the screening program had
nothing to do with the lawsuits, and ques-
tions should be directed to workers' attor-
neys. This policy was explicit from the
beginning, so that no staff member be-
came embroiled in an extraneous issue or
offered misleading advice. This was the
responsible course as well, since workers
and their families have sometimes misun-
derstood the purpose of screening pro-
grams and have expected legal help from
the program without ever being directed
to the proper source.

* A sixth step preserved the pro-
gram's neutralitywhile removing possible
interference by the lawsuit in health pro-
tection. Law firms involved in other toxic
exposure lawsuits have often advised their
clients not to participate in screening. The
Drake programwas fortunate in that a sin-
gle law firm handled the suits. The Drake
program established low-key communica-

tion with this firm. The firm mailed a letter
to all its Drake clients, stating that the
screening program had nothing to do with
their lawsuits, but that clients should par-
ticipate in order to protect their health. A
dedicated paralegal professional was pri-
marily responsible for convincing the firm
to make this decision.

Notification and Recruitment
System-The registry team planned, not
for haphazard communication, but for a
system of notification and recruitment in
which former employees would receive
information through many channels.
Three major strategies for recruitment
were utilized: 1) a media campaign; 2) two
mailed notification letters; and 3) personal
contact by the clinic coordinator.

Within a 50-mile radius of Lock Ha-
ven, an intensive media campaign an-
nounced the availability ofthe free screen-
ing program during the fall and winter of
1986. Follow-up media messages have
been used less intensively ever since. Pub-
lic service announcements stressed the
benefit of obtaining screening, as well as
the ease of screening, preparing workers
for the notification, and recruitment ef-
forts that followed. By this point, the more
sensational aspects of the Drake story
were no longer news. The media were
ready for a new Drake story, but the only
available story was the importance of
screening.

In media messages, an explicit appeal
was made to family members and friends
of workers, under the assumption that
someone in the family would be con-
cerned and would get the person into
screening. Interviews with participants
later revealed that this strategywas useful.
Sixty-three percent had discussed the
screening with someone, generally family
members (36 percent of participants)
friends (12 percent), or other Drake work-
ers (11 percent). Of those discussing
screening, 79 percent received encourage-
ment to participate, and 39 percent said
they would not have come for screening
without such encouragement.

In addition, community members
were now ready to commit themselves to
support of the screening program. Local
religious leaders agreed to urge their par-
ishoners to participate. All local mer-
chants agreed to place copies of the pro-
gram pamphlet at the front of their offices
and buildings (except for a national chain
with a policy against such practices). Note
that this could not have been accom-
plished except that working with the conm-
munity leaders had produced a diminution
of the community polarization.
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The notification letters were mailed
to the person's last known address. If no
response was forthcoming within three
weeks, a second letter was sent. Letters
were mailed in batches over time, so that
worker questions could be answered,
fears alleviated, and appointments made
on a timely basis. The ethics of this deci-
sion are clear. Ifthe screening coordinator
had been overwhelmed with inquiries,
people would have waited for service
while their fear and helplessness in-
creased, and participationwould have suf-
fered in consequence.

Notification letters and all other ma-
terialswere written at the most basic read-
ing level and were pretested on volunteer
workers. Enclosed with the letter was a
pamphlet that provided an official descrip-
tion of the program and addressed many
questions, fears, and concerns. Also en-
closed was a flyer with an old picture of
the plant. Even illiterate workers could
see this flyer and the letter, realize that
something important had come in the
mail, and ask someone to read it. The
clinic coordinator initiated personal con-
tact if workers did not respond to either
letter. In other public health screening ef-
forts this sequence produces high re-
sponse rates and saves labor intensive out-
reach.22 Screenings were conducted in a
private location, at hours convenient to
participants, and some screenings were
conducted through home visits.

Workers tend to have many other
pressing problems besides risk for bladder
cancer. Our screening coordinator has
helped people findjobs, dealwith the legal
system, obtain food stamps, and meet
many other needs. This commitment has
built a relationship of trust and maintained
their involvement in the registry.

Effects of the Health Registry on
Community Tension-Of living cohort
members that have been notified by mail,
81 percent have chosen to participate,
while only 7 percent have positively re-
fused to participate at any future date.
Three bladder cancer cases have been dis-
covered among living participants; how-
ever, these were discovered through
means other than the screening program.
In addition, 26 individuals have had pos-
itive screening results and are being mon-
itored closely for abnormal cytologies.
Most participants return for annual
screenings, while those with positive
screening results are asked to return for
semiannual screening. Over 90 percent
have returned for screening.

Positive effects on the Lock Haven
community were evident from the re-

sponse rates of community surveys con-
ducted before and several months after the
start ofthe media ampaign. The two com-
munity surveys used essentially the same
methods of mailngs with telephone follow
up. Before the campaign, response rate
was highest, at 70 percent, in the 50-mile
catchment radius around LockHaven, and
lowest, at 30 percent, in Lock Haven itself.
Many'LockHaven residents said they sim-
ply did not want to become involved with
anything related to the Drake issue. In con-
trast, a 90.9 percent response rate was ob-
tained throughout the area, once the media
campaign had been in place for several
months. Eighty-one percent had heard or
read about the program. In addition, 84
percent of residents at follow-up said they
wouldhaveparticipated in screening ifthey
had been former workers, and 18 percent
said they had talked about the screening
with a former worker.

Conckwsions and
Recommendons

Public health professionals can en-
counter substantial community conflict
when toxic exposures occur.3?4 However,
our experience offers some recommenda-
tions to address community conflicts in a
positive way.

* Avoid identification with extrane-
ous agendas. Public understanding of the
value of prevention is not automatic. It is
all too easy, therefore, for communities to
perceive the programs as furthering other
goals that may be feared or that generate
conflict. In Lock Haven, the screening
program was deliberately separated from
the lawsuit agenda and from the employ-
ment agenda. Also, the town had lost con-
fidence in state and federal government. It
was necessaxy to choose a new organiza-
tion to conduct the research.

* Know the community. Facile as-
sumptions about community dynamics
will doom this kind of program to failure.
It is essential that the manager of notifi-
cation and screening programs know the
community or worker group well and
maintain communication.

* These crises evolve over time. Dif-
ferent kinds of intervention may be
needed at different points in a communi-
ty's reaction to a toxic exposure. At early
stages a range of needs may exist, from a
carefully planned emergency response, to
responsive, trutf communication that
respects community concerns. Once a cri-
sis has died down, it maybe easier to shift
the community focus to problem solving.

These recommendations appeartobe
generalizable to other situations involving
community responses to toxic exposures,
based on other case studies and sur-
veys.1'3-5 While the specific strategies em-
ployed in this case might need adaptation
to other local circumstances, they are
based ongood practice in health education
and public health, generally.

What is noteworthy about the toxic
exposure area, however, is how often
these recommendations cannot be imple-
mented under current policy and guide-
lines. For example, when affected com-
munities feel that inadequate attention or
resources are being given to their needs, it
is all too easy for officials to be identified
with other agendas.6 A central dilemma
for health departments is to be responsive
to community concerns and needs, while
retaining objectivity about the extent of
health problems and the need to allocate
limited resources carefully.6

When state or federal agencies must
intervene, perceived time pressures some-
times mean that the community is not suf-
ficiently understood prior to implementa-
tion. Contractors for community
interventions are frequently chosen on the
basis of a bid, and not with regard to their
credibility in the relevant community. Na-
tional risk communication and community
relations guidelines for Superfund and for
ATSDR are improving. However, they do
not address the need for continuity of in-
formal communication with affected com-
munities. Furthermore, the technological
focus in cleanups and the medical focus in
registries often work to discount concerns
about community impact. As long as crises
of confidence continue to develop in af-
fected communities, there will be a need
for better policy and practice in risk noti-
fication and health protection. [

Acknowledgments
This study was conducted under a cooperative
agreement between the Pennsylvania Depart-
ment of Health, Division of Environmental
Health, and the Centers for Disease ControV
National Institute for Occupational Safety and
Health. Funds were provided by the Agency
for Toxic Substances and Disease Registry.
The comments ofTim Johnson, Stephanie Lar-
ison, Carolyn Needleman, and SandraTillet are
gratefully acknowledged.

References
1. Schulte PA, Ringen K: Notification of

workers at high risk: An emerging public health
problem. AmJ Public Health 1984; 74:485-491.
2. General Accounting Office: Worker Pro-

tection: Notfing Workers at Risk of Occupa-
tional Disease. Briefing Report to the Ranking
Minority Member, Subcommittee on Health

692 American Journal of Public Health June 1991, Vol. 81, No. 6



C4mmmtb7

and Safety, Committee on Education and La-
bor, House of Representatives. (GAO/HRD-
87-90BR) Washington, DC: GAO, 1987.
3. Freudenberg N: Citizen action for environ-

mental health: Report on a survey of commu-
nity organizations. Am J Public Health 1984;
74:444 448.
4. KrimskyS, PloughA: Environmental Haz-

ards: Communicating Risks as a Social Pro-
cess. Dover, MA: Auburn House, 1988.
5. Institute of Industrial Relations, Labor Oc-

cupational Health Program: Worker Notifica-
tion Guidelines. Berkeley, CA: University of
California, 1988.
6. Harris D: Health department: Enemy or
champion of the people? Am J Public Health
1984; 74:428-430.
7. USDHHS, Centers for Disease Control!

National Institute for Occupational Safety and
Health: Interim Report. Cincinnati, OH,
NIOSH, 1981. (HETA 81-248).
8. Case RAM, Hosher ME, MacDonald DB,

Pearson JT: Tumours of the urinary bladder in
workmen engaged in the manufacture and use
of certain dyestuff intermediaries in the Bntish
Chemical Industry: Part 1. Br J Ind Med 1954;
11:75-104.

9. Matanoskd GM, Elliot EA: Bladder cancer
epidemiology. Epidemiol Rev 1981; 3:203-209.
10. Stern FB, Murthy LI, Beaumont JJ,
Schulte PA, HalperinWE: Notification and risk
assessment for bladder cancer of a cohort ex-
posed to aromatic amines: III. Mortality among
workers exposed to aromatic aniines in the last
B-Naphthylamine manufacturing facility in the
United States. J 0 M 1985; 27:495-500.
11. Akeley W: Drake clean-up causes cloud of
sulphuric acid. Lock Haven Express, March
16, 1982.
12. Drake dozer hits gas line. Lock Haven Ex-
press, March 17, 1982.
13. Fleishman J: Governor vetoes health test
money. Lock Haven Express, June 16, 1983.
14. Lock Haven Express editorial, July 15,
1983.
15. Fleishman J: State 'finds' money for health
testing. Lock Haven Express, June 21, 1983.
16. Environmental Protection Agency and
Pennsylvania Department of Environmental
Resources: Community Relations Plan for Re-
medial Action at the Drake Chemical Site. Har-
risburg, PA: EPA and Pennsylvania Depart-
ment of Environmental Resources, December
22, 1982.

17. Logue JN, Fox JM: Residential health
studyoffamilies living near the Drake Chemical
Superfund Site in Lock Haven, Pennsylvania.
Arch Environ Health 1986; 41:222-228.
18. Marsh GM, Costantino JP, Logue JN, Fox
JM, Lyons EE: Exposure to the Drake Super-
fund site: Morbidity among former employees
and family members. J Environ Health 1988;
50:389-394.
19. For example, Fleishman J: CLEAN de-
mands health screenings. Lock Haven Ex-
press, May 9, 1983.
20. Marsh GM, Callahan C, Pavlock D, Levi-
ton LC, Talbott E, Hemstreet G:A protocol for
bladder cancer screening and medical surveil-
lance among high risk groups: The Drake
Health Registry experience. J 0 M 1990;
32:881-886.
21. Tllett S, Ringen K, Schulte P, McDougall
V, Miller K, Samuels S: Interventions in high-
risk occupational cohorts: A cross-sectional
demonstration project. JOM 1986; 28:719-727.
22. Foote A, Erfurt JC: Controlling hyperten-
sion: A cost-effective model. Prev Med 1977;
6:319-343.

New&Etuil Temfo
The8 Ineat-$\5-ionlUnio gainsI0auioi and .Z.Lun 'nvMw s'''dies are:0iwckme

C M~~~te; 4giS ,0ImcingnU99I olth ne qwu.i Ofia I of i r Eglih Frnh

&IktbE fIIasaaw UanRibra=nd Spani7siL0X lfIMIdhrheioa~oE. Qir6 For to0g a0hr0SCg WamaSi of
iip i1

de Pd~ ine, ihPorura 4 saoi laewiteto:eB itorIU~II6B& liI 50

June 1991, Vol.81, No. 6 American Journal of Public Health 693


