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Introduction

Communication of Radiation Benefits
and Risks in Decision Making

Forty-Sixth Annual Meeting of the National Council
on Radiation Protection and Measurements

Effective communication about the benefits and risks
of radiation has become an increasingly important
aspect of making and implementing decisions on
radiation health protection in government, medicine,
industry, research laboratories, and academia. The
primary goal of the 2010 NCRP Annual Meeting will be
to examine key issues, current controversies, and new
tools and findings related to radiation risk
communication.

Topics to be featured at the meeting include:

e concepts and examples of effective risk
communication today and in historical
perspective;

e role of new tools and media as efficient vehicles
for radiation risk communication;

e communication issues and challenges posed by
potential acts of nuclear and radiological terrorism
and radiation emergencies;

e communicating benefits and risks of medical
applications of radiation for the diagnosis and
treatment of disease; and

e mechanisms and examples of effective
communications in decision making related to
protection of human health and the environment.

Central to the theme of the meeting will be the
engagement of all relevant stakeholders in the process
of reaching decisions involving radiation protection,
which is essential for achieving sustainability of the
decisions.
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Opening Session

Welcome
Thomas S. Tenforde

President, National Council on Radlation Protection and Measurements

Seventh Annual Warren K. Sinclair

Keynote Address

Effective Risk Communication Before, During and After a Radiological
Emergency: Challenges, Guidelines, Strategies and Tools

Vincent T. Covello
Center for Risk Communication

The purpose of this presentation is to
describe the elements of effective risk
communication before, during and after a
radiological emergency.

Effective risk communication is central to
informed decision making about radiologi-
cal risks. It establishes public confidence
in the ability of individuals and organiza-
tions to deal with a radiological emer-
gency.

Numerous studies have highlighted the
importance of risk communication in
enabling individuals and organizations to
make informed choices. Effective risk
communication provides people with
timely, accurate, clear, objective, consis-
tent and complete risk information. It is
the starting point for creating an informed
public that is:

¢ involved, interested, reasonable,
thoughtful, solution-oriented, coopera-
tive and collaborative;

e appropriately concerned about the
risk; and

e more likely to engage in appropriate
behaviors.

Effective risk communication is based on
four models that describe how people
process risk information and make risk
decisions:

* risk perception model;

e mental noise model;

® negative dominance model; and
trust determination model.

Each of these models and corresponding
templates will be briefly described in this
presentation.

Together, these models provide the intel-
lectual and theoretical foundation for
understanding the major challenges to
effective risk communication before, dur-
ing and after a radiological emergency.
These challenges will be briefly described.

This presentation will conclude with a dis-
cussion of guidelines, strategies, and
practical tools for communicating effec-
tively about radiological risks.
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Basic Concepts and Examples of Effective Risk

Communication
Paul A. Locke, Session Chair

Crafting Interactivity: Transforming Assumptions About Communication in

Science and Policy
Mark A. Aakhus
Rutgers University

Science and policy communication is often
understood as the transmission of infor-
mation by scientific experts. Yet, contem-
porary demands for transparency and new
approaches to governance call for some-
thing more as policy professionals and sci-
entific experts find themselves in situations
where they are responsible for involving
and integrating the many, often conflicting,
perspectives and goals of stakeholders.
The information transmission orientation
satisfies only some of the communicative
demands of these situations that require
support for managing disagreement and
fostering coordination and collaboration.
The aim of this presentation is to introduce

Break

principles that can be used to craft
interactivity between experts and nonex-
perts. Scalable communication designs
will be presented from research on com-
munication in policy processes and from
work in the Global Sensemaking and Prag-
matic Web communities that are applica-
ble to technologically-supported
deliberation. This presentation will suggest
how expertise in scalable communication
design can be developed so that policy
professionals can embrace the demands
of involvement without abandoning the
need for competence in science and policy
communication.

Transparency, Openness and Accountability in Risk Assessment: Lessons
from the National Academies Science and Decisions Report

Thomas E. McKone
University of California, Berkeley

The process of risk assessment has been
used to help understand and address a
wide variety of hazards and has been
instrumental to the U.S. Environmental
Protection Agency, the U.S. Nuclear Reg-
ulatory Commission, other federal and
state agencies, industry, the academic
community, and others in evaluating pub-
lic health, safety, and environmental con-
cerns. In December 2008, on the 25th
anniversary of the its ground-breaking
1983 Red Book, the National Research
Council issued its latest advice on risk

assessment titled Science and Decisions,
Advancing Risk Assessment. This report
takes on the difficult task of defining new
directions for risk assessment and risk
management. This presentation will pro-
vide an overview of this report with a focus
on how it fosters transparency, openness
and accountability in risk assessment.

The presentation will begin with an over-
view of the history, practice, and current
state of risk assessment. Consideration
will then be given to the challenges facing
risk assessment over the next decade as a

7
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tool for policy and public discourse. As
noted in Science and Decisions, “virtually
every aspect of life involves risk. How we
deal with risk depends largely on how well
we understand it.” In order to better con-
front current and future challenges, Sci-
ence and Decisions extends the approach
of the Red Book, finding that risk assess-
ment should be viewed as a method for
evaluating the relative merits of various
options for managing risk rather than as
an end in itself. This requires considering a
broader range of factors in risk assess-
ment, including both chemical and non-
chemical stressors, vulnerability of the
exposed population, and the overall
impact of actions on communities. The
concluding chapters of Science and Deci-
sions provide a plan for improving the util-
ity of risk assessments expanding the role
of risk assessment in decision making.

Panel on Getting the Message Out
Paul A. Locke, Moderator

Panelists:

Among the lessons of Science and Deci-
sions we discover that the key steps
needed to foster transparency, openness
and accountability in risk assessment
include:

e define the problem —risk assessment
works best when it confronts a well
defined problem;

* make clear who is at risk—within
human populations, there are signifi-
cant variations in exposures to harmful
agents and in vulnerability to these
agents;

¢ identify the decision makers and
ensure that their questions are
addressed;

e evaluate whether a risk assessment
will offer any new insight for a prob-
lem—will it be solutions-based or an
effort at procrastination; and

e know how to put the result in context.

Lessons Learned from Communicating with Stakeholders Who Have Many

and Varied Perspectives
Todd Martin

Stakeholder involvement is rarely seen as
an integral element of project decision
making—whether the project is the siting,
design and construction of a facility or the
setting of a regulatory standard. Yet orga-
nized stakeholder opposition threatens
countless projects. Acknowledging the
role and influence of stakeholders and
effectively involving stakeholders in proj-
ect decision making is critical to success.

This presentation will describe the basic
principles and approaches to stakeholder

involvement as well as proven methodolo-
gies for incorporating stakeholder involve-
ment into the fabric of decision making.
This presentation will include: identifying
stakeholders, developing involvement
processes, and using language under-
standable to stakeholders.

Overall, this presentation is aimed at giv-
ing decision makers the tools to effectively
incorporate the critical elements of stake-
holder involvement in project decision
making.
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Communication 2.0: Increasing Information Reach and Impact Through New

Media and Public Engagement
Jay M. Bernhardt

Centers for Disease Control and Prevention

American consumers today have access
to more health and risk information than
ever before. The proliferation and ubiquity
of electronic communication channels
have made it easy for most people to seek
and find information on almost any health
related topic, and the information they
uncover often spans diverse and divergent
perspectives. As a result, people have an
increasingly difficult time judging the
accuracy and credibility of information
coming from “experts” and are turning
instead to peers and “friends” through
online social networks to inform their
health-related decision making. The
Centers for Disease Control and Preven-
tion (CDC) has been studying consumer
information-seeking behavior for many

years and has developed new media
health communication strategies to
increase the reach and impact of its health
information. CDC now engages its audi-
ences using user-centered, web-based
communication combined with social
media channels, such as Facebook,® Twit-
ter,® YouTube,® in order to provide health
and risk information to consumers where,
when and how they want and need it to
inform healthy and safe decisions. This
presentation will explain and explore
CDC’s “2.0” communication strategy and
will examine the reach and impact of
health information provided to the public
during the current 2009 H1N1 influenza
pandemic.

Importance of Science in Accurate News Reporting: A Journalist’s

Perspective
Terry Moran
ABC News

Science is constantly in the news. From
political debates over energy policies and
bioethical issues, to advances in health
sciences that are of keen interest to an
aging population, to pure research into the
cosmos or the subatomic world, to the
continuing questioning of the theory of
evolution—science occupies a central
place in today’s print, broadcast, cable
and online media.

How well do the media cover scientific
inquiries and advances? What are the
challenges in communicating sometimes
abstruse scientific concepts to a general
news audience? How can the media help
to improve the scientific literacy of our
audiences, and empower citizens to par-
ticipate more fully in public-policy decision
making that deals with science?

As a journalist in print and television news
for almost 25 y, | have covered many sto-
ries where science played an important
role—DNA forensic evidence and analysis
in courtrooms; product-liability lawsuits;
global climate change; embryonic stem-
cell research; the influenza pandemic;
energy policy; and, inevitably, the evolu-
tion “debate.” There are four big chal-
lenges mainstream journalism faces in
covering these and other scientific topics:

e Understanding the concepts. Journal-
ists are generalists, and most of us do
not have deep scientific backgrounds.
So the first order of business is grasp-
ing what it is we are covering.

e Communicating the uncertainties.

The news is a headline-oriented busi-
ness. We want bottom lines, clear
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conclusions, unambiguous “take-
aways” for our audiences. But science
is more often than not incremental in
its advances, provisional in its conclu-
sions, and open to revision. This con-
flict between the needs of news and
the nature of science often produces
misinformation.

® Exposing the cranks. Many voices
clamor to get into every news story.
Reporters are deluged with press
releases, emails, and phone calls from
advocates and activists on most big
news stories. Some of these voices
are extremist or frankly uninformed.
So good reporters become good
gatekeepers; as they develop an
understanding of a story, and speak to
the most widely respected authorities
on it, they also weed out from the pub-
lic debate distractive or destructive
players. In science reporting, with so
many pseudo-scientific claims and

Questions and Answers

movements in our society, the gate-
keeping function of good journalism is
much more challenging.

® Delegitimizing the “denialists.” We live
in an age where, it seems, people can
deny anything, find “reasons” for it,
and get on television to proclaim it.
From conspiracy theories about the
origin of HIV-AIDS, to the anti-vaccine
hysteria, to the willful misreading of the
fossil record when it comes to the the-
ory of evolution—the “denialists” are
everywhere. Good journalism is about
telling the truth, and it should do that
to stem the tide of “denialism.”

Each of these challenges for journalists in
covering science-related stories requires
diligence and ethical professionalism to
meet. But good stories require something
else, too: They require you—good scien-
tists who can inform, guide and partici-
pate in these important news stories.

Lunch [box lunches will be available for $15 (limited supply)]

Social Networking: How It Can be Used to Improve Public Health

Communication
Janice Nall

Centers for Disease Control and Prevention

In today's communication landscape, we
can creatively use more tools than ever to
provide public health information when
and where it is most needed and to
engage citizens in personal behavioral
changes. For example, social media can
play an important role in achieving an
effective crisis communications response
to public health emergencies. These tech-
nologies can help us to:

* increase the dissemination and poten-
tial impact of rapid public communica-
tions in incidents involving life-

threatening ilinesses, acts of terrorism,
or other potentially-major threats to
public health;

¢ use emerging channels of communica-
tion to reach diverse audiences with
tailored and personalized health mes-
sages;

e facilitate interactive communication
and community engagement; and

* empower people to make healthier
and safer decisions in protecting pub-
lic health.

10
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Some of the key learning objectives of this
presentation include:

¢ specific challenges and opportunities
governmental entities face in using
social media;

e strategies for integrating social media
into crisis communications efforts;

¢ methods for encouraging rapid spread
of messages to potentially affected
members of the public; and

¢ ideas on how to tap into the “wisdom
of the crowds” to improve public
health communications.

Communication, Terrorism and Homeland Security

Steven M. Becker, Session Co-Chair
Charles W. Miller, Session Co-Chair

Panel on New Research, Recent Experience, and Emerging Challenges

Steven M. Becker, Moderator

Panelists:

London Polonium Incident: Lessons for Risk Communication

G. James Rubin
Kings College London

Alexander Litvinenko, a Russian dissident
and former KGB officer, died on Novem-
ber 23, 2006 after having been apparently
poisoned in a central London hotel. The
mysterious circumstances of his death
sparked enormous press interest focusing
on potential links with international espio-
nage. The discovery that he had been poi-
soned with radioactive 2'°Po added a new
dimension to the case, as traces of radio-
activity were subsequently discovered in
numerous locations across the city. Given
the possible risk to members of the public
who might have been exposed to 2'°Po in
the run-up to and immediate aftermath of
his poisoning, the U.K. Health Protection
Agency (HPA) mounted a major public
health initiative to identify those people
who had been at an affected area and to
offer them a test, while also attempting to
reassure the majority of the population of
London that any risk to their health was
negligible.

Using two linked studies, we tested the
effectiveness of the HPA’'s communica-
tions with both groups of people: the

general public and those who had been at
an affected location. To assess the per-
ceptions of the general public, HPA ran a
cross-sectional telephone survey, ran-
domly sampling 1,000 members of the
London public. This survey collected data
over a 3 d period immediately after HPA
revised their risk assessment and began
calling for more potentially-affected mem-
bers of the public to make themselves
known. Despite the spread of radioactive
material across the city, public concern
about the incident was muted—only

11.7 % of our sample felt that their own
health might be at risk. Aside from demo-
graphic variables, the key factors associ-
ated with heightened perceptions of risk
were believing:

¢ incident was related to terrorism rather
than to espionage;

e targeted at the wider public, rather
than at one person; and

® people who had not been in a contam-
inated area could be affected.

To assess the perceptions of members
of the public who had been in a

11
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contaminated area, HPA conducted quali-
tative interviews with 86 participants who
were randomly selected from a register
complied by HPA. While most participants
responses were highly complimentary
about the way HPA communicated with
them, several specific opportunities for
improvement were identified. In particular,
participants were skeptical about what
they felt were attempts to reassure, rather
than inform, them.

The 2'°Po incident demonstrated that the
public do not always perceive radiation to
be a “dread risk”. . . the “spy story”
aspects of this incident seemed to dimin-
ish any perceived risk to health. As a result
of lessons learned from the incident,
future research is now being planned to
assess public perceptions and their corre-
lates in the next major chemical, biologi-
cal, radiological or nuclear incident to
occur in the United Kingdom.

American Attitudes About Terrorism and Other Threats: What Can Be
Learned from Rapid Emergency Polls of the Public

Gillian K. SteelFisher
Harvard School of Public Health

Understanding the views and concerns of
the public is a critical factor for those who
plan effective public responses to possi-
ble radiological/nuclear terrorist attacks,
as well as for those who would need to
communicate with the public at the time of
such a crisis. Rapid emergency public-
opinion polling provides a key tool in gar-
nering such information. Polling carried
out during the 2001 anthrax attacks and,
more recently, during the HIN1 pandemic,
may provide useful insights about the
public’s response to crises in general, and
suggest applications to radiological terror-
ism attacks specifically.

This presentation reviews key findings of a
series of polls that were conducted over
the course of the anthrax attacks and the
H1N1 pandemic. Each poll is based on a
randomly-selected, national sample of
more than 1,000 people. These polls
cover the public’s initial response to an

emergency, changes in attitudes over
time, behaviors including the adoption of
practices to reduce exposure to anthrax or
slow the spread of the H1N1 and vaccina-
tion uptake. They also highlight public
views of local, state and federal govern-
ment responses to these events. Together,
the results provide a view of differential
reactions to the threat across the popula-
tion and over time and the role that per-
ceived threat plays in willingness to adopt
behaviors. Results also highlight the pub-
lic’s differential trust in information
sources and suggest issues that are
important—from their perspective—for
public officials and others to address in
crisis communications.

The presentation will also cover the use of
rapid polling of the public in emergency
situations and explain the strengths and
limitations of this tool specifically in the
context of radiological attacks.

Risk Communication with Vulnerable Populations: Best Practices

Deborah C. Glik

University of California Los Angeles School of Public Health

Being able to understand and meet the
information needs of vulnerable popula-
tions is an essential component of risk

communication for homeland defense.
This presentation will draw on recent
research and practical experience in such
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areas as hazards education, health com-
munication, and disaster preparedness
and response to discuss what is known
about crafting and disseminating mes-
sages for vulnerable populations.

Particular attention will be devoted to les-
sons learned from:

¢ | A PREP, a recently conducted disas-
ter preparedness effectiveness study
among low income Latinos in Los
Angeles;

¢ Pre-Event Message Development Proj-
ect, a national formative research
study;

¢ Great California Shakeout, a state-
wide preparedness exercise con-
ducted in 2008 and 2009;

e Multijurisdictional Preparedness Exer-
cise conducted in California in 2005;
and

¢ Building effective public health com-
munity- and faith-based organization
partnerships for disaster readiness.

Among the communication strategies to
be considered are active listening and for-
mative research, ongoing message devel-
opment and pretesting, attention to
language and literacy issues, use of ethnic
or small media to communicate with hard-
to-reach populations and interpersonal
methods for message dissemination. Tak-
ing marketing and educational techniques
and tailoring them to the needs and cul-
tural perspectives of distinct social groups
greatly enhances the possibility of suc-
cessful communication for homeland
defense. Highlighted will be case exam-
ples that have used participatory
approaches, coalitions, formative research
and pretesting, narrow casting, partner-
ships with community- and faith-based
organizations, and ethnic, popular or new
media formats.

Risk Communication and Radiological/Nuclear Terrorism: A Strategic View

Steven M. Becker

University of Alabama at Birmingham School of Public Health

As the United States and other nations
have moved to address the threat of ter-
rorism involving radioactive materials,
improving radiological/nuclear risk com-
munication, public information, and emer-
gency messaging has come to be seen as
a high-priority focus. The process of
improving radiological/nuclear terrorism
risk communication can be conceptual-
ized as occurring in four overlapping
phases. The first phase involved the rec-
ognition that communication and informa-
tion issues are pivotal in the unfolding of a
radiological/nuclear terrorism event and in
determining its outcome. The publication
of NCRP Report No. 138, Management of
Terrorist Events Involving Radioactive
Material, which emphasized communica-
tion’s profound effect on public reaction
and government response, was an

important milestone in this first phase. In
the second phase, recognition of the cen-
trality of communication and information
issues stimulated and inspired a variety of
new research initiatives aimed at providing
an empirical basis for improved radiologi-
cal/nuclear risk communication. The Pre-
Event Message Development Project,
which examined people’s perceptions,
information needs, and views of informa-
tional materials, is one example of such
efforts; others include focus group and
interview research on the information
needs of vulnerable populations, focus
group research on emergency-responder
concerns and information needs, studies
of current radiological/nuclear informa-
tional materials, and surveys of public
perceptions. In the third stage of efforts
to improve radiological/nuclear risk

13



Communication of Radiation Benefits
and Risks in Decision Making

3:05 pm
3:20 pm

3:40 pm

14

communication, local, state and federal
agencies, professional societies, and oth-
ers have worked to utilize insights gener-
ated by empirical research in order to
develop better and more responsive infor-
mational materials, emergency mes-
sages, templates, web content, web
portals, and training tools. This third
phase has also seen efforts to use
research findings to identify the informa-
tion needs and preferences of new key
audiences in the responder community.
Like the second phase, the third phase is
continuing to unfold today and will likely
continue into the future. The fourth phase
in improving risk communication for radio-
logical/nuclear terrorism—what might be

Questions and Answers

Break

considered a mature phase—is only now
just beginning. In this phase, there is a
developing recognition that for radiologi-
cal/nuclear risk communication to be fully
effective, it must go beyond making better
messages aimed at particular audiences.
In particular, this emerging phase seeks to
anchor radiological/nuclear information,
emergency messaging, and risk communi-
cation in a broader approach: one that
more actively and directly engages, acti-
vates and partners with the public. In this
presentation, each of the four stages is
discussed, and future challenges in
improving radiological/nuclear risk com-
munication are examined.

Panel on New Approaches, Projects and Initiatives

Charles W. Miller, Moderator

Panelists:

Federal Interagency Communication Strategies for Addressing Radiation
Emergencies and Other Public Health Crises

Charles W. Miller
M. Carol McCurley
Centers for Disease Control and Prevention

The threat of terrorism involving radioac-
tive materials has grown significantly in
recent years. A large-scale incident involv-
ing radiation would pose numerous pre-
paredness and response challenges. It is
increasingly clear that communication will
be one of the most challenging, yet criti-
cal, elements of response. Providing clear,
actionable, and credible information and
messages will be key to reducing deaths,
injuries and illnesses, and psychological
impacts of the event.

Federal agencies have a variety of roles
and responsibilities related to communi-
cating with the public before, during and

after a radiological emergency. To better
understand the various efforts currently
under way, the Radiation Studies Branch
of the Centers for Disease Control and
Prevention convened a roundtable of rep-
resentatives from federal agencies with
responsibility for communicating with the
public about radiation emergencies. The
objectives of this meeting were to:

¢ provide a forum where participants
could discuss with one another their
respective roles and responsibilities in
communicating to the public in the
event of a radiation emergency,
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¢ identify existing radiological/nuclear
emergency messages and materials
for the general public,

¢ learn what communication planning
activities are underway or planned
across the various agencies, and

e discuss how the lines of communica-
tion can be broadened across
agencies.

Roundtable participants shared valuable
information about efforts underway to
develop information and messages for a
variety of audiences, and agreed that con-
tinued interagency coordination and dia-
logue about communication before, during
and after an event are needed. The group
suggested several strategies for future
collaborative efforts, and indicated a
desire to continue working together to
develop and assess messages for radio-
logical emergency preparedness and
response. The group also recommended
that more work be done to determine
whether messages need to be packaged
or tailored for specific special populations,
and suggested that more research be con-
ducted to answer questions about specific
audience/cultural needs around communi-
cating radiation risks. Extensive discus-
sion centered on the advantages and
disadvantages of having “pre-event” edu-
cation efforts (i.e., specific information
campaigns to build a knowledge base
about radiological emergency prepared-
ness prior to such an event occurring).
Some participants believed that it would

be better to focus on all-hazards pre-event
education to build a “culture of prepared-
ness” first. Other recommended strategies
included exploring ways to counter public
fatalism relative to radiation emergencies,
and identifying priority outreach strate-
gies—whether via direct-to-public com-
munication or communication via partners
and interlocutors.

The group also raised some overarching
questions that should be discussed in
future cross-agency collaborations,
including:

¢ Should radiation pre-event education
be a priority in light of limited
resources? Would this be effective or
would pre-event education about radi-
ation only scare the public or be
ignored entirely?

¢ What types of pre-event education are
possible? The “it depends” factor
associated with a radiation emergency
makes it difficult to have messages
created pre-event.

* How can we communicate radiation-
related terms and concepts into terms
that lay people can more easily under-
stand?

Although a formal interagency workgroup
has not been established, the participants
of the communications roundtable have
continued to interact and share progress
and opportunities for moving this impor-
tant effort forward.

Federal Planning for Nuclear and Radiological Terrorism Community

Preparedness
Tammy P. Taylor
Office of Science and Technology Policy

In January of 2009 the Executive Office of
the President (EOP) released interagency-
developed Planning Guidance for
Response to a Nuclear Detonation — First
Edition, to provide emergency planners
with nuclear detonation-specific response

recommendations to maximize the preser-
vation of life in the event of an urban
nuclear detonation. This guidance
addresses the unique effects and impacts
of a nuclear detonation such as scale of
destruction, shelter and evacuation
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strategies, unparalleled medical demands,
management of nuclear casualties, and
radiation dose management concepts.
The guidance is aimed at response activi-
ties in an environment with a severely
compromised infrastructure for the first
few days (i.e., 24 to 72 h) when it is likely
that many federal resources will still be
enroute to the incident. The target audi-
ences for the guidance are response plan-
ners and their leadership including elected
officials and incident commanders.

The Planning Guidance — First Edition
does not expressly address the topic of
public communications due to the fact
that the U.S. Department of Homeland
Security (DHS) was actively conducting a
program to develop communication plans
for response to nuclear detonations. It
does, however, emphasize the importance
of public communications and how critical
pre-event public communications are to
the success of response to a nuclear det-
onation. In March of 2009, the Homeland
Security Institute (HSI) delivered DHS
Office of Health Affairs its final report enti-
tled, Nuclear Incident Communication
Planning. HSI’s interagency-informed,
proposed communication strategy was
developed for nuclear detonation inci-
dents with three distinct components of
communication guidance:

® pre-event education;
¢ national leadership guidance; and

® responder communication guidance.

The results of this work and continuing
planning efforts out of the EOP will result
in the inclusion of guidance devoted to the
topic of public communications in the
Planning Guidance for Response to a
Nuclear Detonation — Second Edition
intended for release in summer 2010.

In the Planning Guidance — Second Edi-
tion, numerous efforts in the federal inter-
agency on the topic of public information
and/or communications for radiological
and/or nuclear terrorism incident planning
will be addressed. Recommendations
emerging from efforts led by DHS and the
Centers for Disease Control and Preven-
tion will be included.

Key recommendations that will be
addressed in the Planning Guidance —
Second Edition include:

¢ specific information and actionable
guidance for appropriate prepared-
ness and protective actions relative to
the public;

¢ physiological and psychological
aspects of human behavior in public
communications;

® public awareness training; and

® emergency responders and national
leadership tactics for communicating
protective actions to the public in the
face of ambiguity and lack of scientific
consensus.

In an effort to make substantial progress
towards these recommendations, work
within the interagency planning group
has been initiated. The interagency work
will be described in general themes as
follows:

e literature review to develop recom-
mendations regarding message
expansion to schools, businesses,
special-needs populations, and unaf-
fected populations;

e gaps associated with public communi-
cations; and

e communications strategies and tactics
to evaluate benefits and deficiencies.
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State Perspectives on Effective Communication in Acts of Terrorism

Adela Salame-Alfie

Conference of Radiation Control Program Directors

Effective communication during any emer-
gency is based on the premise that the
communities to which the message is
directed are familiar with the directives
given at the time of the emergency, and
trust the entity providing the message.
When communities have an understand-
ing of the messages, and their rationale,
they may be more likely to follow the
directives given during the emergency.
This may be particularly important in the
area of radiological emergency response
following an act of terrorism, where mes-
sages may appear to be contrary to rec-
ommended actions for other types of
emergencies.

As we plan to respond to a radiological
emergency, it is very important to have a
library of “canned” pre- and post-event
messages that can be used when time is
of the essence. These messages need to
be clear, consistent, and should be pre-
tested well in advance (through focus
groups or other means) to ensure that they
are easily understood and to follow, and
that new concepts are explained in lay-
man’s terms. They should also include
anticipated follow-up questions and
actions that the public can take to reduce
or minimize their exposure to radiation.

Advanced development of pre- and post-
event messages will allow us to test the
content of the message during nonemer-
gency conditions. Having a well designed
and consistent pre-event messaging cam-
paign, that is aimed at educating the pub-
lic on the basic concepts of radiation
protection and the available protective

action recommendations, will help reduce
the inherent fear of radiation, and will help
the communities tasked with the develop-
ment of a local radiological emergency
response plan implement their plan.

To ensure familiarity and encourage com-
pliance by members of the public, a good
pre-event education campaign should
take advantage of the availability of multi-
media outlets and could start at schools
and other public settings. Familiarity with
the basic terms used in radiological emer-
gency response such as the options for
protective action recommendations will
help ensure protection of the public, espe-
cially during critical times. The post-mes-
sage templates should be readily available
to government officials tasked with imple-
menting the radiological emergency
response plan, so they can be delivered
soon after the event has taken place, even
before details of the incident are available.
These template messages should be writ-
ten such that they can be easily modified
or adapted depending on the event, and
can be customized for the specific com-
munity (i.e., location of appropriate shel-
ters, evacuation routes, etc.) The use of
such templates can help promote consis-
tency and address many of the public’s
key questions up front.

The continued involvement of members of
the Conference of Radiation Control Pro-
gram Directors in partnership with the
federal agencies tasked with the develop-
ment and delivery strategy of these mes-
sages is key to ensuring consistency and
applicability across the country.
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Informing and Engaging the Public in Preparedness Efforts: The Israeli

Experience
Bruria Adini
Israeli Ministry of Health

Informing and engaging the public in pre-
paredness and response efforts and
enhancing resilience of the population is
an integral component of crisis manage-
ment in Israel. Social fortitude impacts on
decision making during emergencies and
is integrated in the response plans.

Pursuant to the lessons learned from the
many multi-casualty events that occurred
during the years 2000 to 2006 and the two
major conflicts that Israel was confronted
with in 2006 and 2009, it was apparent
that the population needs reinforcement of
the community and personal levels of
resilience. Following several studies, resil-
ience centers were created in numerous
communities that focus on treatment,
consultation, development and counseling
of the population in times of crisis. These
community treatment centers are involved
in activities of preparedness, prevention,
intervention and development of civilian
resilience in crises.

Training and educating the public prior to
the onset of an emergency is considered
in Israel as a crucial component of emer-
gency preparedness. During 2009, a
national exercise was conducted involving
the total population of the country. As part
of the drill, the public was requested to
follow the directives of the government
and the Home Front Command, and to
enter shelters upon the sound of sirens.

School intervention programs are con-
ducted annually, aimed at facilitating and
preparing children to cope with trauma sit-
uations. These interventions are based on
the assumption that intervention programs
can be implemented by mediators that are
trained for this task and are supervised by
health professionals. Teachers were found

to be the most effective mediators with
children.

During emergencies, national spokesper-
sons are appointed in order to actively
inform the public regarding the conflict
and its implications. These officials con-
vey information to the public several times
a day, utilizing both the electronic and
written media. Public information centers
are operated by the Home Front Com-
mand, the Ministry of Health, and local
municipalities. These centers are manned
by senior personnel that can offer an
immediate response to queries of the pub-
lic. Moreover, the frequent questions that
are raised are centrally accumulated and
referred daily to the spokespersons, who
then present the answers through the
media in order to inform the general
public.

In order to strengthen the resilience of the
population, it is important to clearly define
policies during the health crises and con-
vey them as openly and transparently as
possible. Nevertheless, it is also important
to be aware of the limitations and needed
boundaries for sharing information, not
due to information security or intelligence
constraints, but rather taking into account
the resilience of the society. At times shar-
ing with the public all known information
regarding potential risks might cause
more harm than benefit. Such was the
case in the 2006 conflict regarding non-
conventional risks.

Surveys of status of the population are
conducted during conflicts continuously,
in order to monitor the impact of the con-
flict on the public and the results are con-
sidered as part of the process of decision
making. The findings of these surveys
were taken into account during the last
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two conflicts, when decisions had to be
made whether or not to completely evacu-
ate a psychiatric hospital that was
exposed to missile attacks and whether to
transfer patients from their regular wards
in an acute-care hospital to sheltered
facilities.

In conclusion, risk communication is a
strong tool for supplying information and

Questions and Answers

Break

should be utilized wisely and continuously.
An informed population and relationships
that are built on trust and reliability pro-
mote resilience. It is the role of leaders to
anticipate the populations' needs before
they emerge, and to act upon them so as
to prevent their occurrence or mitigate
their consequences.

Thirty-Fourth Lauriston S. Taylor Lecture on
Radiation Protection and Measurements

Introduction of the Lecturer
F. Owen Hoffman
Senes Oak Ridge, Inc.

Radiation Protection and Public Policy in an Uncertain

World
Charles E. Land
National Cancer Institute

lonizing radiation is a known, well-docu-
mented, and reasonably well-quantified
human cancer risk factor. This fact is
based on a remarkably consistent body of
dose-response information from epidemi-
ological studies of exposed populations,
supported by experimental studies using
animal and cellular models, and is largely
ascribable to the relative ease, compared
to other carcinogens, of estimating radia-
tion dose to organs and local tissues. Sta-
tistical models for radiation-related cancer
risk are increasingly used to inform radia-
tion protection and the adjudication of
compensation claims for cancers diag-
nosed following occupational and environ-
mental exposures to ionizing radiation.
The 2007 BEIR VIl report, Health Risks
from Exposure to Low Levels of lonizing

Radiation, presented usable site-specific
estimates in terms of excess relative and
excess absolute risk with probabilistic
uncertainty limits, for cancers of 11 organ
sites modeled as parametric functions of
radiation dose, gender, exposure age, and
age at observation, for application to U.S.
populations. The 2006 UNSCEAR report,
Effects of lonizing Radiation, reviewed the
evidence for 24 organ sites and presented
dose-response models for 13 as applied
to different world populations, and the
2003 NIH report, NCI-CDC Working Group
to Revise the 1985 NIH Radioepidemiolog-
ical Tables, which was specifically directed
at claims adjudication, presented esti-
mates for 26 cancer types and subtypes
affecting 22 organs.
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In an earlier presentation at the 2008
NCRP Annual Meeting (Health Phys. 97;
2009), | argued that it is useful to view
radiation protection as a political process
that involves consent by stakeholders, a
diverse group that includes people who
might be expected to be risk-averse and
concerned with plausible upper limits on
risk, cost-averse, and concerned with
lower limits on risk, or combining both
points of view, and that quantification of
uncertainties in risk is at least as important
for this process as point estimates. The
quantitative uncertainty analysis (QUA)
approach to risk estimation has been
explored in a number of NCRP reports,
including Commentary No. 14, A Guide for
Uncertainty Analysis in Dose and Risk
Assessments Related to Environmental
Contamination (1996); Report No. 126,
Uncertainties in Fatal Cancer Risk Esti-
mates Used in Radiation Protection
(1997); and Report No. 153, Information
Needed to Make Radiation Protection
Recommendations for Space Missions
Beyond Low-Earth Orbit (2006); as well as

Reception in Honor of the Lecturer
Sponsored by

LANDAUER'

in the 2003 NIH report, the 2007 BEIR VI
report, and the 2006 UNSCEAR report.

Finally, it is possible that the QUA
approach to radiation-related risk,
although presently used in the United
States to inform compensation adjudica-
tion for radiation-related cancer, and logi-
cally addressable in terms of negotiation
among stakeholders, may not be the most
important aspect of reaching agreement
among stakeholders with different views.
It is interesting in this respect to compare
the occupational illness compensation
scheme negotiated between British
Nuclear Fuels and the relevant trade
unions in the United Kingdom, and which
now covers most major employers in the
U.K. nuclear industry, with that legislated
in the United States (the Energy Employ-
ees Occupational lliness Compensation
Program Act of 2000) to compensate radi-
ation-related cancer cases among former
employees of the U.S. Department of
Energy and its contractors.
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NCRP Annual Business Meeting

Break

Communicating Benefits and Risks of Medical

Radiation

Julie K. Timins, Session Chair

Changes in Medical Communication: Historical Perspective

Julie K. Timins
Diagnostic Radiology

Developing the Knowledge Base

Upon the discovery of x rays in 1895,
there was an immediate effort to deter-
mine the potential benefits of this mysteri-
ous modality. Medical applications, such
as the diagnosis of fractures, were rapidly
developed. Three years later x rays were in
use in military field hospitals. Within
months of Roentgen's initial report, x-ray
dermatitis was recognized, followed
shortly by descriptions of radiation dam-
age to hands and fingers of operators.
Recognition of potential carcinogenesis
came later. Marie Sklodowska-Curie,
Nobel Laureate and pioneer in the science
of radioactivity, died of aplastic anemia as
a result of her radiation exposure. Her
daughter, Irene Joliot-Curie, Nobelist and
researcher on artificially created radioac-
tivity, died of radiation-induced leukemia.

Radiation therapy with radioactive sources
such as radium began in the early 1900s.
Some of the tissue effects of radiation
became quickly apparent. Other late
effects, such as acceleration of coronary
artery disease and development of sec-
ondary cancers, were not acknowledged
until relatively recently. The need to bal-
ance benefits and risks in the utilization

of medical radiation has long been
recognized.

Radiology as a Medical Specialty

Initially, radiology was incorporated into
the practice of many nonspecialized phy-
sicians. As radiology developed into a
separate specialty, the radiologist often
practiced both diagnostic and therapeutic
radiology and functioned as a consultant
to the referring physician. Diagnostic radi-
ology and radiation oncology have since
diverged. Radiation oncologists have long
functioned as primary care physicians
during the treatment period. In diagnostic
radiology, there has been a growing move-
ment to expand the physician-patient rela-
tionship, promoting direct communication
of results to the patient.

Paternalism versus Patient Autonomy in
Medical Decision Making

The early 1900s was the era of paternal-
ism in medicine. The doctor advised the
patient what procedures and treatments
were recommended, and the patient fol-
lowed his advice. This attitude has given
way to a model of open communication
and patient decision making. Nontradi-
tional sources of information are widely
available, particularly internet sources of
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varying validity. Patients often demand
specific diagnostic examinations and
treatments.

Recent Approaches to Education on Radi-
ation Benefits and Risks

Information on the benefits and risks of
medical radiation has traditionally been
targeted to physicians and medical physi-
cists. However, recently there has been an
emphasis on educating the public. An
explosion of information is targeted
directly to the patient consumer, particu-
larly online. Examples of topics of interest

include the radiation risks of computed
tomography and the benefits and risks of
radiation therapy in treatment of cancer.
Websites of particular value to profession-
als and consumers alike include: the Food
and Drug Administration, the Centers for
Disease Control and Prevention, the
American Association of Physicists in
Medicine, the Health Physics Society, the
jointly sponsored American College of
Radiology/Radiological Society of North
America website Radiologylnfo, and the
National Cancer Institute, to name a few.

Toward a Holistic Approach in the Presentation of Benefits and Risks of

Medical Radiations
Louis K. Wagner

University of Texas Houston Medical School

Benefit and risk of medical radiological
examinations are like poles of a magnet.
Neither exists without the other. Unlike
poles of a simple bar magnet, benefits of a
procedure are often disproportionate to
the risks. The art of communication is to
relate these opposing aspects with clarity
and a fair perspective.

Effective communication requires that the
communicator consider the following:

¢ |s the audience an individual, a small
group, or a large group?

* Who is the audience; what does the
audience already know or think they
know about the topic?

¢ What is the fair perspective that should
be communicated? and

¢ If someone told me what | am about to
say would | believe it, understand it,
and feel that it was fairly presented
with respect and courtesy?

Radiological medicine is bifurcated into
two branches of professionals. The first is
the medical profession that must deliver
healthcare within the boundaries imposed
by a patient’s symptoms, the physician’s
experiences and skills, available

technologies, time constraints, and costs.
The other branch is scientists who study
risk and debate the strengths and weak-
nesses of epidemiological and laboratory
data as well as our understanding of the
long- and short-term effects associated
with exposure to radiations. A natural bias
exists in communications from these two
branches. Literature has shown that phy-
sicians tend toward a perspective empha-
sizing benefits of a radiological study
while underestimating risks imposed by
the procedure. A physician’s training in
radiation risk is often confined to little or
no didactic instruction about a topic that
evolved from many man-centuries of
research. Basic scientists who study risk
are not trained in the medical benefits of
procedures and do not see patients. Each
group naturally perceives benefits-versus-
risks in a manner biased by their back-
ground. This bias will be an integral part of
communication unless a self-imposed
effort is made by each party to reduce it.

An example of a built-in bias is the acro-
nym: ALARA—meaning that radiation
exposures be maintained as low as rea-
sonably achievable. The acronym is apt
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for radiation protection of workers where
exposures to radiation are incidental, not
intentional. But in medical practice, radia-
tion exposure to a patient is intentional
with the primary goal of providing benefit.
ALARA focuses on risk. Medical care
requires that the benefit/risk of a proce-
dure, as a quotient, be as high as reason-
ably achievable. In the milieu of medical
management, benefits of radiation applied
to patients must be given fair emphasis
relative to all risks imposed by those

applications (including risks such as uses
of contrast agents). Medicine should sep-
arate itself from radiation protection man-
tras and build its own benefit/risk
perspective of communication.

This presentation will address methods
aimed at advancing communications of
benefit/risk in a holistic manner that hope-
fully will bring clarity and a fair under-
standing to our audience of patients.

Communicating the Benefits and Risks of Radiation Therapy: Maintaining

Context, Perspective and Reassurance

Lawrence B. Marks
University of North Carolina at Chapel Hill

Radiation therapy is commonly used to
treat a variety of malignant and benign
conditions. For many conditions, radia-
tion therapy provides improvements in
local control, survival, and relief of trou-
bling symptoms. Nevertheless, radiation is
a recognized carcinogen and damaging
agent. The field of radiation oncology has
a many-decade tradition of acknowledg-
ing and studying the normal tissue reac-
tions to radiation. Our focus in this area
has led often to inappropriately-elevated
perceived risks.

The vast majority of patients receiving
radiation therapy have a favorable thera-
peutic ratio: that is, the benefits of the
radiation exceed the risks. For example,
radiation therapy for breast cancer
improves the absolute 10 to15 y overall
survival by approximately 6 to 9 %. This
reflects an approximate 7 to 10 %
increase in breast-cancer-specific overall
survival, plus an approximate 1 % excess
in cardiac morbidity/mortality. Neverthe-
less, some women choose not to receive
radiation due to the potential cardiac risks.

It is critical to communicate risks to
patients in the context of the potential
medical benefits. In most of the situations,
the alternative treatments (e.g., extensive

surgery in lieu of limited surgery plus radi-
ation) have far greater risks. The absolute
magnitude of the risk should be clearly
defined such that the patient and their
family can put these risks in perspective.
Further, the potential toxicities of radiation
do not manifest until many years, or even
decades, following radiation exposure.
Thus, for many patients with serious dis-
eases, the risks at such lengthy time hori-
zons are not particularly relevant.

Patients appreciate if their concerns are
acknowledged, rather than dismissed. It is
important for the patients to be reassured
that the medical team is aware of the risks
of radiation, and are taking appropriate
steps to minimize these risks (albeit not
guarantee their prevention). An effort
should be made to educate the patients to
understand that the radiation oncology
team includes nurses, dosimetrists, thera-
pists, physicists and engineers who
ensure that the equipment is functioning
properly and that the dose is being deliv-
ered as intended.

The patients go through fairly elaborate
procedures (immobilization, three dimen-
sional imaging, simulation) to help

the radiation oncology team minimize the
risks to normal tissues. Explaining the
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goals and details of these procedures
(verbally, in writing, and occasionally via
video) will help ease patient’s fears and
increase their confidence in their health-
care team, and their compliance with
these procedures. For example, patients
are often immobilized in face-masks dur-
ing radiation (sort of custom made
“hockey-goalie-like masks) to help keep
the patient still during therapy. This allows
to be made the margin around the tumor
smaller, thus reducing the risks. However,
these masks are uncomfortable, confining
and claustrophobic. Explaining the utility
of the masks tends to improve compliance
with, and acceptance of, the masks.

It is equally important for the nonradiation
oncology members of the health-care
team to be educated about radiation risks.
Many physicians in nonradiation special-
ties are unclear about the true benefits/
risks of modern radiation therapy. As with
communication with patients and families,
communication with other members of the
health-care team should clearly place all
risks in context and perspective. Col-
leagues also derive comfort from our
acknowledging the risks of radiation, and
are reassured by knowing that we are
doing what we can to minimize these
risks.

Just the Facts: Mammography Saves Lives with Little if Any Radiation Risk

to the Mature Breast
Daniel B. Kopans
Harvard Medical School

Mammography screening is one of the
major medical advances of the past sev-
eral decades. Prior to 1990, the death rate
from breast cancer had been unchanged
in 50 y. Mammography screening began
on a national scale in the middle of the
1980s and, as would be expected, the
death rate from breast cancer began to
drop in 1990. Since 1990, the death rate
from breast cancer has decreased by

30 %. Studies in the Netherlands and
Sweden, using direct measurements in the
general population, show that most of the
decrease is due to mammography screen-
ing beginning at the age of 40 y, with a
small component due to improved thera-
pies (therapy is more effective when can-
cers are small and earlier stage). A major
concern, raised in the 1970s, was that the
radiation from mammography might
cause more cancers than would be cured.

Not only did this prove to be a huge over-
estimate, but it has become clear that it is
radiation delivered in very young women
(teenagers and women in their early twen-
ties), before terminal differentiation has
taken place, that is the time of risk. Once
the breast has differentiated the risk from
radiation is markedly reduced. By the time
women reach their late thirties and early
forties, there is no measurable risk from
mammographic doses, and even the
extrapolated risk is far below even the
smallest benefit from screening. Hundreds
of millions of mammograms have been
obtained since the 1980s. If mammogra-
phy were causing cancers, the incidence
of breast cancer would be increasing. In
fact, it is decreasing. Women need to

be provided with this information to be
reassured that mammograms save lives
and that the radiation risk is minimal if any.
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Legal Aspects of Patient Communication

Leonard Berlin
Rush North Shore Medical Center

A quarter of a century ago radiation physi-
cist Lauriston Taylor characterized the
public’s perceptions regarding exposure
to ionizing radiation and its potential haz-
ards as a “cloud of ignorance or misun-
derstanding,” and observed that there is a
common feeling among the uninformed
public and news media that radiation is so
mysterious that “even the scientists don’t
know what’s happening.”

Are the public and news media any better
informed today? Do they still wonder
whether the scientists of today “really
know” what is truly “happening” with
regard to the nature of radiation exposure
and its potential hazards? The answers to
these questions are not clear-cut when
one considers the conflicting headlines
with which the public is confronted on a
regular basis:

“Longstanding controversy exists about
the level of carcinogenic risks attribut-
able to low-level ionizing radiation.”

“The benefit of catching a serious brain
injury may be outweighed by the dan-
gers of exposing children to radiation
from a CT scan.”

“One in 1100 children who receive CT
scans may eventually die from a cancer
caused by excess radiation.”

“One 45-year-old woman with a history
of kidney stones who had 70 CT scans
over 22 years raised her lifetime risk of
cancer by 10%.”

“Even the lowest amount of exposure to
radiation has some risk.”

“Consensus has not been reached over
the risk of low-level radiation exposure.”

“Patients with a median age of 70, who
were inadvertently exposed to eight
times the expected level of radiation due

to a faulty CT scanner, carry a 1-in-600
risk of developing a brain tumor.”

“A 22 year-old boy who underwent 151
CT images of the brain instead of the
prescribed 25 images has a lifetime
increased risk of fatal cancer of 39%.”

Concerns about possible harmful effects
of exposure to radiation arising from diag-
nostic radiologic procedures have existed
in both the scientific and lay communities
for many decades. There is, however, no
question that the degree of concern over
the past few years has been escalated to
the “anxiety” if not the “fear” level. Poten-
tial exposure to radiation is not a new
issue, but it is certainly a “hot” issue.

Americans were exposed to more than six
times as much ionizing radiation from
diagnostic medical procedures in 2006
than they were in the early 1980s.

To what extent this increased exposure
increases the risk of genetic mutations
and/or development of cancer is not
known with any degree of certainty. The
available data are subject to varying inter-
pretations, often debatable and
controversial.

What should be communicated to the
public? One of the fundamental precepts
of the physician is to “do no harm.” Yes,
physicians are healers, but they are also
educators and teachers. Thus, the medi-
cal and scientific community must encour-
age rather than discourage pubic attention
and discussion regarding radiologic imag-
ing and associated radiation exposure. In
the 1952 Dwight Eisenhower-Adlai Ste-
venson presidential campaign, candidate
Stevenson proclaimed that “We have to
talk sense to the American people.” He
lost the election, but his words ring as
true today as they did then: we must talk
sense to the American people regarding
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radiation exposure and its potential haz-
ards. The English author (and physician)
W. Somerset Maugham wrote, “There’s
only one thing about which | am certain,
and that is that there is very little about
which one can be certain.” Maugham’s
observation is clearly applicable to radia-
tion exposure. We must talk to the public
sensibly about the uncertainty regarding
the hazards of radiation exposure.

Communication with the public should
include the medical/legal ramifications

Questions and Answers

Break

arising from exposure to radiation and the
hazards related to such exposure. There
has never been a successful medical mal-
practice lawsuit that alleged development
of cancer or genetic defects resulting from
diagnostic x-ray examinations. However,
there have been and continue to be spo-
radic lawsuits filed alleging soft tissue
injury resulting from overexposure to diag-
nostic radiologic equipment, and cancer
caused by overexposure to radiation
oncology equipment.

Communication on Children’s Imaging and on

Computed Tomography

Fred A. Mettler, Jr., Session Chair

Introduction: Computed Tomography Radiation and Population Dose

Fred A. Mettler, Jr.
University of New Mexico

Image Gently® Campaign: The Use of Social Marketing to Promote

Radiation Protection for Children
Marilyn J. Goske

Cincinnati Children’s Hospital Medical Center

Social marketing is a relatively new sci-
ence that uses public media and commer-
cial marketing techniques to promote
“behavior changes that will improve the
health of the population.” The underlying
premise of a social marketing campaign is
that marketing principles are used to
“influence a target audience to voluntarily
...modify a behavior for the benefit of indi-
viduals, groups or society as a whole”
(Kotler et al., Defining Social Marketing;
2002) Other names for these campaigns
include public education or awareness
campaigns or media interventions. Similar

to advertising, a variety of media are used
to reach the target population which may
be the general public, or a specific group
such as the medical profession. These
campaigns may use the internet (through
website, email, podcasts, blogs, web jour-
nals, list servers, and Twitter), the more
traditional print media (scientific publica-
tions, trade press, lay press) or posters,
television and radio.

The Image Gently® campaign is an educa-
tion, awareness and advocacy campaign
in radiology that promotes radiation pro-
tection for children worldwide. Through
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the creation of the Alliance for Radiation
Safety in Pediatric Imaging, the consor-
tium promotes the need for radiation dose
reduction as appropriate to optimize med-
ical imaging. It seeks to create simple,
straightforward messages and easily
accessible educational materials to
achieve this end. Through the Alliance (a
partnership of over 50 medical organiza-
tions and societies, representing over
600,000 health-care professionals) the
educational materials can be distributed
throughout the world to effect change at
the local level. In this presentation, the rel-
atively new science of social marketing is
reviewed and the theoretical basis for an
effective communication campaign in
radiology is discussed.

The positive message created by radiolo-
gists, medical physicists, and radiologic
technologists working together empha-
sizes the medical benefits of computed
tomography (CT) when the exam is “justi-
fied” and no alternative imaging is appro-
priate. By working with manufacturers of

medical imaging equipment, government
agencies, nonprofits agencies, and other
organizations, the campaign may serve to
“short circuit” the time it takes for accu-
rate medical information to reach the local
user who is directly caring for the pediatric
patient. There has been particular empha-
sis on improving medical literacy for par-
ents through the creation of the Image
Gently® medical imaging record card, CT
scan brochure for parents (translated into
nine languages) and an interventional radi-
ology brochure. Examples of these com-
munication strategies will be
demonstrated. Measures of impact of the
campaign will be reviewed. The methodol-
ogy of social marketing has demonstrated
that simple, straightforward safety mes-
sages on radiation protection targeted to
medical professionals throughout the radi-
ology community worldwide, utilizing mul-
tiple media, can affect awareness,
potentially leading to change in practice
that improves safety for our patients.

Image Gently® International: Communication Conundrums

Kimberly E. Applegate
Emory University School of Medicine

The internet has made global communica-
tion both feasible and a critical part of our
work. The Image Gently® Campaign is an
international volunteer effort to reduce the
radiation exposure of children undergoing
medical imaging. There are over 50 medi-
cal, radiology and physics organizations
that form the Alliance for Radiation Safety
in Pediatric Imaging. The alliance was
founded by the Society for Pediatric Radi-
ology, the American College of Radiology,
the American Society of Radiologic Tech-
nologists, and the American Association
of Physicists in Medicine in January 2008
to reduce radiation dose used in pediatric
computed tomography (CT) exams. Since
its inception, it has created educational
modules on CT and interventional

radiology, parent education, and slide lec-
tures for technologists, physicists, and
medical student audiences.

There are 11 international organization
members with two more pending
approval. The international volunteers
have translated the simple educational
materials into nine languages with several
more to be completed. Pediatric radiolo-
gist leaders from around the world will dis-
cuss radiation protection best practices
and training needs at the Society for Pedi-
atric Radiology 2010 spring meeting.
Image Gently® is collaborating with the
World Health Organization at international
child health and the environment confer-
ences as well as on the Global Initiative to
Reduce Radiation Exposure, and will
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participate in the International Radiation
Protection Association meeting in Helsinki
in June. The opportunity to share best
practices, concerns, and educational
materials globally has led to new insights
in radiation protection and global harmo-
nization of risk communication messages.

In pursuing these initiatives, the success
of the educational campaign depends on
the individuals in each region of the world
to not only translate the materials but to
tailor the messages to best fit the needs of
each nation (developed, less developed),
the cultural values of the medical and
patient communities, the perceived risk
from radiation in each region (Europe ver-
sus United States), and the formatting of
these materials for the public. For exam-
ple, developing nations have less access
to CT scanning so their educational needs
would focus more on plain radiography

and fluoroscopy imaging optimization.
The formatting of educational brochures
or materials for each region should reflect
the appropriate ethnicity, attire and inter-
action of medical personnel and their fam-
ilies to relate to the local cultural norms.
For example, the photos of families and
children undergoing CT imaging in the
Image Gently® brochure needed to be
adapted for the cultural norms of appro-
priate attire in the Arabic language transla-
tion. In another example, justification for
CT use varies by geographic region and
may be linked to public perception of radi-
ation risk and CT scan use—in Europe
there is a higher level of concern about
ionizing radiation exposure compared to
North America or Japan. Thus, public
awareness and cultural values have led to
less use of CT and ionizing radiation in
Europe.

Communicating About Computed Tomography: Challenges and

Uncertainties

Rebecca Smith-Bindman

University of California, San Francisco
National Cancer Institute

The use of computed tomography (CT) for
diagnostic evaluation has increased dra-
matically over the past two decades and
is associated with substantially higher
radiation exposure than conventional radi-
ography. Further, the radiation doses from
commonly performed diagnostic CT
examinations may be substantially higher
and more variable than generally quoted.
The variation occurs between patients,
facilities and type of study. Thus, depend-
ing on where an individual patient receives
imaging and the specific technical param-
eters used, the effective dose received
could substantially exceed the median
reported doses. Further, estimates of the
associated risk from these studies, often
and most easily translated into the num-
ber of CT scans that will lead to the devel-
opment of a single cancer, will also vary

widely depending on the specific type of
CT examination and the patient’s age and
sex, and the technical parameters used to
complete the study. Thus a single quoted
statistic to summarize the risk of CT
across all patient groups is simply too
crude to provide meaningful information.
This presentation will discuss results from
several recent studies that have been
completed which have quantified the radi-
ation from a large number of CT examina-
tions. Strategies that need to be
undertaken to minimize the exposure and
to reduce the variation in exposure across
patients and facilities through greater
standardization and oversight will be dis-
cussed. The need to develop metrics that
need to be conveyed to patients and phy-
sicians alike to help them make informed
choices about imaging will also be
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presented. Further, the need for outcome
studies to help quantify the benefits of
imaging in defined clinical situations will
be discussed. This information is crucial to

inform the development of evidence-
based guidelines for the appropriate use
of imaging.

Radiation Safety in the Era of Helical Computed Tomography: Methods to
Decrease Patient Exposure in the Community Hospital Setting

Steven Birnbaum
Associated Radiologists

Patient exposure to radiation from diag-
nostic imaging has increased dramatically
in the last 15 y, mainly due to helical com-
puted tomography (CT) scanning and cer-
tain nuclear medicine procedures. Certain
patient populations with repeated radia-
tion exposure can be identified prospec-
tively by CT technologists and
radiologists. Retrospectively utilizing data
mining techniques, additional patients
may be found using well defined, although
arbitrary radiation exposure thresholds,
and their records may then be flagged in
a radiology information system so that
further CT imaging is performed only

Questions and Answers

Lunch

following radiologist consultation and with
strong clinical indication. These programs
have been in place for 2 y in two small
community hospitals in New Hampshire
and have been shown to decrease repeat
studies in these patient populations by at
least 30 % in the initial stages of this pro-
gram. Further strategies for decreasing
patient exposure are outlined which
include clinician and patient education,
technical modifications to existing equip-
ment, post-processing software, and
regional and state efforts to effect change
in the medical community.

Communication of Radiation Benefits and Risks in

Decision Making
Jill A. Lipoti, Session Chair

Beyond Dose Assessment: Using Risk with Full Disclosure of Uncertainty in

Public and Scientific Communication

F. Owen Hoffman
David C. Kocher
Senes Oak Ridge, Inc.

Evaluations of radiation exposures of
workers and the public traditionally have
been based on assessments of radiation
dose, especially annual dose, without
explicitly estimating risk, especially life-
time risk. In doing so, opportunities to

communicate the significance of dose
estimates are limited to comparisons with
dose criteria in regulations, doses due to
natural background or medical x rays, and
doses above which a statistically signifi-
cant increase of disease has been
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observed in epidemiologic studies. How-
ever, risk estimates must be made when
questions arise concerning the chance
that specific diseases might be induced
by past or future exposure. Risk estimates
depend on the total absorbed dose
received by all organs over a lifetime,
rather than the highest dose in any year.
Risk estimates will vary depending on
gender, age, exposure type (acute versus
chronic), radiation type, including low-
versus high-energy photons and electrons
and low- versus high-LET radiations. It is
not uncommon to find that two individuals
with nearly the same effective dose have
substantially different risks as a result of
marked differences in the numerous fac-
tors known to determine risk that have lit-
tle or no influence on estimates of
effective dose. For example, although
population-averaged effective doses are
nearly equal from medical and natural
sources of radiation, risk assessments
indicate that the risk to the average mem-
ber of the public from exposure to medical
diagnostic x rays and computed tomogra-
phy scans is now nearly twice the risk
from exposure to natural background.
Risk assessments have identified that
indoor radon is a significant contributor
to the baseline risk of lung cancer,

particularly among people who have never
smoked. Risk assessments have shown
the importance of childhood exposures to
1311 in atmospheric fallout; those diag-
nosed with thyroid cancer later in life
would frequently meet criteria established
for federal compensation of cancer claims
filed by military veterans and energy work-
ers. Risk estimation enables comparisons
of impacts of exposures to radiation and
chemical carcinogens. Comparisons
based on risk reveal major differences in
the degree of health protection associated
with exposure and dose-based regula-
tions for radiation versus risk-based regu-
lations for radiation and chemicals.
However, radiation risk estimation with full
evaluation of uncertainty has experienced
limited application despite the many
advantages risk assessment has over
dose-based assessments. Why is this so?
Certainly there is concern among radiation
protection professionals that quantitative
risk estimates with uncertainty produce
the kind of information that attracts atten-
tion from the news media and is used by
nuclear critics to alarm the lay public. The
future challenge for risk assessors and
risk communicators will be to overcome
these concerns.

Using the International Radiation Protection Association Guiding Principles:
Putting Theory into Practice for Sustainable Implementation

C. Rick Jones

The International Radiation Protection
Association (IRPA) published their Guiding
Principles for Radiation Protection Profes-
sionals on Stakeholder Engagement in
February 2009. The publication of this
document is the culmination of 4 y of work
by the Spanish Society for Radiological
Protection, the French Society of Radio-
protection, the U.K. Society of Radiologi-
cal Protection, and the IRPA organization,
with full participation by the ltalian Society
and the Nuclear Energy Agency’s Commit-
tee on Radiation Protection and Public

Health. The Guiding Principles provide
field-tested and sound counsel to the
radiation protection profession to aid it in
the successfully engagement with stake-
holders in decision-making processes that
result in mutually agreeable and sustain-
able decisions. Stakeholders in the radia-
tion protection decision-making process
are now being recognized as a spectrum
of individuals and organizations specific to
the situation. It is also important to note
that stakeholder engagement is not
needed or advised in all decision-making
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situations but has been shown to be a tool
of first choice in dealing with such topics
as intervention and chronic exposure situ-
ations, as well as situations that have
reached an impasse using traditional
approaches to decision making. To
enhance the contribution of the radiation
protection profession, it is important for

radiation protection professionals and
their national professional societies to
embrace and implement the IRPA Guiding
Principles in a sustainable way by making
them a cornerstone of their operations
and an integral part of day-to-day
activities.

Community Environmental Monitoring Program: A Case Study of Public
Education and Involvement in Radiological Monitoring

William T. Hartwell
David S. Shafer
Desert Research Institute

The Community Environmental Monitor-
ing Program (CEMP) was created in 1981
to increase the openness and transpar-
ency of radiological monitoring conducted
in communities around the Nevada Test
Site (NTS), the principal location where the
United States tested nuclear devices
between 1951 and 1992. Since its incep-
tion, CEMP has provided local citizens
with a hands-on role in the operation of a
radiological monitoring network located in
towns and ranches across an approxi-
mately 160,000 km? area of Nevada, Utah
and California in the southwestern United
States. Citizens who live in the towns
where stations are located are directly
involved in day-to-day operation and data
collection, as well as in dissemination of
information on radiological surveillance in
their communities. Modeled in part after
the citizen-run monitoring program insti-
tuted around the Three Mile Island Nuclear
Power Plant following the 1981 accident
there, the program seeks to address pub-
lic concern about radioactivity from past
nuclear testing activities and ongoing NTS
activities involving radioactive materials
and waste. CEMP is funded through the
U.S. Department of Energy's National
Nuclear Security Administration Nevada
Site Office, and is administered by the
Desert Research Institute of the Nevada
System of Higher Education.

CEMP stations provide continuous mea-
surements of gamma radiation and mete-
orological parameters at 29 stations.
Biweekly air particulate samples are also
collected for individual gross alpha and
beta analyses, and for quarterly compos-
ite analyses of gamma-emitting radionu-
clides. For 23 stations, local citizens (two
per station) are employed to monitor sta-
tion operation and to collect particulate
air-filter samples. While involving the pub-
lic in data collection can contribute to a
general level of trust about the process
and results, responsibilities of the public
participants in CEMP include participat-
ing in training to gain a level of knowledge
about the monitoring process and results
so that they can respond to inquiries from
their communities. Transparency also is
addressed through having the majority of
the instruments at the stations available in
near real-time via a public website, despite
concerns that have occasionally arisen
over sensor and communications network
failures. While occasional failures might
have been of minor concern from a credi-
bility standpoint prior to the real-time
availability of data, the same technologies
designed to build trust can sometimes be
viewed with suspicion by stakeholders
when malfunctions occur. The website has
been an important tool in fulfilling program
goals of openness and transparency, but it
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also has contributed to changing the
makeup of the constituency the CEMP
serves. Although nuclear testing at NTS
ceased in 1992, continuing public concern
about the potential for radionuclides to be
transported off NTS has resulted in both a
technological and philosophical evolution
of the program that has led to its sustain-
ability. The direct involvement of

stakeholders in the monitoring process
provides a number of benefits, including
increased public confidence in the results,
significant cost-savings for the monitor-
ing program, and the opportunity for citi-
zens to serve their communities as
knowledgeable laypersons on issues
related to NTS and on topics such as radi-
ation and health.

Psychosocial and Health Impacts of Uranium Mining and Milling on

Navajo Lands
Susan E. Dawson
Utah State University

The uranium industry in the American
Southwest has had profoundly negative
impacts on American Indian communi-
ties. Navajo workers experienced signifi-
cant health problems, including lung
cancer and nonmalignant respiratory dis-
eases, and psychosocial problems, such
as depression and anxiety. There were
four uranium processing mills and approx-
imately 1,200 uranium mines on the
Navajo Nation’s 26,110 square miles. In
this presentation, a chronology will be pre-
sented of how uranium mining and milling
impacted the lives of Navajo workers and
their families. In addition, Navajo commu-
nication patterns will also be addressed,
including the roles of chapter houses
(local governmental units), the media, and
local uranium worker support groups. The
Navajo initially had no language in which
to conceptualize uranium and its hazards.
The majority of uranium workers were
employed before the creation of the Mine,
Safety, and Health Administration and in
general did not wear personal protective
equipment (e.g., face masks and respira-
tors). They were also not informed gener-
ally about the hazards of radiation on the
job. The miners worked in largely unventi-
lated mines with high levels of radon, and
the millworkers worked in mills that would
not meet today’s health and safe stan-
dards. The workers wore their work

clothes home where they were laundered
and many workers brought materials,
which were allowed, home from the work
site. Many workers and their families lived
close to the work sites for extended peri-
ods. These work practices have led to
fears and concerns among family mem-
bers given that uranium was brought
home from the various facilities. A con-
certed education effort of culturally sensi-
tive and empowering programs was
created about uranium issues. Local com-
munity leaders organized chapter house
meetings across the reservation to inform
workers and their families about the rela-
tionship between worker exposures and
possible health problems. Information
about these meetings was largely dissem-
inated through local radio stations and
Navajo newspapers. A reservation-wide
effort resulted in activists working with
political leaders and attorneys to write
radiation compensation legislation which
was passed in 1990 as the Radiation
Exposure Compensation Act (RECA) and
included underground uranium miners,
atomic downwinders, and nuclear test-
site workers. Later efforts resulted in the
inclusion of surface miners, truck haulers,
and millworkers in the RECA Amendments
of 2000. On the Navajo Nation, the Office
of Navajo Uranium Workers was created
to assist workers and their families to
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apply for RECA. There were also uranium
worker support groups for the miners and
the millers on the reservation, which
served to provide information, offer emo-
tional support, and advocate for compen-
sation. Present issues concerning the
Navajo and other uranium-impacted
groups include those who worked in min-
ing and milling post-1971 and are

Break

excluded from RECA and community and
environmental health impacts related to
uranium mine waste and mill tailings. Past
perceptions about uranium impacts have
contributed recently to the Navajo reject-
ing a resumption of uranium mining and
milling on Navajo lands, which thus far has
been upheld by the courts.

Stakeholder Engagement Process in the ETHOS Project in Belarus

Thierry Schneider
Nuclear Evaluation Protection Centre

The long-term contamination of the envi-
ronment associated with the Chernobyl
accident created a complex situation,
affecting all the dimensions of the daily life
of the inhabitants: health, environment,
social life, education, production, distribu-
tion of foodstuffs and commodities, etc.
The surveys undertaken in the early 1990s
highlighted that this complex situation led
to a loss of control for the inhabitants of
the contaminated territories and that clas-
sical approaches of communication were
not efficient to provide them with compre-
hensive and useful information to deal
with their situation.

In this context, 10 y after the accident, the
ETHOS Project was set up by a European
Team in Belarus as a pilot experiment in
order to explore the feasibility of involving
directly the local populations in their pro-
tection. This Project was developed in five
villages and gathered teenagers, farmers,
young mothers, teachers, and foresters
and organized them for addressing differ-
ent aspects of their lives, such as man-
agement of the radiological quality of meat
and milk and radiological protection of
children.

The process implemented in the ETHOS
Project relies on a step-by-step approach
to allow villagers to progressively regain
control of their day-to-day life:

¢ The first step was dedicated to listen-
ing and learning from the villagers
about their concerns, difficulties,
wishes, both at the level of their indi-
vidual life and as citizens living in a
contaminated territory.

¢ The second step aimed at developing
a common evaluation of the local
radiological situation, performed jointly
by the involved villagers, the local pro-
fessionals, and the ETHOS experts.

¢ The third step was the identification of
possible protection actions to be
implemented locally with the existing
resources or with a minimum of addi-
tional resources.

¢ The fourth step consisted in establish-
ing (or re-establishing) links between
villagers and the local authorities and
professionals.

As far as the links were established, it was
then possible to develop a real coopera-
tion between all involved stakeholders
with the common objective of improving
the quality of life in the village, taking into
account the constraints and difficulties
associated with the local radiological
situation.

In order to favor the dissemination of the
approach, the following steps of the
ETHOS Project were focused on the fol-
lowing characteristics:
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e empowerment of local professionals
from the health-care, education, and
agriculture systems, as well as those in
charge of radiation monitoring to allow
them to directly implement the step-
by-step approach;

¢ involvement of the different levels of
authorities (local, regional, national) as
well as national scientific institutes to
accompany this process; and

e development of a practical radiation
protection culture among the villagers

Panel Discussion
Don M. Curry
Susan E. Dawson
William T. Hartwell
F. Owen Hoffman

C. Rick Jones
Thierry Schneider

including the conditions for its trans-
mission to future generations through
the school system.

The ETHOS experience has shown that
the direct involvement of the population in
the day-to-day management of the radio-
logical situation was feasible and a neces-
sary approach to complete the
rehabilitation program implemented by the
authorities in contaminated territories.

Future Directions of the International Commission on Radiological
Protection Committee 4: Application of ICRP Recommendations—From
Stakeholder Involvement to Self-Help Protective Actions

Jacques Lochard
Nuclear Evaluation Protection Centre

For the first time in its 2007 recommenda-
tions, the International Commission on
Radiological Protection (ICRP) mentions
the need to account for the views and
concerns of stakeholders when optimizing
protection. ICRP considers actual stake-
holder involvement in the optimization
process introduces the flexibility in the
management of radiological risk that is
necessary to achieve more effective and
sustainable decisions. Stakeholder
involvement is now largely recognized as
a proven means to achieve incorporation
of values into the decision-making pro-
cess, to resolve conflicts between com-
peting interests, to build shared
understanding with both workers and the
public, and finally to improve the substan-
tive quality of decisions.

A major evolution in the new recommen-
dations is also the generalization of the

optimization principles to all types of
exposure situations including those which
were previously related to activities
defined as interventions such as, for
example, exposure to radon in dwellings,
to naturally-occurring radioactive material,
and to contaminated sites and territories.
All these exposure situations are charac-
terized by the fact that exposures of con-
cerned individuals are largely result from
their personal behavior.

Building on the experience with the man-
agement of long-term contaminated terri-
tories by the Chernobyl accident in the
Commonwealth of Independent States
and in Europe, ICRP introduced in its Pub-
lication 111 the concept of self-help pro-
tective actions, which in this particular
context aims at the characterization by
the inhabitants themselves of their own
radiological situation by monitoring the
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radiological quality of their direct environ-
ment, their external and internal exposure,
the exposure of the people for whom they
are responsible (e.g., children, elderly),
and in adapting their way of life accord-
ingly to reduce their exposure. Experience
in the contaminated territories has also
shown that the dissemination of a “practi-
cal radiation protection culture” among all
segments of the population, particularly

through the education system, is key for
the success of protection strategies in the
long term.

ICRP is currently exploring how the con-
cepts of “self help protective actions” and
“practical radiation protection culture”
may find a broader application for other
exposure situations.

Communicating Radiation Benefits and Risks: Some Lessons Learned

Paul A. Locke

Johns Hopkins Bloomberg School of Public Health

Closing Remarks
Thomas S. Tenforde

President, National Council on Radiation Protection and Measurements

Adjourn
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