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Risk Communication Checklist (Based on Risk Communication Templates -- 2013

Source: Dr. Vincent Covello, Center for Risk Communication

Rule of 3 Template, 27/9/3 Template, and Primacy/Recency Template, and AGL-4

Template
What to look for... Y/N Notes

1. Did you present information in a clear manner? For example, did you
present the information to be easily understood by the audience?

2. Were your sentences short (for example, 10-12 words on average)?

3. Did you avoid the use of undefined jargon, acronyms, or technical
language that would not be understood by your target audience?

4. Did you focus on only three messages or pieces of information at a
time?

5. Did you state your three key messages briefly (for example, in less
than 27-30 words)?

6. Did you bridge to your key messages or to supporting information?

7. Did you support your message with visual aids such as graphics?

8. Did you have overarching (core/key) messages that you repeated
several times?

9. For any list, did you provide the most important items first and last?
IDK (“I Don’'t Know) Template

What to look for... Y/N Notes

10. When presented with a question for which you did not know the
answer, did you say, “I don't know,” I can’t answer it,” or “I wish I
could answer” followed by 3-4 positive messages?

11.Did you provide a reasonable explanation for why you could not
provide an answer to a question (for example, for security reasons)?

12.Did you offer to assist the questioner in getting information related to
questions you could not answer?

13. Did you provide messages about where to find and how to access
additional credible information related to the topic of inquiry?

14.Did you provide, with a deadline for the follow up actions you would
take to address the unanswered question?

15. Did you bridge from the question you could not answer to information

you could talk about based on your knowledge and expertise?






Risk Communication Checklist (Based on Risk Communication Templates -- 2013

Source: Dr. Vincent Covello, Center for Risk Communication

CCO Template

What to look for...

Y/N

Notes

16.

When responding to high concern, perceived loss, or perceived threat,
did you express authentic compassion, caring, conviction, and
optimism?

17.

Did you engage in active listening?

18.

Did you avoid attacking anyone perceived to have higher credibility
than you with your target audience?

19.

Did you cite at least three credible third parties for support?

20.

Did you support you message with examples, stories, or analogies?

21,

Did you avoid going beyond the bounds of your knowledge or
responsibilities (for example, by speaking for others)?

22,

Did you acknowledge uncertainty and challenges?

23.

Did you avoid offering inappropriate risk comparisons?

24,

Did you avoid using inappropriate humor?

1N=3P Template

What to look for...

Y/N

Notes

25.

Did you avoid repeating false allegations or strong negative words?

26.

In responding to a negative or sharing bad news, did you provide at
least three to four positive, solution, or constructive statements?

27.

Did you avoid using unnecessary negatives (for example, no, not,
never, nothing, none)?

28.

Did you avoid saying "no comment” to a question?

29.

Did you avoid providing an unqualified or unnecessary absolute word,
statement, or promise (e.g. “never,” “always,” “all,” “every,” etc.)?

30.

Did you avoid providing assurances “that went beyond the facts?”

31.

Did you provide information that gives people a sense of control?

32.

Did your nonverbal communication contribute to your message?

33.

Did you maintain your composure?






Risk Communication Checklist (Based on Risk Communication Templates -- 2013
Source: Dr. Vincent Covello, Center for Risk Communication






Risk and Crisis Communication
Message Mapping Template

Stakeholder:
Question:

Key message 1 (Bold face):

e Supporting Information 1:

e Supporting Information 2:

e Supporting Information 3:

Key message 2 (Bold face):

e Supporting Information 1:

e Supporting Information 2:

e Supporting Information 3:

Key message 3 (Bold face):

e Supporting Information 1:

e Supporting Information 2:

e Supporting Information 3:





Sample Risk and Crisis Communication Message Map
1) Question: What are chloramines?

KM 1. Chloramines are disinfectants used to treat drinking water.
e Chloramines are most commonly formed when ammonia is added to
chlorine to treat drinking water.
e The most typical purpose of chloramines is to protect water quality as it
moves through pipes.
e Chloramines provide long lasting protection as they do not break down
quickly in water pipes.

KM 2. Chloramines of greatest regulatory interest are monochloramine,
dichloramine, and trichloramine.
e |If chloramines are used to disinfect drinking water, monochloramine is the
most common type.
e Dichloramine and trichloramine are produced when treating drinking water
but at much lower levels than monochloramine.
e Trichloramines are typically associated with disinfected water used in
swimming pools.

KM 3. The Environmental Protection Agency regulates the safe use of
chloramines.*
e EPA requires water utilities to meet strict health standards when using
chloramines to treat water.
e EPA chloramine regulations are based on the average concentrations of
chloramines found in a water system over time.
e EPA regulates chemicals formed when chloramines react with natural
organic matter** in water.

Additional Supporting Information:

*The drinking water standard for chloramines is 4 parts per million (ppm)
measured as an annual average. More information on water utility use of
chloramines is available at http://www.epa.gov/safewater/disinfection/index.html
and in the 1997-1998 Information Collection Rule, a national survey of large
drinking water utilities for the Stage 2 Disinfection Byproducts Rule (DBPR).
Information on the Stage 2 DBPR is available at
http://www.epa.gov/safewater/disinfection/stage?2/.

**Natural organic matter is a complex mixture of compounds formed as a result
of the breakdown of animal and plant material in the environment; source:
http://lwww.iwahqg.org/templates/ld_templates/layout _633184.aspx?Objectld=661
579.




http://www.epa.gov/safewater/disinfection/index.html

http://www.epa.gov/safewater/disinfection/stage2/




Stakeholder:
Question or Concern:

Message Map

Key Message 1 Key Message 2 Key Message 3
9 words on average 9 words on average 9 words on average
Support Support Support
Support Support Support

Support Support Support
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Power Point Briefings

e 3 bullets per slide





Power Point Briefings:
High Concern Issues

e 3 bullets per slide

e 10 slides (maximum)
e 20 minutes (maximum)
* 30 words per slide (maximum)
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e 1. Empathy/Caring/Listening
e 2. Three Key Messages (max. 27 words)

e 3. Key Message 1 wit
e 4. Key Message 2 wit
e 5. Key Message 3 wit
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e 6. Repeat Three Key Messages
e 7. Next Steps/Future Actions

es 8-10. Visuals






Vincent T. Covello, Ph.D.

Center for Risk Communication

29 Washington Square West, Suite 2A
New York, New York 10011

Email: vincentcovello@ix.netcom.com

77 Questions Commonly Asked by Journalists during a Crisis

(Reprinted from: Covello, V.T., Keeping Your Head In A Crisis: Responding To Communication Challenges Posed By Bio-
terrorism And Emerging Infectious Diseases. Association of State and Territorial Health Officers (ASTHO), 2003)

Journalists are likely to ask six questions in a crisis (who, what, where, when, why, how) that relate to three
broad topics: (1) what happened; (2) What caused it to happen; (3) What does it mean.

Specific questions include:

1) What is your name and title?

2) What are you job responsibilities?

3) What are your qualifications?

4) Can you tell us what happened?

5) When did it happen?

6) Where did it happen?

7) Who was harmed?

8) How many people were harmed?

9) Are those that were harmed getting help?

10) How certain are you about this information?

11) How are those who were harmed getting help?

12) Is the situation under control?

13) How certain are you that the situation is under control?
14) Is there any immediate danger?

15) What is being done in response to what happened?
16) Who is in charge?

17) What can we expect next?

18) What are you advising people to do?

19) How long will it be before the situation returns to normal?
20) What help has been requested or offered from others?
21) What responses have you received?

22) Can you be specific about the types of harm that occurred?
23) What are the names of those that were harmed?

24) Can we talk to them?

25) How much damage occurred?

26) What other damage may have occurred?

27)How certain are you about damages?

28) How much damage do you expect?

29) What are you doing now?

30) Who else is involved in the response?

31) Why did this happen?

32) What was the cause?
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33) Did you have any forewarning that this might happen?

34) Why wasn’t this prevented from happening?

35) What else can go wrong?

36) If you are not sure of the cause, what is your best guess?

37) Who caused this to happen?

38) Who is to blame?

39) Could this have been avoided?

40) Do you think those involved handled the situation well enough?

41) When did your response to this begin?

42) When were you notified that something had happened?

43) Who is conducting the investigation?

44) What are you going to do after the investigation?

45) What have you found out so far?

46) Why was more not done to prevent this from happening?

47) What is your personal opinion?

48) What are you telling your own family?

49) Are all those involved in agreement?

50) Are people over reacting?

51) Which laws are applicable?

52) Has anyone broken the law?

53) How certain are you about whether laws have been broken?

54) Has anyone made mistakes?

55) How certain are you that mistakes have not been made?

56) Have you told us everything you know?

57) What are you not telling us?

58) What effects will this have on the people involved?

59) What precautionary measures were taken?

60) Do you accept responsibility for what happened?

61) Has this ever happened before?

62) Can this happen elsewhere?

63) What is the worst case scenario?

64) What lessons were learned?

65) Were those lessons implemented? Are they being implemented now?

66) What can be done to prevent this from happening again?

67) What would you like to say to those who have been harmed and to their families?

68) Is there any continuing danger?

69) Are people out of danger? Are people safe? Will there be inconvenience to employees
or to the public?

70) How much will all this cost?

71) Are you able and willing to pay the costs?

72) Who else will pay the costs?

73) When will we find out more?

74) What steps need to be taken to avoid a similar event?

75) Have these steps already been taken? If not, why not?

76) Why should we trust you?

77) What does this all mean?











Basic Risk Communication/Message
Mapping Templates*

Use these templates to create effective
messages in high concern situations

CCO TEMPLATE

Use when asked a question with high-
emotion

Steps:

e Compassion

e  Conviction

e  Optimism

Example: (1) "I am very sorry to hear
about...; (2) Ifirmly believe that...;(3) In the
future, I believe that ....

“WHAT IF” TEMPLATE

Use when asked a low probability “"what
if, what might happen” question

Steps:

e Repeat the question (without negatives)
e Bridge to “what is”

e  State what you know factually
Example: (1) "You’ve asked me what might
happen if....; (2) I believe there is value to
talk about what is, what we know now; (3)
And what we know is...”

*Source: Dr. Vincent T. Covello , Center for
Risk Communication, Copyright 2013

BRIDGING TEMPLATES
Use when you want to return to your key
points or redirect the communication

1. “And what’s most important to know
is. "

2. “However, what is more important to
look at is...”

“However, the real issue here is...”

“And what this all means is...”

“And what’s most important to

remember is ...”

6. “With this in mind, if we look at the
bigger picture...”

7. “With this in mind, if we take a look

back...”

“If we take a broader perspective, ..."”

“If we look at the big picture...”

0. “Let me put all this in perspective by

saying...”

11. “What all this information tells me is...”

12. “Before we continue, let me take a step
back and repeat that...”

13. “Before we continue, let me emphasize
that...”

14. “This is an important point because...”

15. “What this all boils down to is...”

nhw

Bwo®

1N=3P TEMPLATE

(ONE NEGATIVE EQUALS THREE
POSITIVES) /BAD NEWS TEMPLATE
Use when breaking bad news or stating
a negative

Recommendation: Balance one bad news
or negative message with a least three
or more positive, constructive, or
solution oriented messages

AGL-4 TEMPLATE (AVERAGE GRADE
LEVEL MINUS FOUR TEMPLATE)

Use when responding to any high stress
or emotionally charged question

Recommendation: Provide information
at four or more grade levels below the
average grade level of the audience.

GUARANTEE TEMPLATE
Use when asked to guarantee an event
or outcome

Steps
e Indicate that the question is about the
future

e Indicate that the past and the present
help predict the future

. Bridge to known facts, processes or
actions

Example: (1) "You’ve asked me for a

guarantee, to promise something about the

future; (2) The best way I know to talk about

the future is to talk about what we know

from the past and the present; (3) And what

we know is...” OR

"What I can guarantee [assure; promise; tell

you]is...”

YES/NO TEMPLATE
Use when asked a yes/no question that
cannot be answered yes or no

Steps
e Indicate you have been asked a yes/no
question

e Indicate it would be difficult to answer
the question yes or no

e Indicate why it would be difficult to
answer the question yes or no

e Respond to the underlying concern

IDK (I DON'T KNOW) TEMPLATE

Use when you don’t know, can’t answer, or

aren’t best source

Steps

e Repeat the question (without negatives)

e Say "I wish I could answer that”; or "My ability
to answer is limited by ...;” or "I don’t know”
(often least preferred)

e Say why you can’t answer

e Provide a follow up with a deadline

e Bridge to what you can say

Example: (1) "You've asked me...; (2) I wish I

could answer your question...; (3) This is not my

field of expertise...; (4) I will do my best to get an
answer...; (5) I expect to be able to tell you more
by ..., (6) What I can tell you is...”

FALSE ALLEGATION TEMPLATE

Use when responding to a hostile question,

false allegation, or criticism

Steps

e Repeat/paraphrase the question without
repeating the negative; repeat instead the
opposite; the underlying value or concern, or
use more neutral language

. Indicate the issue is important

e Indicate what you have done, are doing, or
will do to address the issue

Example: (1) "You've raised a serious question

about "x”; (2) "x” is important to me; (3) We are

doing the following to address "x.”

27/9/3 TEMPLATE

Use when responding to any high
stress or emotionally charged
question

Recommendation: Be brief and
concise in your first response: no
more than 27 words, 9 seconds,
and 3 messages

PRIMACY/RECENCY TEMPLATE

Use when responding to any high
stress or emotionally charged
question

Recommendation: Provide the most
important items or points first and
last

RULE OF 3 TEMPLATE

Use when responding to any high
stress or emotionally charged
question

Recommendation: Provide no more
than three messages, ideas, or
points at a time

Example: My three main points are:
(1) ...; (2)....; and (3)....






Advanced Risk
Communication/Message Mapping
Templates*

Use these advanced templates to create
effective messages in high concern, high
stress situations

TBC TEMPLATE

when responding to questions or
concerns indicating high perceived risks
or outrage.

e  (T)rust Message (For example,
messages communicating listening,
caring, honesty, transparency, or
competence)

e (B)enefit Message (For example,
messages communicating benefits to the
individual, organization, or society)

e (C)ontrol Message (For example,
messages that give people things to do
or that increase their sense of hope or
self- efficacy.

*Source: Dr. Vincent T. Covello , Center for
Risk Communication, Copyright 2009

KDG TEMPLATE

Use to give upset people a greater sense of
control.

e (K)now Message: Share what is most
important for people to know.

e (D)o Message: Share what is most important
for people to do

® (G)o Message: Share where people should
go for credible information

KDD TEMPLATE

Use to give upset people a greater sense of
control

e (K)now Message: Share what is most
important for people to know.

e (D)o Message: Share what you are doing to
address the concern

e (D)o Message: Share what people can do to
address the concern

CARING/SHARING TEMPLATE

Use when responding to a question
or statement containing incorrect
information.

e Caring Message: State what you
and the person holding incorrect
information have in common.

e Sharing (1) Message: Invite the
person holding incorrect information
to share their information with you

e Sharing (2) Message: Re-share
your information

Example: (1)”T assume you asked this
question because you care about ....,
which I also care about; (2) I would
greatly appreciate your sharing with me
all the information you have so I can
review it; (3) In the meantime, the
information I have indicates...”

CAP TEMPLATE
Use when responding to a high concern
question or statement

e (C)aring Message: Provide a message
indicating caring, concern, empathy, or
compassion. The message should
communicate the seriousness of the
situation.

e (A)ction Message: State actions you
have, are, or will take to address the
issue or problem. For example, the
message might indicate you are
cooperating with other organizations or
conducting an investigation.

e (P)erspective Message: Provide
information that puts the issue in
perspective or context.

AAF Template

Use when the immediate goal is build,
maintain, or restore trust in the face of large
uncertainties

e (A)knowledge Uncertainty Message:
Identify uncertainties, gaps and challenges.

e (A)ction Message: State actions you have,
are, or will take to address uncertainty. (For
example, cooperating with other
organizations or conducting an investigation.)

e (F)ollow Up Message: Provide information
on where people can obtain timely and
credible information.

AAF (Acknowledging Uncertainty): Examples
¢ "I wish we knew more.”

e “There are still many uncertainties.”

* "I had hoped we could be more certain by now.
o "It must be difficult to hear how many
uncertainties there are.”

* “There is still much that we need to know...”

e “There are many unanswered questions...”

e “There is a range of expert opinion on this
issue.”

”

TPS Template
Use when to enhance credibility

e (T)hird
e (P)arty
e (S)upport

Developing third party support and
validation for the basic risk messages of
the organization is essential.

Support should ideally come from those
high a credibility ladder. For example,
for health, safety, and environmental
messages, these might include medical
authorities, advisory boards, local
leaders, relevant academics, and fire
and police officials.

Support should ideally come from at
three to four credible third parties.







Tech Brief Principal Preparer:
Vincent T. Covello, PhD, Director, Center for Risk Communication

Risk Communication:
Principles, Tools, and Techniques

Risk communication is central to informed decision-making.

Guidelines exist to help programs and providers present risk information clearly and effectively.
People under stress typically want to know that you care before they care about what you know.
People under stress typically have difficulty hearing, understanding, and remembering information.

Background on Topic

Risk communication is the two-way exchange of information about threats, including health threats such as avian influenza,
severe acute respiratory syndrome (SARS), and HIV/AIDS. The goals of risk communication are to enhance knowledge and
understanding, build trust and credibility, encourage dialogue, and influence attitudes, decisions, and behaviors. These
goals apply to all four major types of risk communication: 1) information and education; 2) behavior change and protective
action; 3) disaster warning and emergency notification; and 4) joint problem-solving and conflict resolution.

To communicate risks effectively, programs should prepare a written communication plan in advance. Deciding ahead of
time about many of the necessary communication decisions and activities allows for a quick and effective response during
an emergency. Key elements include answering questions such as: What needs to be done? Who needs to

know? Who is the spokesperson? And who needs to act? For more information on components to include in a
communication plan, see Annex 1 at http://www.paho.org/English/AD/PAHO CommStrategy Eng.pdf

Programmatic Considerations
There are seven cardinal rules for effective risk communication:
1. Accept and involve the receiver of risk information as a legitimate partner.
People have the right to participate in decisions that affect their lives.
2. Plan and tailor risk communication strategies.
Different goals, audiences, and communication channels require different risk communication strategies.
3. Listen to your audience.
People are usually more concerned about psychological factors, such as trust, credibility, control, voluntariness, dread,
familiarity, uncertainty, ethics, responsiveness, fairness, caring, and compassion, than about the technical details of a
risk. To identify real concerns, a risk communicator must be willing to listen carefully to and understand the audience.
4. Be honest, frank, and open.
Trust and credibility are among the most valuable assets of a risk communicator.
5. Coordinate and collaborate with other credible sources.
Communications about risks are enhanced when accompanied by referrals to credible, neutral sources of information.
Few things hurt credibility more than conflicts and disagreements among information sources.
6. Plan for media influence.
The media plays a major role in transmitting risk information. It is critical to know what messages the media delivers
and how to deliver risk messages effectively through the media.
7. Speak clearly and with compassion.
Technical language and jargon are major barriers to effective risk communication. Abstract and unfeeling language
often offends people. Acknowledging emotions, such as fear, anger, and helplessness, are typically far more effective.

Lessons Learned

A fundamental concept of risk communication is that people experiencing stress typically: (1) have difficulty hearing,
understanding, and remembering information, and (2) want to know that you care before they care about what you know. A
central theorem of risk communication is that people's perceptions of the magnitude of risk are influenced by factors other
than numerical data (see Table 1 below). Dr. Peter Sandman, a risk communication expert, has pointed out that there is low
correlation between the technical seriousness of a risk (for example, how many people die from the risk) and its cultural
seriousness (for example, how many people the risk upsets and how badly it upsets them). In research studies, the
correlation hovers around 0.2, accounting for a tiny four percent of the variance. This often results in two problems: (1) risks
that are likely to harm people do not upset them so they fail to take appropriate precautions, and (2) risks that are not likely
to harm people do nonetheless still upset them so they take unnecessary precautions.

Table 1: Characteristics of Risks That Influence People’s Perception of the Risks

Risk Characteristics That Prompt People to Be
More Accepting and Less Fearsome of the Risk

Risk Characteristics That Prompt People to Be
Less Accepting and More Fearsome of the Risk

Voluntary

Coerced/Imposed

Has clear benefits

Has little or no benefit

Under an individual's control

Controlled by others

Fairly distributed

Unfairly distributed

Part of an open, transparent, and responsive risk
management process

Part of a secretive, unresponsive process






Natural

Manmade or industrial in origin

Statistical and diffused over time and space

Catastrophic

Generated by trustworthy, honest, and concerned

individuals or organizations

Generated by untrustworthy, dishonest, or
unconcerned individuals or organizations

Affect adults

Affect children

Familiar

Unfamiliar or exotic

Many of the obstacles to effective risk communication derive from the complexity, incompleteness, and uncertainty of data.
In addressing uncertainty, the following guidelines can help:
e  Acknowledge — do not hide — uncertainty.

Explain that risks are often hard to assess and estimate.
Explain how the risk estimates were obtained and by whom.
Announce problems and share risk information promptly, with appropriate reservations about uncertainty.

Tell people that what you believe either (a) is certain; (b) is nearly certain; (c) is not known; (d) may never be known; (e)

is likely; (f) is unlikely; or (g) is highly improbable; and also tell them (h) what can be done to reduce uncertainty.
o Tell people that what you believe now may turn out to be wrong later.

One of the most important tools for preparing clear and effective risk communication messages is the “message map” (see
Table 2, below). A message map contains detailed, hierarchically organized information designed to respond to anticipated
questions or concerns. It is a visual aid that provides, at a glance, the messages to be delivered. Message maps allow risk
communicators to develop messages in advance. Once developed, messages can be tested through focus groups and other
methods. As an example, Table 2 contains one of 65 message maps developed by the U.S. Department of Health and
Human Services for avian influenza and pandemic influenza (see www.pandemicflu.gov for all 65 maps).

Table 2: Pre-Event Risk Communication Message Map for Pandemic Influenza

Stakeholder: Public and Media

Question or Concern: How is pandemic influenza different from seasonal flu?

Key Message 1:

Key Message 2:

Key Message 3:

Pandemic influenzais caused by an
influenza virus that is new to people.

The timing of an influenza
pandemic is difficult to predict.

An influenza pandemic is likely to be
more severe than seasonal flu.

Supporting Fact 1-1:

Supporting Fact 2-1:

Supporting Fact 3-1:

Seasonal flu is caused by viruses that
are already among people.

Seasonal flu occurs every year,
usually during winter.

Pandemic influenza is likely to affect
more people than seasonal flu.

Supporting Fact 1-2:

Supporting Fact 2-2:

Supporting Fact 3-2:

Pandemic influenza may begin with an
existing influenza virus that has changed.

Pandemic influenza has happened
about 30 times in recorded history.

Pandemic influenza could severely
affect a broader set of the population,
including young adults.

Supporting Fact 1-3:

Supporting Fact 2-3:

Supporting Fact 3-3:

Fewer people would be immune to a new
influenza virus.

An influenza pandemic could last
longer than the typical flu season.

A severe pandemic could change daily
life for a time, including limitations on
travel and public gatherings.

References:

Couvello, V.T. and Allen, F. (1988) Seven Cardinal Rules of Risk Communication. Washington, D.C.: U.S. Environmental Protection

Agency. Policy Document OPA-87-020.

Covello, V.T. (2006) Risk Communication and Message Mapping: A New Tool for Communicating Effectively in Public Health
Emergencies and Disasters. Journal of Emergency Management, 4(3): 25-40.
Hyer, R.N. and Covello, V.T. (2007) Effective Media Communication During Public Health Emergencies: A World Health
Organization Handbook. Geneva: World Health Organization Publications
Sandman, P.M. (1989) Hazard versus outrage in the public perception of risk. In: Covello, V.T., McCallum, D.B., Pavlova, M.T., Eds.
Effective Risk Communication: The Role and Responsibility of Government and Non-government Organizations. New York: Plenum

Press, pp. 45-49.

Slovic, P. (1987) Perception of Risk. Science. 236: 280-285.

Other technical briefs can be found at: www.maqgweb.org/techbriefs/

Last Revised: 2/27/08

Produced in association with The Maximizing Access and Quality Initiative

Designed and produced by: The INFO Project at the Johns Hopkins
Bloomberg School of Public Health/Center for Communication Programs.
Published with support from the United States Agency for International
Development (USAID), Global, GH/PRH/PEC, under the terms of Grant No.

GPH-A-00-02-00003-00.






EPR-Public

Communication with the
Public in a Nuclear or
Radiological Emergency

PUBLICATION DATE: MAY 2012






TAEA SAFETY STANDARDS AND RELATED PUBLICATIONS

IAEA SAFETY STANDARDS

Under the terms of Article III of its Statute, the IAEA is authorized to establish or adopt
standards of safety for protection of health and minimization of danger to life and property, and
to provide for the application of these standards.

The publications by means of which the IAEA establishes standards are issued in the
TAEA Safety Standards Series. This series covers nuclear safety, radiation safety, transport
safety and waste safety. The publication categories in the series are Safety Fundamentals,
Safety Requirements and Safety Guides.

Information on the IAEA’s safety standards programme is available at the [TAEA Internet
site
http://www-ns.iaea.org/standards/

The site provides the texts in English of published and draft safety standards. The texts
of safety standards issued in Arabic, Chinese, French, Russian and Spanish, the IAEA Safety
Glossary and a status report for safety standards under development are also available. For
further information, please contact the IAEA at PO Box 100, 1400 Vienna, Austria.

All users of IAEA safety standards are invited to inform the TAEA of experience in their
use (e.g. as a basis for national regulations, for safety reviews and for training courses) for the
purpose of ensuring that they continue to meet users’ needs. Information may be provided via
the IAEA Internet site or by post, as above, or by email to Official. Mail@iaea.org.

RELATED PUBLICATIONS

The IAEA provides for the application of the standards and, under the terms of Articles
IIT and VIII.C of its Statute, makes available and fosters the exchange of information relating
to peaceful nuclear activities and serves as an intermediary among its Member States for this
purpose.

Reports on safety and protection in nuclear activities are issued as Safety Reports,
which provide practical examples and detailed methods that can be used in support of the
safety standards.

Other safety related TAEA publications are issued as Radiological Assessment
Reports, the International Nuclear Safety Group’s INSAG Reports, Technical Reports and
TECDOCs. The TAEA also issues reports on radiological accidents, training manuals and
practical manuals, and other special safety related publications.

Security related publications are issued in the IAEA Nuclear Security Series.

The IAEA Nuclear Energy Series consists of reports designed to encourage and assist
research on, and development and practical application of, nuclear energy for peaceful uses.
The information is presented in guides, reports on the status of technology and advances, and
best practices for peaceful uses of nuclear energy. The series complements the IAEA’s safety
standards, and provides detailed guidance, experience, good practices and examples in the
areas of nuclear power, the nuclear fuel cycle, radioactive waste management and
decommissioning.
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FOREWORD

The aim of this publication is to provide practical guidance for public information officers on
the preparation for and response to a nuclear or radiological emergency, and to fulfil in part
functions assigned to the IAEA in the Convention on Assistance in the Case of a Nuclear
Accident or Radiological Emergency (Assistance Convention), as well as meeting
requirements stated in IAEA Safety Standards Series No. SF-1, Fundamental Safety
Principles, and in IAEA Safety Standards No. GS-R-2, Preparedness and Response for a
Nuclear or Radiological Emergency.

Under Article 5(a)(ii) of the Assistance Convention, one function of the IAEA is to collect
and disseminate to States Parties and Member States information concerning methodologies,
techniques and results of research relating to response to nuclear or radiological emergencies.
IAEA Safety Standards Series No. GS-R-2 establishes the requirements for an adequate level
of preparedness for and response to a nuclear or radiological emergency in any State, and
specifies that “All practicable steps shall be taken to provide the public with useful, timely,
truthful, consistent and appropriate information throughout a nuclear or radiological
emergency” in the response phase. It also requires “responding to incorrect information and
rumours; and responding to requests for information from the public and from the news and
information media”.

This publication provides guidance in the form of action guides and information sheets that
can be easily applied by a State to build a basic capability to respond to a nuclear or
radiological emergency. This guidance should be adapted to fit the user State’s organizational
arrangements, language, terminology, concept of operation and capabilities.

This publication is published as part of the IAEA’s Emergency Preparedness and Response
series and complements the Manual for First Responders to a Radiological Emergency in the
parts related to the tasks of public information officers. It takes account of the lessons learned
from past emergencies, including the accident at TEPCQO’s Fukushima Daiichi Nuclear Power
Station in 2011, and from research, while ensuring consistency with IAEA Safety Standards
Series No. GS-R-2.

The IAEA officer responsible for this publication was L. Berthelot of the Incident and
Emergency Centre, Department of Nuclear Safety and Security.





EDITORIAL NOTE

The use of particular designations of countries or territories does not imply any judgement by the
publisher, the IAEA, as to the legal status of such countries or territories, of their authorities and
institutions or of the delimitation of their boundaries.

The mention of names of specific companies or products (whether or not indicated as registered) does
not imply any intention to infringe proprietary rights, nor should it be construed as an endorsement
or recommendation on the part of the IAEA.
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1. INTRODUCTION

1.1 BACKGROUND

Experience from nuclear and radiological (radiation)’ emergencies highlights public
communication as one of the most important challenges in emergency management.
Sometimes, an event is not considered to be an emergency to experts or responders but is
perceived very differently by the general public. Communicating effectively with the public
about radiation emergenciesis key to successful emergency management. It will help mitigate
the risks, support the implementation of protective actions, and contribute to minimizing
negative psychological impacts.

Effective public communication has been shown to encourage the smooth implementation of
appropriate protective actions by people at risk and to reassure individuals who are not
directly at risk by reducing rumours and fears. It can facilitate relief efforts and also maintain
public trust and confidence in the organizations responsible for ensuring the welfare of the
public.

Communicating with the public about radiation is challenging. It isimportant to remember, at
al times, to communicate in plain language. Trust and availability of information are the key
elements for risk communication.

In addition to local emergency services (e.g. local medical, law enforcement, and fire
brigades), Public Information Officers (PIO) have the most important role in the early
response to a radiation emergency. In order to successfully carry out that role, it is essential
for the PIO to be prepared and trained before an emergency occurs.

1.2 OBJECTIVE

The objective of this publication is to provide practical guidance to those responsible for
keeping the public and media informed and for coordinating all sources of official
information to ensure a consistent message is being provided to the public before, during and
after aradiation emergency.

To meet the objective, this publication:

= Describes how to prepare and train for emergency communications before a radiation
emergency occurs.

= Explainsthe need for effective public communications in radiation emergencies.

*= Provides communication principles and tools to assist PIOs in achieving effective
communication during aradiation emergency and to help in mitigating its effects.

! Nuclear and radiological emergencies are referred to as radiation emergencies throughout this publication.
Radiation refersto ionizing radiation, which is defined in the list of definitions.





1.3 SCOPE

The guidance in this publication is applicable to the full range of potential radiation
emergencies. It is not limited to what is commonly considered a “radiation emergency” such
as the release of radioactive materials from a nuclear power plant (e.g. Chernobyl or
Fukushima-Daiichi Nuclear Power Stations), or the loss or theft of a dangerous radioactive
source (e.g. in Goiania). The scope of this publication includes any radiation event to which
the public might respond as if it were an emergency, regardless of how that event is
technically categorized.

This publication briefly describes public communications in the decontamination and
recovery phases but these areas are covered in more depth in other IAEA documentation [1].
For information on the International Nuclear and Radiological Event Scale (INES), reference
should be made to the INES Manual [2].

It is recognized that different States have specific needs and procedures. This publication
proposes guidance based on experience and best practices from lessons learned. The PIO
using this guidance should always take into account the local and national communication
culture and practices, legal background, function and responsibility of communicators, and
role of regulators and operators when planning and communicating with the public.

This publication is consistent with the Safety Requirements No. GS-R-2 [3] and complements
basic guidance on public communications provided in the Emergency Preparedness and
Response (EPR) Series publications [4, 5, 6, 7]. Some key emergency response procedures
from these publications are included here for ease of reference.

1.4 STRUCTURE

This publication has two sections. Section 1 includes the background, objective, scope, structure of
the contents and guidance on how this publication should be used. Section 2 covers the basic
information on the Incident Command System (ICS), the public information/communication
organization, public communications roles and coordination during an emergency, budget
requirements for public communications, and public communications planning and preparation for
an emergency. The remainder of the publication is in the form of Action Guides, Information
Sheets and Appendicesthat give guidance and adviceto PIOs. A list of definitionsis also included.

1.5 USE OF GUIDANCE

This publication provides guidance through the following Action Guides, Information Sheets and
appendices:

= Public Communications Action Guides (PC-AG), which provide details on the generd actions
of the PIO operating within the ICS.

»  Public Communications Information Sheets (PC-1S), which provide useful resources in a
number of key areasto support the PIO to carry out the relevant actionsin the Action Guides.

= Appendices with templates for holding statements, press releases, warnings, and interna
communication logs.

Boxes“U” are used in lists of steps to be taken or issues to consider/address in order to mark them
as part of checklists.





It is expected that this publication will be employed mainly by PIOs.

While it is recommended to read the entire publication to gain a full understanding of the key
aspects of public communication in radiation emergencies, it is not necessary to read dl the partsin
chronologica order, rather the reader is encouraged to begin with a specific topic of interest.
Examples, illustrations, and checklists are included to make the publication clear and useful.

The materia in this publication should be integrated with the national and loca arrangements in
the State in which it will be used. This would include trandating the material into the loca
language and revising it to be condstent with local terminology, response organizations and
concepts of operation. Once the State specific materid is completed, training should be performed
and the response tested during drills and exercises.

The materia in this publication does not aim to be a rigid template but rather a framework that
needs to be integrated with the national and loca needs, taking cultural and sociologica factors
into consideration. Furthermore, the application of the action guides will depend on the specific
details of each emergency.





2. BASICS
2.1. INCIDENT COMMAND SYSTEM

Each Member State needs to develop an integrated response system with responsibilities and
authorities clearly assigned and coordinated. The response should be directed from a central
location near the scene as soon as possible [4].

There are two different types of emergency facilities or locations. those established in
advance (for example for a nuclear power plant) and those established at the time of an
emergency. In both cases the functions and operational conditions and requirements of the
facilities and locations must be carefully considered and necessary advanced preparations
made. Public communications will be akey areain both cases.

The Incident Command System (ICS) is the most widely used structure for emergency
response and is used in IAEA guidance. This structure consolidates response decision making
in an Incident Commander (IC), whereby all activities and functions report through the
structure to the IC. The size of the structure is scalable to the needs of the specific emergency
and is usually adapted to include the type of response functions according to the nature of the
emergency. Suggested structures have been developed by the IAEA in Reference [4].

ICS is built around five magjor components. command, planning, operations, logistics and
finance/administration. In small scale incidents’emergencies, one person, the IC, may manage
or perform all of the components. Large-scale incidents/emergencies usually require that each
component, or section, is set up separately. Each of the primary |CS sections may be divided
into smaller functions as needed. Typically, the organization is divided into branches
depending on the nature of the activity having functional or geographic responsibility, groups
that are responsible for a specified functional assignment, and finally teams [4]. A basic
structure of 1CS organization is provided in Figure 1.

Branchi(s

ﬁ'ﬂ IIJW_,_ - Team| .

FIG. 1. Basic structure of ICS organization.






Public communications is part of the command section. Depending on the size of the
emergency, this function may be undertaken by an individual or group. One of the key
advantages of the ICSisthat it allows different disciplines and functions to work together in a
unified structure. For public communications, this also allows for coordination between
different organizations involved in the response, such as the ministries responsible for
radiation protection, health, environment and food.

2.2. ORGANIZATION OF COMMUNICATION WITH THE PUBLIC

The Public Information Officer (PIO) or team is primarily responsible for keeping the public
and media informed and for coordinating with all sources of official information to ensure a
consistent message is being provided to the public.

In an emergency, the PIO will function under the IC who will approve information released to
the public. The maor goals of responding to a radiation emergency are to protect the public
and to protect emergency personnel during the response. Instruction 2 of Reference [6]
provides personnel protection guidelines that should be followed by PIOs as they are also
considered “first responders.”

In case of an emergency, a lead PIO should be assigned. The lead PIO may need assistants,
depending on the size and complexity of the emergency and also the phase of the emergency.
While in the preparedness phase and post-emergency phase the organisation of Public
Information Team can be more limited, in the emergency response phase the structure will be
more detailed. This depends on the scale of the emergency and on the available resources. A
basic structure of the Public Information Team is provided in Figure 2. Action Guide 1 lists
basic actions for the PIO/Team.

FIG. 2. Basic structure of Public Information Group/Team.

Regardless of the size of the emergency, the role and functions of the PIO (described below)
will remain the same. For an emergency with significant media interest, the PIO or team
should operate out of a Public Information Centre (PIC). The PIC is the location for the





coordination of all official information released to the media concerning the emergency. The
PIC will be located in a secure area in the vicinity of the emergency scene near the Incident
Command Post (ICP) with space and infrastructure to support the media briefings [6]. In-
depth planning on establishing an emergency response capability is described in
Reference [4].

2.3 ROLESIN COMMUNICATION WITH THE PUBLIC DURING AN EMERGENCY
2.3.1. Local Authorities

Communities can serve a variety of functions during an emergency including disseminating
information, mobilizing care and support and attending to basic needs of its members.
Community preparedness and awareness of emergency measures will help improve
acceptance and compliance during an emergency. Afterwards, it will also help build resilience
in the recovery phase. Local authorities should plan their response to any likely emergency,
including the need to evacuate in the event of a radiation emergency. These plans should be
coordinated with other levels of government (national authorities).

Local governments will expect and be expected to communicate about what they are doing to
respond to a radiation emergency. Residents and the media will seek out local officials for
both information and services in al phases of the emergency, but most intensively if there is
an evacuation or in the recovery phase, where long term measures may be required for the
affected community. They may aso be involved with managing the economic impacts on
local industry, tourism and property values over the long term.

In order to provide consistent information to the media and public, it will be important for
public communications at the national level to be coordinated with the appropriate local
authorities. It will be vital that local government spokespeople and elected officials are aware
of what is being said about response actions taken and risk assessments performed. Although
they are not likely to be sought out by the media as an expert on these subjects, they may be
asked for local reaction to what is happening. If they are not aware, their response to such
questions could create the perception that the response is not being well managed.
Furthermore, local authorities will have in-depth knowledge of the community and can be a
source of valuable information on siting information centres, organizing public meetings,
church and community groups that are able to share information with their memberships, and
other existing mechanisms for communicating with local residents.

2.3.2. National Authorities

In order to have an effective public information response to an emergency, public
communications must also be coordinated at the nationa level, to avoid contradictory
messages and misinformation between national organizations involved in the response. The
response structure, including the roles and responsibilities of the different organizations
involved, should be planned in advance and reflected in all organizational and national
response plans. The ICS or similar structure could be used to ensure the level of inter-
organizational coordination that will be required at the national level. Not only will this
structure help different organizations to understand their role, it will ensure that media calls
are referred to the appropriate spokesperson or organization according to the established roles
and responsibilities.





Each Member State and international organization party to the Convention on Early
Notification of a Nuclear Accident is required to notify the IAEA of any potentia
international transboundary release of radioactive materials that could be of radiological
significance for another State [7]. While strictly speaking, this means that notification is
required should the emergency situation be likely to release radiation across national
boundaries, there may be other situations where notification could be considered, particularly
those which may have international consequences, such as emergencies in maor cities or
contamination of people, commodities or conveyances that cross borders.

Each Member State and international organization must designate and make known to the
IAEA its national 24/7 warning point and competent authorities for notification purposes.
Contact details (fax numbers, telephone numbers and, if appropriate, email addresses) and all
changes should be sent to the Incident and Emergency Centre (IEC) and copied to the
permanent mission to the IAEA. All arrangements are provided in Reference [8]. For public
communications during an emergency, there is a section on the Unified System for
Information Exchange in Incidents and Emergencies (USIE) form where contact details for
media calls and links to any press releases can be provided. USIE is a single unified website
for incident and emergency reporting for Emergency Contact Points and INES National
Officers. The information will then be disseminated to all contact points so they are aware of
public information that has been released and so that media calls can be directed appropriately
as needed.

Idedlly, national authorities will have developed the following items that are important for
PIOs:

O Emergency response organization—roles and responsibilities.
Q Contacts for information.
O URLS, phone numbers and emails:
= Authorities for response (national legislation/regulations).
= Basic advice on general actions the public can take.
Monitoring, surveillance and laboratory services available to detect an uncontrolled
release of radioactivity.
Dose assessment capability.
Response planning (medical capacity, protective and response actions).
National response criteria (generic and operational) and explanations of possible
protective actions.
General background information on facilities and use of radioactive materialsin State.
List of risks based on use of radioactive materialsin the State/arealregion.

o0 oo O

2.3.3. International Organizations

The “Joint Radiation Emergency Management Plan of the International Organisations’ (Joint
Plan) [9] is the framework for coordination of the response activities of relevant international
organizations, such as the World Health Organization, the World Meteorological
Organization, and the Food and Agriculture Organization, during a radiation emergency. The
Joint Plan is a comprehensive inter-agency mechanism, which identifies the inter-agency
framework for emergency preparedness and response and provides means for coordination
and clarity with regard to the roles and capabilities of the participating international
organizations in preparing for and responding to nuclear or radiological emergencies. Under
the Joint Plan, the IAEA takes the lead role in coordinating the response to a radiation
emergency.





The international response focuses on coordination of information from the Accident State to
other States and the provision of technical or other assistance when requested. For public
communications purposes, the IAEA will undertake media relations and media monitoring
activities as well as distributing background information on the situation and on its role and
activities during the emergency. Public communications activities will be coordinated
amongst the international organizations of the Joint Plan [9]. In order to ensure that
information is accurate prior to release, the IAEA verifies al information with affected
State(s).

2.4 BUDGETARY REQUIREMENTS AND RESOURCES

The demands for public information during an emergency, and its associated costs, are often
underestimated. Resources will vary according to the existing level of public communications
undertaken by the Member State. Those without such programs already in place may need to
dedicate additional financial and human resources to develop the policies, procedures,
training, information products and website that will be required to respond to an emergency.
In addition, contracted services for media monitoring, translation, advertising, printing, and
audio-visual equipment may be required. Additional resources may also be required inclusion
of the public communications program in emergency exercises, simulations and drills.

Some new facilities may be necessary, depending on the situation in the Member State.
Existing facilities such as visitor centres, offices, an auditorium, a hotel, conference rooms, or
a school can be temporarily converted to be used as locations for public communications
activities.

2.5 PLANNING AND PREPARATION

Public communications is an integral part of the overall management of a radiation
emergency. Plans and procedures to deliver the public information response should be
developed in advance of any emergency. These plans will need to be integrated within the
overal planning and arrangements for managing emergencies. The plans should detail the
roles and responsibilities and activities to be carried out during the response. Procedures and
checklists give specific instructions to the individuals assigned to fulfill the various roles and
to undertake the specific public communications activities.

Plans and procedures of the organizations, as well as national response plan and procedures,
should be in place to coordinate public communications activities with regional and/ or local
authorities. While information may be provided to the public from these different levels, it is
vital to the credibility of the response that the information itself be consistent. Plans should
identify roles and responsibilities of the different actors in the public information response.
They should include specific mechanisms for coordination of information between al levels,
especially local, regional and international.

The national plan should also include designation of a national point of contact to the IAEA
for public communications matters. This role could be fulfilled by the National Competent
Authority for an Emergency Abroad [8] or a specific contact for media relations may be
identified as part of specific response arrangements.

Procedures should also be developed for the wide variety of public communications activities.

These may include media monitoring, media relations, public information notices, and public
hotlines for questions.
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The personal well-being and productivity of staff in an emergency is crucia for an effective
response. Ensuring that reasonable shift lengths and frequencies are planned for will help to
reduce stress and fatigue. Shifts may need to be in place over a number of days, weeks or
months. The public and media can be aggressive and unsympathetic, which can be demanding
and strenuous on PIOs. Therefore, planning appropriately by training enough staff for all
Public Information Team roles will be beneficial.

Figure 3 shows the cycle of how to effectively organize and implement the PIO roles and
activities described in the Action Guides and Information Sheets.

//; Develop a communication \\ (v Lm;mn:'::b o ™

plan in emergency uni an

¥ Make practical arrangements v jdentify effective channels
in advance h.a*d.m the emergency

¥ Create a contact list o snrt{.ml?ttlun

¥ Select a spokesperson messages

¥ Establish internal and external v DpFratt under direction of
coordination Incident Commander P,

l\:f Conduct tmininm&

Monitor the reaction by

news media
v Adjust the ¥ Obtain feedback from the
communications plan public

¥ Evaluate the effectiveness
of communication activity

v Inform all involved in
the response about
changes made

FIG. 3. Cycle for organizing and implementing P10 activities.

a “Plan” is the preparation phase for communicating in an emergency such as
development of a communication plan, procedures and practical arrangements in
advance.

a “Do” is the phase of implementation of communication activities by the PIO/Team in

an emergency such as drafting messages and operating under the 1C’s direction on
releasing messages to the public.

a “Check” is the evaluation phase to determine the effectiveness of communication
activities such as media monitoring.
Q “Act” is the phase of adjustment of communication activities based on the evaluation

results in the “Check” phase.






Depending on the situation at a nuclear facility, the PIO communicates in different ways with
the public. Figure 4 illustrates what is being communicated and the evolution of
communication under normal and emergency circumstances.

Risk
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about the nuclear
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|/
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FIG. 4. Communication cycle for nuclear facilities.

In Figure 4, the horizontal axis relates to the situation at a nuclear facility, varying from a
normal operating mode to an emergency mode and the vertical axis relates to the risk of an
emergency situation (i.e. the potential for a hazardous or otherwise detrimental situation to
arise) and an actual emergency situation.

In quadrant A, the PIO works on communication activities taking into account the risk
perception of the public. As soon as a nuclear emergency occurs, efforts are expanded on
communication activities, such as collecting current and on-going information on the situation
from the emergency response team, and operating under the IC's direction for drafting
messages for the public and deciding how to deliver the message through the most effective
communication channels. The phase of communication moves from quadrant A to B.

In quadrant C, the PIO communicates about other nuclear facilities that are not directly
affected by the emergency but that may be the focus of public interest, questions and
concerns.

Taking into consideration the causes of the emergency, mitigatory actions will be applied to
the nuclear facility. In this phase (quadrant D), the PIO works on communicating these
actions to the public, taking into account technical data and social response to the emergency.

The messages and delivery channels for communication move from risk communication to
emergency communications during the response and back to risk communication in acycle.
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3. PUBLIC COMMUNICATIONSACTION GUIDES (PC-AG)
(To be implemented as appropriate and practical)

PC-AG.1. GENERAL ACTIONSFOR PIO/ TEAM IN AN EMERGENCY

Operate under the IC and follow the personnel protection guidelines in Instruction 2 of
Reference [6].

Receive a briefing from the IC.
Establish communication line between PIO and radiological assessor/team to provide on-

going consultation and advice on dealing with the radiological hazard and appropriate
response actions to emergency.

Take all practical steps to provide the public with useful, timely, truthful, consistent and
appropriate information throughout the emergency.

Prepare, in cooperation with law enforcement team, for immense media attention
including the arrival of reporters at the scene.

Confirm with the IC that you are the official source of public information and inform the
on-scene responders, law enforcement, hospitals, local government and national
Emergency Operation Centre (EOC) to refer mediainquiriesto you.
Develop with the IC and issue a press release (see Appendix | for examples) describing:

»  Thethreat;

= Appropriate and inappropriate public response actions; and

= Actions being taken to ensure public safety, protection of products, etc.
As soon as possible, establish a PIC where media briefings from a single qualified
spokesperson or a panel with representatives of all organizations involved in the response
will be provided. Include representatives of local and national governmentsin briefings.
Assess the needs and request additional resources.

Prepare for international inquiries and rumours.
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PC-AG.2. PRACTICAL ARRANGEMENTSFOR THE PIO

Logistical arrangements for setting up the PO response team should be developed in advance,
along with all necessary procedures. Some required capacities during a radiation emergency
include:

Q

Q

U

U

(I Iy Iy Iy Iy Ny Wy
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Follow national, regional public communication plans and associated procedures- roles,
responsibilities.

Follow Plan/arrangements for coordinating public communications/media relations with
bordering countries.

Maintain roster of staff involved in public communications in emergency response (see
PC-AG.3).

Activate full public information response (even in the absence of formal activation of
national emergency response) and required technical and administrative support.

Ensure functionality of dissemination capabilities (fax distribution services, listserv) for
press rel eases, public information notices, protective actions, etc.

Monitor the media (national and international).

Ensure staff is coached for dealing with the media.

Maintain roster of mediatrained spokespersons.

Draft fact sheets and questions and answers.

Maintain maps and illustrations.

Ensure trandlation capabilities.

Use templates for delivering statements, press rel eases, speaking points etc.
Establish toll free number for public cals.

Ensure logistics and procedures are in place to establish dedicated Public Information
Centre (PIC) when necessary.





PC-AG.3. CONTACT LIST OF PIO/TEAM

The following contact lists should be created and maintained up to date at all times:

[ Wy iy

U

A list of all staff involved with work, home and mobile phone numbers and addresses.
A media contact list.
Contacts of PIOs at others responsible organisations.

Identification of reserve staff for administrative and support tasks such as computer
support, photocopying, telephone answering, faxing.

A roster of staff to ensure 24 hour coverage.

When preparing these lists consideration should be given to the following:

Q
Q

Q

Allocating responsibility for regular checking, testing and updating of all contact details.

Allocating responsibility for regular checking of availability of staff and updating of
rosters.

Ensuring acknowledgement of call-out tests takes place and is monitored.

Setting a time target within which the facility should be functioning at least at minimal
level.

Identification (in the procedures) of whose responsibility it is to authorize the call-out in
an emergency.

Identification (in the procedures) of whose responsibility it is to implement the call-out in
an emergency.

Samples of likely message content to be conveyed to each individual or a checklist of
items of information which must be conveyed (in the procedures).

Sample staff contact lists are provided in Appendix I1.
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PC-AG.4. TRAINING AND EXERCISES

In the event of aradiation emergency, a prepared and informed public is much more likely to
understand the messages being provided by the authorities. This will help in the coordination
of emergency response and, in the aftermath, the fact that good information was provided
beforehand can be a great advantage. It means that the public is less likely to lose trust in the
institutions responsible for ensuring their safety [11, 12].

A specialized communications training, drills and exercise program should be established to
ensure personnel are prepared to effectively respond in the event of a radiation emergency.
This training should be offered to all PIOs on an annual basis. Training should also be offered
to non-plant personnel and to the news media.

PIO training

The overdl objective of PIO training is to prepare and maintain qualified personnel for all
communications team positions. The training is commensurate with the individual’s emergency
response assignment.

Initial training on the radiation emergency communications plan should be conducted for new
staff on an “as-needed' basis. Training should be held annually for all staff and when
appropriate should be coordinated with the nuclear plant training department. The training
may consist of classroom sessions where topics include:

Changes to the radiation emergency communications plan or procedures.
Changes to the nuclear plant emergency plan or procedures.

Personnel changes and assignments (utility, regulator, off-site, others).

Facility and equipment changes.

Lessons learned from previous training, drills and exercises.

Lessons learned from other utilities' emergency responses.

L essons learned from other industries emergency responses, where appropriate.

ooooo0o

Annual training should also include participation in adrill or exercise.

Position-specific training may be necessary, including classroom presentations, tabletop
drills, facility drills or equipment training. Specific training may be provided for:

Spokespersons.

Telephone/hotline representatives.
Personnel who interface with the media.
News statement writers.

Facility directors and supervisors.

(I Iy Iy Ny

Emer gency exer cises

PIOs should participate in the exercise programme as promulgated by the facility emergency
response plan. This may include:
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Q
Q

Public information representation on the scenario development team.
Inclusion of public communications objectives in the plant drills or exercises.

Inclusion of messages and situations that will initiate public communications activities
and response.

Becoming Controller/Evaluators for drills or exercises.
Co-ordination with off-site responding agencies.

PIOs should participate in at least one exercise per year. The exercise objectives should
include a shift turnover so that as many Public Information Team members as possible have
the opportunity to participate. As determined, PIOs may conduct/participate in separate
radiation emergency communications team drills.
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PC-AG.5. SPOKESPERSON SELECTION AND INTERVIEW GUIDELINES

During an emergency, only authorized persons should make statements to the media. It is key
to ensure that all interview preparation is done under the direction of the IC. The
spokesperson is the official designated to speak to the media with support from public
communications/media relations specialists, who will coordinate all responses (in the event
where multiple spokespersons are required) to ensure that no conflicting or contradictory
messages occur. The public communications/media relations specialist will also provide
guidance or coaching to prepare the spokesperson for specific interviews or press briefings.

The selection of the spokesperson is based primarily on three factors. technical expertise,
level of authority and communication skills. To be credible, the spokesperson should be an
expert in the area and hold a position with alevel of authority appropriate to the matter about
which he/she will be speaking. In an emergency, the spokesperson is often a senior official
involved in managing the response. The spokesperson must also be a good communicator,
who can empathize with the public’s concerns and be able to simplify scientific and technical
information. He/she should work with the PIO to develop appropriate plain language
explanations and anal ogies to explain technical matters.

In communicating with the media, the spokesperson should be:
Straightforward.
Comfortable and confident.
Honest.

Brief.

Human and sensitive.
Personal.

Positive and consistent.
Attentive.

Energetic.

Committed and sincere.

oo

Interview instructions

WHEN A JOURNALIST CALLSask:

Will the interview be broadcast live or recorded?

Who else will be interviewed?

How long have you got for answers to questions? (e.g. 20 seconds per answer).
Where and when will the interview be broadcast/published?

What type of programme will the interview be used in?

Negotiate any special requirements well before the interview (e.g. when and where).
Y ou aways have right to say no, but remember the public have aright to know.

Y ou don’'t need to answer all questions. Give your core message.

The interview should be an opportunity to get an important message to the public.

poooooodoo

DURING AN INTERVIEW:

Be brief, clear and simple (e.g. 20 seconds per statement).

Be self-confident.

Be truthful. If you cannot answer a question, give the reason why or indicate who the
guestion should be put to.

Always include your message in an answer irrespective of particular questions.
Don’t theorize or speculate.

o0 Ooodo
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Speak only in your field, about things you know.

Answer only the questions put about the emergency, not any general statements.
Never use the phrase: "No comment." (If necessary, explain why you can’t comment.)
Keep cool and avoid any heated exchange.

UooD0

BEFORE TV INTERVIEW

Talk to the journalist and try to establish some personal contact.

Talk to the journalist about the broader aspects.

Ask thejournalist to tell you the questions — word for word.

Request no more than 3 questions in front of the camera.

Take timeto think over your answers before the interview.

Remember the core messages you intend to put out.

For TV, check the interview background. The surroundings can be a message too.

poooooo

DURING TV INTERVIEW

Take time to answer questions but stick to the point or message.

Try to keep your answers short (e.g. 20 seconds per answer).

Don't just say "yes' or "no". Explain and include your message.

Don't fold your arms.

During an emergency, the interview could be outside. If so, agree to be standing, not
sitting.

Behave naturally and try to enjoy the interview.

Try to answer clearly, just as you would to afriend or relative who wanted your opinion
or some information.

If it isarecorded interview, you can always ask for a question to be repeated.
Remember that the camera or microphone may be running before and after the interview.

o0 OO0 O0ooop

WHAT THE MEDIA WILL ASK DURING AN EMERGENCY
As applicable to the situation, be prepared to respond to questions about the following:

A. Descriptions of the emer gency

Cause of the emergency.

When it happened.

Extent of the emergency.

Extent of any releases, spills, blasts, explosions.
Levels of radiation and hazardous materials rel eased.
Description of odors or color of flames.
Attempts at rescue or escape.

Soundness of structures, systems, equipment.
Status of other units at site.

Power supply implication or effects.

Generic implications.

Preliminary or tentative INES level assigned.
What the next steps will be.

OO0

B. Response efforts
O How emergency was discovered.

Q Who sounded alarm and called for help?
O What agencies have responded to the emergency?
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What agencies are expected to respond?

Forewarnings; prior indications of emergency.

Status of plant at time of emergency (in case of NPP emergency).

Current status of plant and of the response (in case of NPP emergency).

Interview opportunities with participants, witnesses.

Interview opportunities with key responders (operators, fire, police) and company
executives.

Interview opportunities with experts.

Property/equipment damage

Description of damage — kind of building(s), plant, equipment.

Estimated value of loss.

Significance of damage (to the continued safe operation or shutdown of the plant).
Other property or buildings threatened.

Previous emergencies associated with the facility or site.

Casualties

Number killed, injured, missing.

Nature of injuries received.

Care given to injured.

Whether or not injured were contaminated.

Where injured were treated, decontaminated.

Job description of anyone who was killed, injured, or escaped.
How escape was completed, handicapped or stopped.

Relief efforts

Number evacuated from site.

Number involved in rescue and relief.
Equipment used.

Obstacles to correcting the problem.

How problem was prevented from escal ating.
Acts of heroism.

Capabilities of off-site agencies to respond.

F. Public Protection and Health Consequences

poooodoooooop
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Will the public be affected?

What protective action has been taken?

What was the basis for any decision on protective action?

Who decided what actions the public should take, and where are they based?

Will there be radiation-induced illnesses (e.g. increases in number of cancer cases)?
Definitions of exposure terms.

How time, distance, shielding provide safety.

What does shelter mean?

What does evacuation mean?

Why are livestock sheltered?

How long are these measures likely to continue?

How did decision makers learn of plant status?

What methods have been used to educate the general public before and during the
emergency?





Communicators should be also prepared to face questions about legal and financiad
implications of an emergency. Responses to such questions need to be carefully prepared, as
unguarded comments from the side of communicators could have serious legal and financial
implications.

Mediatraining

It is advisable that all persons speaking to the media during a radiation emergency are
provided with media training on a regular and consistent basis. All spokespeople and
technical experts should be well prepared for potentially challenging and stressful interactions
with the media during a radiation emergency. It is imperative that training is conducted well
in advance of any potential emergency. Media training should be provided to all technical
experts who may be called on to brief the media during an emergency.

The following elements of media training should be considered to ensure spokespeople and
technical experts are properly prepared:

O Interview preparation.

O Developing key messages.

U Traning for broadcast interviews.
U Basicsof crisis communications.
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PC-AG.6. DEVELOPING MESSAGESFOR THE PUBLIC

All messages, written and verbal, should be prepared carefully, keeping the principles of risk
communication in mind. Templates for messages are provided in Appendix |. Preparing
templates in advance will facilitate developing and distributing messages in an emergency.
Messages should be primarily factual. The public will want to receive authoritative and
reliable facts and figures.

For written messages, the content (nature of emergency, statement about the danger,
consequences, and instructions) and form (understandable, concise, and factual) are key.
Written messages should:

Q

Q

o O oo

Q

Describe the radionuclide and the type of radiation involved in the emergency. Describe
al so the possible pathways by which people could be exposed to radiation.

Give estimates of radiation doses, if possible, and explain how they might compare with
doses from other sources of radiation, such as natural background radiation or medical
practices.

Explain the possible health implications of the doses received.

Describe how people might be able to reduce radiation doses, sheltering being a prime
example.

Make clear the areas where populations might be affected and those where people are not
(or are unlikely to be) affected.

Provide consistent, concise and clear advice. During a prolonged emergency, issuing
information at aregular time will help people cope with the effects.

Provide reliable information and clear advice on protection.

In addition, verbal messages should:

poooooo

In

Be simple and understandable (avoid jargon and complex terms).

Be brief, concise and clear (3 key messages, 9 seconds, about 30 words only).
Meet people’ s needs and concerns (inform about the threat and necessary actions).
Be truthful, without speculation, providing the facts.

Promise only what can be done.

Not blame others.

Explain why some information may not be available.

preparation for a radiation emergency it is helpful to have prepared statements or

information factsheets on the following topics:

ool ooopo
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How does radiation travel (e.g. viaaplume, wind, air and water)?

How can radiation be spread (via natural processes, people, animals, vehicles)?
How far can radiation travel?

Will radiation contaminate water and food supplies?

How long will the contamination last?

How are radiation levels determined?

How isradiation levels monitored?

What are the symptoms of radiation exposure?

How do individuals know if they have been contaminated or not?

What can individuals do to protect themselves?

What are the short- and long-term effects of contamination?

How will the sick and injured be treated, and can the hospitals cope?

What is the possibility of becoming cross-contaminated (from other people)?





O How can | get further information related to the emergency? (Including help lines etc.)

In the event of an emergency, this background information can be released as appropriate via
the media and by website, telephone hotline, physical distribution etc.
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PC-AG.7. PUBLIC COMMUNICATIONSIN DIFFERENT
TYPES OF EMERGENCIES

Unplanned releases as a result of an accident

Messages to the public should be primarily factual. The public will want to receive
authoritative and reliable facts and figures. Below are steps to be taken into consideration in
the event of an accidental release.

Q
Q

Q

U

o 0O 00 0o U

U

Describe the radionuclide and the type of radiation involved in the emergency.

Describe the possible pathways by which people could be exposed to radiation, and how
they can protect themselves.

If possible, give estimates of radiation doses to people and how they might compare
with doses from other sources of radiation, such as natural background radiation or
medical practices.

Explain the possible health implications of the doses received, and symptoms to be
aware of .

Where appropriate, describe how people might be able to reduce radiation doses,
sheltering being a prime example.

Make clear the areas where populations might be affected and those where people are
not (or are unlikely to be) affected. (Address as appropriate the possibility of weather
conditions changing and dispersing contamination in a different direction.)

Clearly explain any restrictions on food, milk or water consumption.

Clearly explain any travel or transport restrictions or advice.

Provide consistent, concise and clear advice. During a prolonged emergency, issuing
information at aregular time will help people cope with the effects.

Choose spokespersons carefully to deliver information and messages.

Clearly communicate the rationale for any public health recommendations, including
showering, sheltering, evacuation and stable iodine tablets (if appropriate).

Be clear about any uncertainties related to the precise nature of the release so that the
need for precautionary measures can be more easily understood by the public.

Clearly explain messages containing precautions for children specifically. During an
emergency, people naturally have concerns for family members who are involved or
they think are affected.

Clearly explain the risks from radiation exposure, including acute and long term risks,
in straightforward language.

Clearly explain the need, when appropriate, for people to attend special monitoring
centres set up in response to an emergency so that a comprehensive monitoring
programme can be carried out effectively.

Lost or orphan radioactive sour ces

There is the possibility of individual exposures and/or contamination due to lost or orphan
radioactive sources. Below are steps to be taken to communicate clearly and promptly in case
of such an event.

O Describe the radionuclide and the type of radiation involved in the emergency.
O Describe aso the possible pathways by which people could be exposed to radiation.
O Make clear the areas where populations might be affected and those where people are not
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Clearly explain the need, when appropriate, for people to attend special monitoring
centres set up in response to an emergency so that a comprehensive monitoring
programme can be carried out effectively.

If possible, give estimates of radiation doses to people and how they might compare with
doses from other sources of radiation, such as natural background radiation or medical
practices.

Explain the possible health implications of the doses received.

Where appropriate describe how people might be able to reduce radiation doses through
concepts of time, distance and shielding.

Clearly explain in plain language the risks from radiation exposure, including acute and
long term risks.

Anticipate heightened levels of anxiety and handle them sensitively when a monitoring
programme is set up. Some people who think they, or their family, are affected when they
are not, are likely to seek monitoring. Conversely there will be people who refuse to
attend monitoring centres for avariety of reasons, including afear of getting contaminated
by others.

Releases asa result of deliberate acts by individuals or groups

The outcomes of the deliberate release of radioactive materials by individuals or groups are
not necessarily different from the unplanned or unintentional releases described above, but the
special characteristics of such emergencies need to be carefully considered in public
communications.

In the event of such an emergency, communications protocols should be agreed with
appropriate authorities as security issues are of concern. Below are steps to be taken to
communicate clearly and promptly in case of such an event.

Q
Q

ooo

Describe the radionuclide and the type of radiation involved in the emergency.

Describe the possible pathways by which people could be exposed to radiation, and how
they can protect themselves.

Make clear the areas where populations might be affected and those where people are not
(or are unlikely to be) affected. (Address as appropriate the possibility of weather
conditions changing and dispersing contamination in a different direction.)

Clearly explain any restrictions on food, milk or water consumption.

Clearly explain any travel or transport restrictions or advice.

Clearly explain the need, when appropriate, for people to attend special monitoring
centres set up in response to an emergency so that a comprehensive monitoring
programme can be carried out effectively.

If possible, give estimates of radiation doses to people and how they might compare with
doses from other sources of radiation, such as natural background radiation or medical
practices.

Explain the possible health implications of the doses received, and symptoms to be aware
of.

Clearly explain in plain language the risks from radiation exposure, including acute and
long term risks.

Anticipate heightened levels of anxiety and handle them sensitively when a monitoring
programme is set up. Some people who think they, or their family, are affected when they
are not, are likely to seek monitoring. Conversely there will be people who refuse to
attend monitoring centres for a variety of reasons, including afear of getting contaminated
by others.
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There will always be special considerations for this type of emergency, which may restrict the
amount of information that can be made public. Spokespersons need to be carefully briefed on
what can be said and what cannot. Agreements will be required on communications that are
necessary for public health reasons without compromising any investigation.

In the circumstance of a terrorist attack, people will seek information, want to contact and
protect their families and make sure they have access to basic provisions. Communications
for those most affected by an emergency will need to address these issues.

People will want information on the current status of any deliberate act, its magnitude and any

identification or capture of the perpetrators. Research has shown that fears can decrease if the
public has information on how the emergency services are responding to the situation.
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4. PUBLIC COMMUNICATIONSINFORMATION SHEETS (PC-1S)
PC-1S.1. COMMUNICATING BASICS OF RADIATION

This section provides explanations using plain language terminology about the basics of
radiation so that they can be communicated to the public in an understandable way whether
during the preparedness or the emergency phase.

What isradiation?

Radiation is a phenomenon in which particles with some energy travel through air or material
(skin, glass, water, etc.). Radiation can have an impact on the material through which it is
travelling depending on its energy. Radiation is produced by matter and this matter is
generaly called a source. This source can be natura or artificia (person-made). Cosmic
radiation and associated dose rates of exposure are presented in Figure 5.

Basic factsin plain language about sources of radiation:

® Radiation is naturally present in the environment.
Thisiscalled natural background radiation.

® People are exposed to natural sources of
radiation, which include cosmic rays, gamma
rays from the Earth, radon decay products in the
air and various radionuclides found naturally in >
food and drink. "

®  People may also be exposed to artificial sources
of radiation, which include medica X rays,
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FIG.5. CoFsmic radiation
and dose rates of exposure.
Types of radiation

It might be necessary to communicate with the public on some of the types of radiation that
can cause injuries, for example to help disseminate information to implement protective
actions and decrease public uncertainty and unfamiliarity. However, using overly-technical
language that the public may not understand could lead to an increase in fear and uncertainty
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in an emergency situation. It is therefore essential to keep information about radiation simple.
If possible, avoid going into details about the types of radiation. For example, to encourage
sheltering, explain how the concrete of a house can stop the type of radiation released.

Radiation comes in several different forms, as described in Table 1, which can penetrate
different objects as shown in Figure 6.

TABLE 1. MAIN TYPES OF RADIATION

Alpharadiation (a)

Radiation that has a short
range in ar and can be
stopped by paper or skin.

Betaradiation ()

Radiation that can penetrate
further into materials or
tissue, but can be stopped by

Gammaradiation (y)

Very penetrating radiation
for which only dense
material such as steel or lead

This radiation can be | plastic, glass or metal. This | can provide an effective
hazardous if it enters the | radiation does not normally | shield. It can deliver
body by inhalation or  penetrate beyond the top | significant doses to internal
ingestion because large  layer of skin but large | organs without needing to
exposures can result in | exposures can cause skin | betaken into the body.
nearby tissues. burns and is also hazardous
if it entersthe body.
Paper Plastic Steel _ Lead
&
Alpha @ 5_
Beta —o — =
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FIG. 6. Types of radiation and penetration.
Exposur e pathways

Describing exposure pathways to the public should also be done in a simple way. The
following explanation includes appropriate plain language for communicating with the public
andisillustrated in Figure 7.

There are two main ways of radiation exposure: external exposure from radiation sources

outside the body and internal exposure from radiation sources taken into the body. The ways
in which people can be exposed to radiation are called exposure pathways and include:
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= External exposure from contact with or being in proximity to a source of radiation (e.g. an
item, material or device that can cause radiation exposure, a plume containing radioactive
material or ground contamination).

= Internal exposure from ingestion (e.g. of contaminated food, fluid, inadvertent ingestion
of contamination on hands); inhalation (e.g. from a plume or deposited radioactive
material); or absorption of a radiation source (e.g. through skin or open wounds).

Fresh produce

Inadvertent
ingestion

Shine from ground
depesition contamination

FIG. 7. Exposure pathways.
Quantities and units

Quantities and units should be used very carefully, and when possible they should not be used
when communicating with the public. This is because quantities and units of radiation are not
commonly used or easily understood by the public. They are very different from units to
measure speed and weight for example, which are used in everyday life. Radiation cannot be
detected by the senses (smell, vision, taste, touch) but it can be measured in other ways.
Table 2 contains plain language explanations for quantities and units.
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TABLE 2. QUANTITIES AND UNITS OF RADIATION

The becquerel (Bq) isaunit used to measure radiation.

When ionising radiation interacts with biological tissue, it deposits
energy there. The amount of energy deposited per unit mass of tissue
is called the absorbed dose: the unit of this dose is called the gray

(Gy).
MR g P TR Since equal exposures to different types of radiation expressed as Gy
do not necessarily produce equal biological effects, these doses are
weighted to give units of dose as the effective dose, or sievert (Sv).
The sievert determines the probability that an ill-health effect will
ensue. Regardless of the type of radiation, 1 sievert of radiation
produces the same probability of biological effect (cancer or
hereditary effects). Sievert is calculated and not measured.

The amount of radiation — the “dose” — received by people is
measured in sieverts (Sv). This takes into account the type of radiation
and how a person is exposed to that radiation.

Dose of radiation Example: A typical dose received due to the natural sources of
radiation is 2.4 milliSievertsin ayear (written 2.4 mSv or 0.0024 Sv).
The sievert belongs to the same family as the litre and kilogram. To
explain the prefix “milli” compare with commonly used units such as
litre (1) and millilitre (ml).

Dose rate is the rate at which dose is received. It is often used to
calculate the intensity of aradiation source.

Example: The dose rate at one metre from a source is 50 microsieverts
Doserate per hour (written 50 uSv/h). If a person stood in this radiation field for
2 hours, he/she would receive atotal dose of 100 puSv.

Here, a uSv is a million times smaller than a Sv and a thousand times
smaller than amSv.

Half-life is the constant time required for the quantity of a radioactive material to be reduced
to one-half its original value.

Effects of radiation

Radiation can have two different types of effect on the body: deterministic (short term,
occurring early after exposure) and stochastic (long term, occurring years later). It is essential
to describe these effects in simple terms and avoid using the words “deterministic’ or
“stochastic” when communicating with the public. Instead, the following terminology can be
used:

Deterministic effects: These occur after exposure to high levels of radiation above a certain
threshold and can result in immediate harm to the body. Such radiation effects can be
clinically diagnosed in the exposed individual. Once a radiation dose above the relevant
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threshold has been received, symptoms will develop. The severity of those symptoms will
depend on the dose received.

Stochastic effects. These can occur many years after exposure to radiation, including the
development of cancer severa years or decades later and possibly, of hereditary effects.
Effects such as these cannot usually be confirmed in any particular exposed individual, but
can be inferred from statistical studies of large populations. They appear to occur at random in
the irradiated population. At no time, however, even for high doses, isit certain that cancer or
genetic damage will result in the exposed individual. Similarly, there is no threshold dose
below which it can be ascertained that an adverse effect cannot occur. It can never be
determined for certain that an occurrence of cancer or genetic damage was due to a specific
exposure.

How to recognize a radiation sour ce

Two internationally recognized symbols exist as warnings for radiation sources. The
traditional trefoil radiation warning symbol is shown in Figure 8. A more recent standard
ionizing radiation warning supplementary symbol, shown in Figure 9, has also been
developed and isin use.

Y
&

FIG.8. Trefoil radiation warning symbol.

FIG. 9. New standard ionizing radiation warning supplementary symbol.

Radiation protection: time, distance and shielding

The basics of protection from radiation are time, distance and shielding. Time alows us to
minimize or at least limit the amount of radiation exposure we receive. The longer the
exposure time, the higher the radiation dose. The relationship between time and exposure is
linear. If we double the time, we double the exposure. If we triple the time, we triple the
exposure. Ten times as much time, ten times as much exposure, etc. Typically, timeisused in
the opposite direction to lower or minimize the exposure. The shorter the exposure time, the
lower the dose.

Distance from a radiation source is a very effective way to lower the radiation dose received.

The decrease of exposure with distance is not linear. For example, if the exposure rate at
1 meter from a source is 100 then, at 2 metersit will be 25. At 10 meters, it will be 1.
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Radiation can penetrate further into materials or tissue, but can be stopped by some materials
(see Figure 6). The appropriate shielding can be used to decrease or minimize the radiation
exposure.

Putting units and quantities of external exposurein per spective

This section of the publication provides figures that can be used to put commonly reported
doses and dose rates from external gamma radiation in perspective relative to the potential
health effects in order to address public concerns and help to answer the question frequently
asked by members of the public: “Am | safe?’

This section explains how to understand the dose received from carrying or being near a
radioactive source when the only source of exposure is from a small (in size) source of
external gamma radiation. It must not be used for emergencies involving possible intake or
significant contamination (e.g. from a reactor release). Only externa exposure from being
near or carrying a radioactive source is considered. Situations where significant radioactive
contamination is present and internal exposure from ingesting or inhaling radioactive material
is possible are not considered here. If there is potential internal exposure, it must be assessed

separately.

During past emergencies officials, experts and others have used a variety of quantities and
values (e.g. Sv, mSv, mSv/h, uSv/h, Gy, etc.) to describe the potential health impact from the
exposure from an external source of gamma radiation. In many cases, these quantities were
used incorrectly or not placed in perspective relative to the health effects. The result was
confusion and, in some cases, inappropriate actions being taken by the public.

Dose and dose rate quantities by themselves are meaningless, and cannot be related to
potential health effects or risks to the public until the following questions are answered:

0 What was measured or reported?
U0 How was the person exposed (exposure scenario)?
0  Who was exposed?

In this section, we only consider the effects of external exposure from gamma radiation
(exposure from radioactive material outside the body) because this type of exposure is
common and can be addressed in a general way since it does not depend on knowing the
specific radionuclide (radioactive material) involved and can be based on the dose rates
measured by commonly available monitoring instruments. Estimating the health impact of
ingestion or inhalation of radioactive materials requires a sophisticated analysis that can only
be performed once the actual radioactive material is known.

What was measured or reported?

Dose can have severa different names depending on how it is calculated or measured. For
example, dose and dose rate can be given in sievert (Sv) or gray (Gy). Furthermore, the
sievert (Sv) is the name of severa different quantities, including: ambient dose equivalent,
equivalent and effective dose from external exposure, ingestion or inhalation of radioactive
material. The values associated with each of these quantities al named sievert (Sv) are not
always comparable.
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Only ambient dose equivalent and effective dose from external exposure can be used to
project health effects from an external source of exposure.

How was the per son exposed (exposur e scenario)?

This section applies to exposures from carrying or being near a radioactive source when the
only source of exposure isfrom asmall (in size) source of external gamma radiation.

The circumstances of an individual being exposed can have a major impact on the potential
health effects. The individual’s proximity to a radioactive source should be considered (e.g.
the health effects from carrying a highly radioactive object in the pocket or in the hand can be
considerably different than if this radioactive object was located in a room). How long a
person was exposed can also be very important.

Who was exposed?

The health effects shown in Figures 10, 11 and 12 are not for any specific individual, but
intended to represent the maximum risk to anyone to include the most sensitive members of
the population such as children. Specia attention is given to the fetus since it is usually
considered to be the most vulnerable. During an actual emergency, the radiation-induced
health effects would not be expected to occur in anyone at doses or dose rates below the
thresholds indicated in the figures.

Potential health effects

Figures 10, 11 and 12 provide doses or dose rates at which the four types of important health
effects discussed below may occur. If a health effect isindicated it doesn't mean it will occur,
but, because of the possibility of health effects occurring, the individual should be assessed by
an expert in diagnosing and treating the health effects of radiation exposure. Others, such as
local physicians, probably do not have the expertise needed to make such assessments. Access
to appropriate experts in diagnoses and treatment of the effects radiation exposure can be
obtained through the IAEA or the WHO [7, 8].

» Deaths™ These are projected deaths resulting from external exposure that occur within
hours to weeks. These deaths are not the result of cancer induced by the radiation. Deaths
from radiation are ultimately the result of multi-organ failure and depend on factors such
as the received dose rates, medical treatment, age and health of the exposed individual.
The thresholds for fatalities shown in Figure 10, 11 and 12 are conservative and fatalities
would not be expected to occur at these values in the mgjority of cases.

= Other severe health effects (severe deter ministic effects®), which result in a permanent
injury that reduces quality of life. They include:

0 Severe burns (localized necrosis — death of tissue) from carrying an unshielded
source in the hand or pocket. Local necrosis, depending on localization, is usually
not life threatening.

o Examples of other non-fatal effects from exposure of the whole body are
permanently supressed ovulation (threshold 1500 mSv or mGy) and permanently
supressed sperm counts (threshold 1000 mSv or mGy) [14]. The thresholds are
conservative and fatalities would not be expected to occur at these values in the
majority of cases.

2 Severe deterministic effects are those effects which are fatal or life threatening or result in a permanent injury
that reduces quality of life.
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Heath effectsto fetus. The fetus, depending on the stage of development can be the most
sensitive, with severe health effects occurring at lower doses than for any other member of
the population. There is no impact of exposure in doses below 100 mSv on fertility and
the probability of bearing healthy children. The termination of a pregnancy at fetal doses
of lessthan 100 mSv is NOT justified due to the risk from radiation exposure [13]. A fetal
dose above 100 mSv does not mean that the fetus will be injured. The effects to the fetus
from doses above 100 mSv depend on many factors, such as the stage of development.
These possible health effects can only be assessed fully by experts in diagnoses and
treatment of the effects of radiation exposure.

Cancer risk: Projecting the potential for radiation exposure to result in an increased risk
of the incidence of cancer is a complicated and controversial issue. In part, thisis because
a cancer in a particular person cannot be definitely attributed to the exposure. Therefore
cancer risk is discussed in terms of an increase in the cancer incidence rate, above what
would normally be expected, in the group that was exposed. An increase in cancer
incidence rate would only be expected if large numbers of people were exposed at high
doses that approach those that can result in severe health effects. An increase in the cancer
incidence rate has not been detected in any group of people who received a whole body
dose from external exposure below about 100 mSv (as shown in Figure 10).

Use of figures

Use the figures for the appropriate:

O Quantity (what was measured or calculated?).
Q International System of Units - Systéme International d'Unités (SI) unit (see the section

below for tools for conversion into Sl units).

0 Exposure scenario (how the person was exposed?).

Table 3 describes the quantities and scenarios addressed by Figures 10, 11 and 12.

TABLE 3. QUANTITIES AND SCENARIOS ADDRESSED BY FIGURES 10, 11 AND 12

Quantity - description =~ Formal name Scenario Figure

mSv (MGy ) - total dose

to the whole body from | Effective dose
external gammaradiation = from externa
received over arelatively | exposure
short period (within

weeks).

mSv/h as measured by a
dose rate instrument at

1 m from the radioactive
source (object).

Exposed to source of external

gamma radiation and there is no

potential for ingestion or inhalation 10
of radioactive material (no

significant contamination is present).

Holding or carrying the radioactive

source (object) with this dose rate for
Ambient dose  the time shown in the figures and
equivalent there is no ingestion or inhalation of 11
rate radioactive material (the radioactive

source is not damaged and is not

leaking significant contamination).

% External dose reported in mGy is comparable to mSv for the purpose of using the figures.
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Quantity - description ~ Formal name Scenario Figure

Conducting normal activitiesin an
areawhere the dose rate is similar to
Ambient dose @ those shown in thefigure. In
equivalent addition, there is no potential for 12
rate ingestion or inhalation of radioactive
material (no significant
contamination is present).

mSv/h isthe average
doseratein the area as
measured by a dose rate
instrument.

When discussing these figures with the public it should be stressed that:

= |f aparticular health effect is indicated it means that there may only be a small chance of
someone suffering the effect. The quantity of exposure does not mean the health effects
will definitely take place;

= |f ahedlth effect is not indicated, than there's a very good chance that the person will not
suffer the effect;

= More accurate assessments of the potential impact on the public can only be performed
after the exposure scenarios are better understood and can only be performed by expertsin
diagnoses and treatment of the health effects of radiation exposure.

Each figure has a plain language explanation that summarizes the range of health effects for
the scenario. In using these figures, it must be recognized that much of the information
received early in an emergency can be very unreliable or even wrong.

S| prefixes conversion

In most cases, the dose and other quantities will be expressed in units with an S| prefix. Sl
prefixes are used to reduce the number of zeros shown in numerical quantities before or after
adecimal point.

In order to use the tables and figures it is necessary to first ensure the quantities are expressed
in the same S| units as they appear on the figure. For example, 1 Sv must be converted to
1000 mSv in order to be used with Figure 10. Table 4 shows the conversions for the most
commonly used prefixes used in the figures and Table 5 shows the other Sl prefixes that may
be used.
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TABLE 4. CONVERSION OF MOST COMMON UNITSTO THOSE USED IN
FIGURES 10, 11 AND 12

Multiply by to get
Sv 1000 (or 10°) mSv
uSv 0.001 (or 10°%) mSv

TABLES. S| PREFIXESTYPICALLY USED

Prefix Symbol 10 Decimal
tera T 10% 1000000000000
giga G 10° 1000000000
mega M 10° 1000000
kilo k 10° 1000
hecto h 10 100
deca da 10 10

10° 1

deci d 10t 0.1
centi C 102 0.01
milli m 103 0.001
micro m 10°° 0.000001
nano n 10°° 0.000000001
pico p 10 0.000000000001
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HEALTH EFFECTS FROM BEING NEAR AN UNSHIELDED
RADIOACTIVE SOURCE -
BASED ON EXTERNAL DOSE TO THE WHOLE BODY

HEALTH EFFECTS

Death
POSSib|e* Severe
health
effects

== possible*

~_
s

EXTERNAL DOSE
TO THE WHOLE
BODY

= 1000 mSv

Very small
. increase in
Health effects cancer risk
possible in the fetus if any**
Average annual 10 mSv
dose to the public —
S —— 2 mSv

* Medical follow-up by

an expert is warranted.

** No increase in cancer incidence has been
detected below about 100 mSv

FIG. 10. Health effects from being near an unshielded radioactive source,

based on external dose to the whole body.
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Explanation of Figure 10: Health effects of external radiation exposur e to the whole body

Quantity: Effective dose to the whole body from external gamma radiation received over a
relatively short period (within weeks). External radiation exposure comes from radioactive
material that is outside the body.

Scenario: The person has been near a source of external gamma radiation resulting in
external exposure to their whole body. This could be the result of being in a room with an
unshielded source (object) or from carrying an unshielded source (object). It is also assumed
that the person has not ingested any radioactive material (contamination). If ingestion is
suspected (e.g. from inadvertent ingestion from dirty hands) then the potential for health
effects should be assessed by experts in diagnosing and treating the health effects of radiation
exposure. Ingestion could cause severe health effects including death.

Plain language explanation:

1000 mSv: A dose to the whole body of more than 1000 mSv could result in severe health
effects [14]. Therefore doses above 1000 mSv would require immediate medical evaluation
by expertsin diagnosing and treating the health effects of radiation exposure [10].

100 mSv: At doses above 100 mSv to a fetus, expert medical evaluation is warranted to
determine the possible effects and to provide counselling to allow informed decisions [10].
The effects to the fetus from doses above 100 mSv depend on many factors, such as the stage
of development [13]. Furthermore, these health effects can only be assessed fully by experts
in diagnosing and treating the health effects of radiation exposure. Others, such as local
physicians, probably will not always have the expertise needed to make such assessments. At
levels of effective dose towards 100 mSv, there is a small subsequent additional cancer risk of
less than 1% [15].

Below 100 mSv: At doses below 100 mSv there would not be any detectable cancers or other
severe health effects even to the fetus [14]. The termination of a pregnancy at fetal doses of
less than 100 mSv is NOT justified based upon the radiation risk [13]. An increase in the
cancer rate has not been detected in any group of people who received a whole body dose
from external exposure below about 100 mSv.

Average annual dose to the public from natural sources of radiation exposure is shown for
perspective [16].

General comments: These doses at which the health effects are shown to occur (thresholds)
are the dose values at which the effect may be seen — though unlikely — in a few people,
only if large numbers of people have been exposed at these levels. The actual dose value at
which an effect would be seen strongly depends upon the dose rate; the dose values in the
figures are for brief exposure at a high dose rate (e.g. > 10 mSv/h). The dose value at which
the health effect would be expected to be seen would be higher for lower dose rates [14].
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HEALTH EFFECTS FROM BEING NEAR AN UNSHIELDED
RADIOACTIVE SOURCE - BASED ON DOSE RATE

HEALTH EFFECTS DOSE RATE

Death and severe
health effects* possible
from exposure for:

minutes 5000 mSv/h
1000 mSv/h
hours
100 mSv/h
days
10 mSv/h

weeks**
~
Health effects*

possible in the
fetus from 1.0 mSv/h
exposure for days
%
= e
0.1 mSv/h

* Medical folfow-up by an expert is warranted.
** Levere health effects have nat been seen in

past emergencies from being near a source with
a dose rate < about 10 mSu/h @ 1 m.

FIG. 11. Health effects from being near an unshielded radioactive source, based on dose rate.





Explanation of Figure 11: Health effects from being near an
unshielded radioactive source

Quantity: Dose rate (mSv/h) in the area measured by a dose rate instrument (ambient dose
equivalent).

Scenario: The person is conducting normal activities over the time shown, in an area where
the dose rate is similar to that listed. In addition, there is no potential for ingestion or
inhalation of radioactive material. If contamination is present or suspected, then the potential
for health effects from inadvertent ingestion (from dirty hands) should be assessed by an
expert in diagnosing and treatment of the health effects of radiation exposure.

Plain language explanation:

5000 mSv/h: Being in an area where the dose rate is more than 5000 mSv/h for more than a
few minutes could be fatal.

1000 mSv/h: Being in an area where the dose rate is more than 1000 mSv/h for more than an
hour could be fatal or result in severe health effects.

100 mSv/h: Being in an area with a dose rate of more than 100 mSv/h could result in fatal or
severe health effectsin less than aday.

10 mSv/h: Experience has shown that for those living for weeks in areas where the dose rate
is more than 10 mSv/h could be fatal, and for pregnant women could result in doses to the
fetus within hours or days of exposure requiring further medical assessment. Below
approximately 10 mSv/h at 1 meter, deaths and severe health effects have not been seen in
past emergencies [17].

0.1 mSv/h: Being in areas with doses above about 0.1 mSv/h for days to weeks could result in
effects to the fetus warranting medical examinations by an expert in diagnosing and treatment
of the health effects of radiation exposure.

Below 0.1 mSv/h: It is highly unlikely that there would be any detectable cancers or other
severe health effects, even to the fetus, from being in an area with dose rates below
0.1 mSv/h.

38






HEALTH EFFECTS FROM CARRYING AN UNSHIELDED
RADIOACTIVE SOURCE - BASED ON DOSE RATE

HEALTH EFFECTS

Death and other severe health
effects* possible from carrying
an unshielded source for:

Severe burns* possible from
carrying an unshielded

source for:

minutes .

minutes
hours
N
Health effects* hours

possible in the fetus

~

from woman carrying
an unshielded source

* Medical follow-up by
an expert is warranted.

DOSE RATE OF
SOURCEat1m

100 mSv/h

10 mSv/h

1.0 mSv/h

0.1 mSv/h

FIG. 12. Health effects from carrying an unshielded radioactive source.
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Explanation of Figure 12: Health effects from carrying a radioactive sour ce

Quantity: The dose rate (mSv/h) measured by a dose rate instrument at 1 m from the
radioactive source (object) that was carried (ambient dose equivalent).

Scenario: The person was carrying the source (object) for the time indicated. The source is
not leaking any radioactive material and therefore the person has not ingested any radioactive
material. If the source is leaking, then the potential for health effects from inadvertent
ingestion (e.g. from dirty hands) should be assessed. Ingestion could cause severe health
effects including death.

Dangerous sources may become lost or stolen. There have been several casesin which prompt
public announcements, by aerting the public of a hazard following the loss or theft of
dangerous sources, resulted in the prompt recovery of the source, and thus the prevention of
serious consequences. Physicians recognizing radiation-induced health effects have been the
first to alert the authorities of many, if not most, emergencies involving lost or stolen sources.

Plain language explanation:

100 mSv/h: Carrying or holding a source (object) with a dose rate more than 200 mSv/h * for
minutes could be fatal or result in severe burns and other severe health effects.

10 mSv/h: Carrying or holding a source (object) with a dose rate more than 10 mSv/h ° for
hours could be fatal or result in other severe health effects.

1 mSv/h: Carrying or holding a source (object) with a dose greater than 1 mSv/h > for hours
could result in severe burns.

0.1 mSv/h: If a pregnant woman carries a source for hours with a dose greater than
0.1 mSv/h it could result in doses to the fetus that require an expert medical evaluation. The
health effects can only be assessed fully by an expert in diagnosing and treating the health
effects of radiation exposure. Others, such as local physicians, probably will not always have
the expertise needed to make such assessments.

Below 0.1 mSv/h: At doses below 0.1 mSv/h it is highly unlikely that there would be any
severe health effects, even to the fetus, from carrying or holding the source.

General comments: Carrying or holding a radioactive source can result in severe health
effects (e.g. severe burns requiring surgery) to the hand, skin and tissue next to a pocket
holding the source. These burns may not appear for weeks and require specialized treatment
(they are not the same as a burn from intense heat). Carrying a source will aso result in
exposure to the whole body and to the fetus of a pregnant woman.

Exposures possibly resulting in severe health effects require an immediate medical evaluation
by expertsin diagnosing and treating the health effects of radiation exposure.

* Dose rate measured at 1m from the source (object). The dose to the hand or tissue is calcul ated assuming the sourceis at 2
cm and the dose from carrying a source to the whole body and fetus was cal culated assuming the sourceisat 10 cm [17].
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PC-1S.2. PIO PLANNING FOR NUCLEAR AND
RADIOLOGICAL EMERGENCIES

Threat categories’

The first step for PIOs while planning a response to radiation emergencies is identifying the
possible types of emergency for which public communications planning will be necessary.
The IAEA has identified five threat categories for emergency planning [3], with Category |
being the most severe and Category V the least severe (see Table 6). Planning in public
communications should cover threat categories that exist in the area of responsibility of the
PIO.

The information in the following table should not be used for communicating with the public.
It should be used to determine the types of emergencies that might occur and to plan
accordingly for them. For guidelines on public communications in specific types of
emergencies, see section PC-AG.7.

TABLE 6. EMERGENCY PLANNING CATEGORIES

Threat

Category Description of wher e the category applies

Facilities, such as nuclear power plants, for which on-site events (including very
] low praobability events) are postulated that could give rise to severe deterministic

health effects off the site, or for which such events have occurred in similar
facilities

Facilities, such as some types of research reactors, for which on-site events are
postulated that could give rise to doses to people off the site that warrant urgent
protective actions in accordance with international standards, or for which such
[ events have occurred in similar facilities. Threat category |l (as opposed to threat

category |) does not include facilities for which on-site events (including very
low praobability events) are postulated that could give rise to severe deterministic
health effects off the site, or for which such events have occurred in similar
facilities.

Facilities, such as industrial irradiation facilities, for which on-site events are
postulated that could give rise to doses that warrant or contamination that
warrants urgent protective actions on the site, or for which such events have
I occurred in similar facilities. Threat category |11 (as opposed to threat category
[1) does not include facilities for which events are postulated that could warrant
urgent protective action off the site, or for which such events have occurred in
similar facilities.

®> The term “threat categories’ is used here as described in Ref. [3] and only for the purposes of emergency
preparedness and response; this usage does not imply that any threat, in the sense of an intention and capability
to harm, has been made in relation to facilities, activities or sources.
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Threat

Category Description of wherethe category applies

Activities that could give rise to a nuclear or radiological emergency that could
warrant urgent protective actions in an unforeseeable location. These include
non-authorized activities such as activities relating to dangerous sources
obtained illicitly. They aso include transport and authorized activities involving
|V dangerous mobiles sources such as industrial radiography sources, radiothermal

generators or nuclear powered satellites. Threat category IV represents the
minimum level of threat, which is assumed to apply for al States and
jurisdictions.

Activities not normally involving sources of ionizing radiation, but which yield
products with a significant likelihood of becoming contaminated as a result of
V events at facilities in threat categories | or I, including such facilities in other
States, to levels necessitating prompt restrictions on products in accordance with
international standards.

Threat category IV applies to activities that can exist virtually anywhere and thus is the
minimum level of threat assumed to exist everywhere. Threat category 1V always applies to
all jurisdictions, possibly along with other categories.

The characteristics of an emergency determine the approach needed to communicate about it.
Consequently, it is convenient to divide the guidance for emergency preparedness and
response into two groups:

(1) Nuclear emergencies, which may occur at facilities in threat categories I, Il or Ill,

depending on their on—site and off-site threats, may occur at:

Nuclear reactors (power reactors, research reactors and ship reactors).

Largeirradiation facilities (e.g. industrial irradiators).

Storage facilities for large quantities of spent fuel or liquid or gaseous radioactive
materials

Fuel cyclefacilities.

Industrial facilities (e.g. facilities for manufacturing radiopharmaceuticals).

Research or medical facilities with large fixed sources (e.g. teletherapy sources).

(2) Radiological emergencies, which may result from activities in threat categories 1V and V,
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can occur anywhere and so this guidance is applicable to all Member States. Radiological
emergencies with the possible consequent public exposures and/or contamination may
result from:

Misuse of industrial and medical radiological sources from uncontrolled (abandoned, lost,
stolen or found) radiological sources.

Malicious threats or acts.

Transport emergencies.





PC-1S.3. COMMUNICATING SAFETY IN EMERGENCIESINVOLVING
SMALL DANGEROUSRADIOACTIVE SOURCES

The most common radiological emergency involves the loss, abandonment or theft of small,
dangerous radioactive sources. These sources can be small shiny metal objects (about the size
of a pencil eraser sometimes attached to a wire, see Figure 13) that fall out of an industrial
radiography camera (Figure 14) used at construction sites. They can also be larger objects
measuring a few centimetres wide and deep, for example from an abandoned radiotherapy
unit that was used to treat cancers.

FIG.14. Typical radiography camera.

Figure 15 shows the most common ways people are exposed by these sources:

= Holding it or carrying it: carrying a source in the hand or pocket for only a matter of
minutes can result in severe burns or lethal exposure.

= Being near it: these sources have been brought to homes or workplaces resulting in deaths
from exposures that occurred over a period of up to several months.
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= |ngestion of contamination from it: these sources may contain radioactive powder and, if
damaged, this powder can be released, get on someone's hands and be inadvertently
ingested. This has also resulted in deaths.

|

'y

[~
|~

N

Ingestion of
contamination
(leakage) from

it
FIG. 15. Exposure pathways for a small dangerous radioactive source.

Holding or Being near
carrying it it

PC-1S.1 provides further information on the risks of sources.

The public needs to be aware of necessary clear protective actions, such as the following:

To protect yourself, if you think an object is a radioactive source:

Do not touch or pick it up;

Keep away from the source at adistance of at least 30 meters;

Keep other people away from it (cordon it);

If you have touched it, been near it or been near someone who may have touched it, keep
your hands away from your mouth and wash your hands before you eat, drink or smoke;
and

» |Immediately notify local police or emergency services.
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PC-1S.4. COMMUNICATING SAFETY IN A
LARGE SCALE EMERGENCY

This Information Sheet is to be applied for a nuclear or radiological facility, such as a nuclear
power plant®, that could have emergencies resulting in doses off the site warranting prompt
action to protection of the public and in contamination of tens to hundreds of square
kilometres.

Communicating safety advice to the public

As information becomes available, the degree of safety should be quickly communicated to
individuals and their families in the vicinity of an emergency. Communications should be in
plain language that is easily understood. These provisions should be tested during exercises. If
the situation is unsafe, the public needs to be advised of the protective actions to be taken.
Individuals receiving information on their circumstances through the media, officia
advisories from the IC via the police or local authorities, or via hotline advice, web-site
updates and socia networks, want to know if they are safe, what they have to do, what
conditions may change the current status and how long the emergency is going to last.

Precautionary protective actions

Facilities that could have emergencies resulting in contamination of large areas should have
well-developed emergency arrangements that have been tested during exercises. For an
emergency at these facilities, precautionary protective actions should be taken when
conditions are detected in the facility indicating that a large release is possible and that the
population nearby is at risk. The precautionary protective actions may include evacuation or
sheltering. Precautionary actions must be taken promptly by the public when instructed in
order to provide them the best level of protection. Therefore, the emergency arrangements at
these facilities should include provisions for promptly warning the local population and
instructing them on the protective actions to be taken. Experience shows that the media will
become aware almost immediately when a major emergency occurs at the facility and as soon
as the local population is instructed to take actions. Therefore, for these facilities, provision
should be in place to have statements prepared in advance that support the protective actions
recommendations and for addressing early and expected media and public inquiries. If these
early inquiries are not adequately addressed it could interfere with the response and put the
public and responders at additional risk.

Following arelease

Following a release of radioactive material from the facility decisions will be made based on
environmental measurements (monitoring) and sample analysis. Specific criteria, called
operational intervention levels (OILs) will be established for the various types of monitoring
and sample analysis results and if the OILs are exceeded then a particular response action
such as evacuation or sheltering will be taken. The OlLs are typically based on nationa or
other dose criteria. Experience has shown that decision makers take actions and the public
follow instructions based on these OILs best when they understand how the actions provide
for the safety of the public [10]. Therefore a plain language explanation should be developed
in advance that describes how actions taken based on the OILs provide for the public’s safety.

® These would be facilitiesin threat categories | and Il in Ref. [3].
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PC-1S.5. RISK PERCEPTION

Basics of risk perception

The public has little knowledge and a great deal of uncertainty in any issue involving
radiation. This can be attributed to a number of factors. This field of expertise is not readily
accessible to the general public. At the same time, however, the effects of, for example,
nuclear accidents are well known. The lack of knowledge means that most people are
dependent on statements made by experts or the information communicated by the media.

The primary objective of a national emergency response organization (authority) should be to
ensure the smooth implementation of the actions taken to protect life, health and the
environment. However, this goal makes magor demands on the response organization’s
credibility and trust in the eyes of the public. To be able to influence decisions and change
behaviour, it is essential that all stakeholders be able to trust the information provided as
complete and correct. In addition, people must know who the responsible authority is before
the actual emergency takes place. Public communications activities must be visible; they must
make an impact on the media so that a “recognition effect” is achieved. Thus, for an authority
to be effective, it must have a good reputation, be seen as open and working in the public
interest, as well as be well known to the public.

Effective risk communications involves two parts. the exchange process and the actual
information about the risk. The two-way exchange process fosters a dialogue between those
who may be affected by the risk and those who are charged with controlling it. Both the
circumstances of the emergency and public perceptions of the risks involved drive this
exchange process. Risk perception considers the difference between how risk is perceived by
the public versus how the risk is actually assessed and measured by experts. Too often an
assumption is made that public perception is wrong and the public must be persuaded that the
technical assessment isin fact correct without first taking into account the different “common
sense” factors on which the public’s perception and assessment of risk is based. In fact, the
goal of risk communication is not to force a change between the divergent views of the expert
and the public, but rather to develop an understanding of these factors so that they may be
considered and addressed. This requires an understanding of the underlying factors on which
public perception of risk is based.

Trust and availability of information are the key elements for risk communication. To
establish this trust, particularly during emergencies where the public may be asked to comply
with protective actions, information provided to the public must not only satisfy their needs,
but must also be provided in plain language so that it can be easily understood and facilitate
their decision making.

Understanding the specific reasons why people feel the way they do about radiation
emergencies is the key to more effective risk communication about such emergencies.
Psychology provides robust scientific evidence to explain the specific emotions and motives
involved in risk perception, and illuminate why some risks feel more threatening than others,
regardless of the actual situation. The science which explains human risk perception is as
robust and important to emergency response as the science of physics and medicine.

The distinct characteristics of athreat from radiation that must be understood and accounted
for in emergency response public communications are presented in Table 7 and explained.
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Though these risk perception characteristics are listed individually, a combination of several
isusually involved in any emergency, depending on the circumstances.

TABLE 7. INFLUENCES TO THE PUBLIC'S PERCEPTION OF RISK [18, 19, 20]

Risk perception
characteristics
Media attention A lot of media attention
Understanding Scientific concepts difficult to
understand
Familiarity Unfamiliar hazards

Scientific certainty

History / Stigma Accidents have already occurred

Compulsory; participation in the

Onset of effects Little warning of onset of effects
Reversihility Effects are not reversible
Trust oo
institutions
Availability of | nsufficient authoritative
information information
Voluntariness situation not dependent on
individual will
Control
situation
Fairness of risk Distribution of costs and benefits
distribution isunfair

Risks are the result of human

The origin of risks activity

Catastrophic potential
people

Personification

The situation involves individual
and his/her family

Personal participation

Awareness

Lack of awareness

A risk where the outcome
Dread involves greater pain and

suffering

Influence on children
and future generations

Greater perception of risk

Lack of scientific consensus or
uncertainty about situation

Lack of trust in officials and

Absence or limitation of possible
personal influence on outcome of

Considerable number of injured

Risks are represented by a
specific victim or potential victim

Conseguences representing a
special danger to children and a
threat to future generations

L esser perception of risk

Little media attention
Easily understood concepts

Familiar hazards

Scientific consensus or certainty
about situation

No accidents have previously
occurred

Anticipation of onset of effects
Effects are reversible

Trustworthy officials and
institutions

Sufficient authoritative information

Voluntary nature of participation in
asituation

Full or partia personal control of
situation by individual

Distribution of costs and benefitsis
far

Risks are the result of natural
events or processes

Small number of victims

Risks are represented as an idea

The situation does not have a direct
relation to the individual or his/her
family

Awareness exists
A risk where the outcome does not
involve greater pain and suffering

Conseguences not representing a
special danger to children or a
threat to future generations
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Expert vs. general public

When preparing to communicate about radiation emergencies, it is important to note that risk
and acceptability mean different things to different individuals. It is fair to say that a gap
exists between public and expert understandings of risk. This variation in risk perception is
important to understand because if communicators do not take into account differences
between expert and public perceptions of risk, this may reduce the success of risk
communication.

Experts define risk in terms of cause and effect relationships and attempt to quantify the
amount of harm that can result from taking part in a given activity.

When members of the public decide on whether or not they consider a risk acceptable, they
take account of several qualitative issues. In this way it is possible for low probability ‘real
risks' to be converted into ‘perceived risks with an apparent high probability during the
process of someone forming his or her own risk perception.

Human behaviour in emergencies

Contrary to the prevailing opinion connecting peopl€e’ s behaviour in emergencies with panic
flight, regression, selfishness, and irrational behaviours, the truth is quite the opposite. People
in danger can be very brave and unselfish. They can usually behave functionally, rise to the
situation, and support their family, neighbours, colleagues and strangers. The problem with
warnings or informing people of an emergency is not in causing a panic flight; more
commonly, a threatened population tends toward normalcy or doing nothing. So
communicators should not be afraid to warn people immediately about danger — the warning
will not cause panic, but will prepare and/or guide people. Timely and adequate warnings also
give people a sign that the situation is under control. The reason for attributing irrationality
and panic to human behaviour in dangerous situations stems from failing to consider people’s
experiences, and what they know in such situations. It also depends on how they perceive the
threat and whether they were warned in time. Panic reactions are actually rare, and therefore
hesitation over whether to issue a warning (e.g. ‘not to cause a panic’) is not often warranted.
In fact, people who have not been properly warned may be least likely to behave
appropriately. Remember that family members want to stay together in their homes,
especially parents and children, and this is both rational and understandable.
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PC-1S.6. IMPORTANCE OF TRUST IN PUBLIC COMMUNICATIONS

The more trust people feel toward the staff and agencies managing an emergency, the less
afraid they will be. If their trust in these people and agencies is lost, their fear rises. Any
action or communication that damages trust, such as delayed, withheld, or misleading
information, will raise public apprehension and actively contribute to increased risk to public
health and wellbeing. Table 8 presents the positive and negative impacts to trust through
message delivery, personal interaction, and institutional activity.

TABLE 8. FACTORS INFLUENCING TRUST [21]

Positive

Timely information

Consistent updates with accurate information

Clear and concise
Unbiased

Takes into account public values, fears and

concerns
Considers uncertainty
From respected source
Organized message
Use of metaphors
Explicit conclusions

Positive information in the beginning of the

message

Accepts uncertainty
Responds to public feelings
Seems approachable

Public can relate

Personally engaged
Perceived as expert
Perceived as sincere
Charismatic

Credible, honest, altruistic and objective

Positive personal experience

Strong, competent |eadership
Positive contact with staff and public
Good environmental policy

Safe and good production, services
Positive image about past activity
Reasonable taxes

Dealing with socially relevant tasks
Benefits greater than costs

Negative

M essage

Delayed information
Inconsistent updates
Full of jargon and overloaded

Biased
Does not consider public understanding

Does not consider uncertainty
From questionable source
Lack of structure

Uninteresting formulation
Receiver make own conclusion

Negative information is emphasized

Per son

Not accepting

Not interested

Nervous

Perceived as outsider
Arrogant, distanced
Uninformed

Dishonest, insincere

L acking self-confidence
Deceitful, unconcerned

I nstitutions

Negative personal experience

Bad leadership, incompetence

Poor reputation, staff strikes
Irresponsible environmental policy
Low production, bad services
Negative image about past activity
Exaggerated prices

Lack of attention to social issues
Costs and risks greater than benefits
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The Chernobyl Forum [22] highlights the importance of trust in stating "...the Soviet
government delayed the public announcement that the accident had occurred. Information
provision was selective and restrictive, particularly in the immediate aftermath of the
accident. This approach left alegacy of mistrust surrounding official statements on radiation,
and this has hindered efforts to provide reliable information to the public in the following
decades.”

There is an asymmetry in achieving and losing trust — it is hard to achieve it, but very easy to
loseit.

Trust can be created through an awareness and identification of shared values and agreement.

Informing and communicating about risks is more likely to succeed when treated as a two-
way process, when participants are seen as legitimate partners, and when people’s attitudes
and “worldviews’ regarding health, environment and technology are respected. This is
particularly true in the case of a nuclear issue. Acceptance of risks is not a straightforward
information or education issue, an opinion that often prevails in scientific/technical circles. It
results instead from a communication exchange.

Role of fear

Organizations, governments or ingtitutions should not think that delivering full information
about a dangerous event would produce fear and panic. So they should not delay in giving out
information via the best communication channels. They should give as much information as
they can and must never misinform people about the situation. This will prevent panic and
build trust.
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PC-1S.7. KEY PUBLIC COMMUNICATIONSACTIVITIES

Risk communication is more than words and messages. It is an implicit effect of the actions
that emergency responders take and the policies they adopt.

During an emergency, the PIO is responsible for keeping the media and public informed and
coordinating with all sources of official information to ensure that information provided to the
media/public is consistent, accurate and timely. Depending on the complexity and duration of
the emergency, this function may be undertaken by an individual or group.

In general, Member States using nuclear power or other significant sources of radiation will
already have an organization responsible for public communications activities, which could
take on this function during an emergency. For other Member States, this function may have
to be developed as part of the overall emergency response plan. There will be heavy demand
on public communications; therefore, it will be important to plan how to deliver key activities
on a 24-hour basis over several days.

Key public communications activities during an emergency include:

= Strategic Planning - to develop the emergency specific communications strategy. This
strategy should include at a minimum an analysis of the current public environment,
identify any strategic issues that may affect how communications is undertaken, consider
key messages and information to be communicated and why, develop the overall approach
to communications and propose communications tools and information products to be
used.

» Media Relations - to provide information to the media, to organize news conferences and
technical briefings, to issue press releases, to correct rumours and to coach the
spokesperson.

» Media Monitoring - to monitor traditional print and electronic media as well as new
social media sources for accuracy of information.

= New Media - to develop information products and visuals for the internet and new social
media sources.

= Liaison and Coordination - to coordinate information/messages and release of all
information with other organizations, other levels of government, international agencies,
and other relevant organizations.

»= Public Communications - to provide information to the public through information
products, information centres, telephone hot lines, email, and public meetings.

» |nternal Communications - to keep employees informed about the emergency and what
the organization is saying to the media and public about the response. (Due to high
workload to address demands from the media/public, this may have to be delivered by
another group - such as human resources/personnel).

To be effective, these public communications activities will have to be supported by
appropriate experts who can provide technical advice in the development of all media/public
information. The media spokesperson(s), usualy technical experts who are both credible and
good communicators, will also need to be designated. To maintain consistency, the number of
spokespeople should be kept as small as possible, depending on the workload. During an
emergency, demands from media, local, national and international will be intense and it is not
feasible for one person to take on this role on a 24/7 basis. Where multiple spokespersons are
used, it will be vital to ensure that information provided is consistent. Any inconsistencies
may be picked up by media and could undermine the credibility of the emergency response.
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Public communications in an emergency are more effective if steps are taken in advance. This
includes not only establishment of plans, procedures and responshilities, but research into public
attitudes, design and pre-testing of messages, and even pre-emergency communication to increase
target audience and media awareness to help them be prepared should an emergency occur.

During the preparedness and post-emergency recovery phases, time alows for the testing of
messages, and surveys of public attitudes. This detection system is every bit as important as
radiation detection testing of an affected site. Emergency responders do not guess at radiation
levels at a contaminated site. Nor should PIOs guess at public attitudes. As time alows, these
attitudes, the efficacy of actions and messages, should be tested, and revisions should be made as
required.
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PC-1S.8. RISK COMMUNICATION

Risk communication is any combination of actions, words and other interactions that
incorporate and respect the perceptions of the information recipients. It is intended to help
people make more informed decisions about threats to their health and safety. Communication
could be defined as a process of message exchange in a personal, cultural and social context.

Risk communication is not only about providing other people with "correct” information, but
about creating a dialogue and taking the different risk perceptions into account. The dialogue
is a precondition for the various actors to be able to solve the problem together. For effective
risk communication, one must determine the audience and the goal of the message, the
channel and the communicator that can be used to reach the target audience, and one must be
ready for feedback.

Risk communication primarily aims at:

Informing and engaging the public.

Encouraging behavioural changes and acceptance of protective actions.
I ssuing warnings about a danger and any necessary information.
Exchanging information and establishing a common approach to risk.
Risk governance.

Ooo00

The following factors in the communication process can be distinguished:

source: who delivers the message.

message: (verbal) information from the source.

channel: means or media of communication, used by the source.

receiver: audience to whom the message is intended.

effect: possible effects of message (e.g. transmission of information, attitude or
behaviour. change, decrease of fear or uncertainty, short and/or long term consegquences).
feedback: communication should be a two-way process.

U oocooo

To achieve effective risk communication, systematic planning in the following areasis essentid:

Development of a communication strategy aimed at specific target groups.

Creating public communications plan.

Focusing on evaluation review as an integral part of communication.

From feedback received, improving the planning phase of communication and tactical
goals on which the communication plan is based.

O Training and improving communication skills.

(M Y

In developing any emergency related messages or other information, the pre-existing
knowledge about radiation of the target audience and their level of literacy must always be
taken into account. Specific audience segments, such as seniors, children, the disabled, and
non-native speakers, may need specific consideration. Newspapers are an excellent example
of clear communications. They use simple grammatical structure, explain all technical or
unfamiliar terms and put the important facts up front. Because radiation is unfamiliar to
many, explanations of basic concepts should also be included to provide a context and a
rationale for the information being communicated.
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As the emergency evolves, risk assessments may change or facts may need to be updated. In
order to reduce potential problems with consistency which can lead to aloss of credibility and
trust, when information is changed, it should be clearly explained what has changed and why.
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PC-1S.9. COMMUNICATION FLOWS

In radiation emergency preparedness and response, the PIO works directly and constantly
under the direction of the IC. Transmission of information must be strong, complete and
effective on many levels, and it should correspond to the situational demands. Planning
should not only focus on communication means (that is on how to communicate the message),
but should also take into account al the demands connected with communication flows at the
following levels:

Communication within your organization

During an emergency, the number of “inner users’ of a communication system often
drastically increases due to the changes required by the emergency. The information systemin
use perhaps cannot cope with these demands, as it may be overloaded. It could break down
and information could be lost or delayed. During the emergency, information flows become
more complex, less clear and slow (e.g. more people in the same position, new unusual tasks
and people transferred to new positions). Normal communication channels are not adequate
any more. Preparation planning could warn about these problems, and often creative solutions
are necessary.

Communication between organizations

During the preparedness phase, contacts between different organizations are established and
exercised. It may occur that new contacts come into play in an emergency creating the need
for new information flows, which are not easy to establish and maintain. Planning should
anticipate the organizations that would be involved in an emergency response. Training
should therefore also emphasize the importance of working with unknown counterparts and
when possible the counterparts should be included in exercises.

Communication from organizationsto the public

During an emergency, organizations will have to deliver different types of information to the
public. Organizations must consider what is important for the public and not what is
important for the organization. Messages should reduce uncertainty. General content of the
messages should be planned in advance, while details are the problem of tactical
consideration.

Communication from the public to organizations (feedback)

The public often searches for help and instructions. The most exposed organizations often
cannot effectively manage this increased demand for information, which could also disturb
other information flows. Planning can help in anticipating information demands, sources of
information and contact points for information delivery. The aim is to provide the consistent
message: “ One message, many voices’.
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PC-1S.10. SOURCES OF INFORMATION
Sour ces of information for the public

The public responds positively to information provided by a source if it is considered to be
credible. Information communicated must be consistent, authoritative and factual, and should
reflect the information needs of the intended audiences. During an emergency, most people
will be highly motivated receivers of information and actively seek it from multiple sources.
However others may become apathetic due to the stress of the situation and not want to
receive information even if they are at risk. Information about the emergency will be available
from multiple sources, some informal, some with vested interests, and some credible. It is
important to monitor not only what these other sources are saying, but also to adjust official
information accordingly, either to address misinformation or add additional facts that have
been verified.

Different sources of information have different goals, either regarding content or priority.
There could also be differences in the intentions of the source and receiver.

The public will use a variety of sources when trying to obtain information about an
emergency. This is an internationally recognized trend that must guide the way that we
choose to communicate about complex risk issues. Individuals will obtain and compare as
much information as possible from a variety of sources, ranging from local family members
to international news outlets.

If the messages from various sources are sufficiently similar, members of the public tend to
believe that they can trust the content and reliability. This can be communicated both verbally
and physically. For example, directly observable, visible signs of consistency and reliability
(e.g. police or public health identifiers such as badges and official seals) help spread messages
the public will tend to trust more. Members of the public are also more likely to follow health
advice if the community appears to be in crisis, which is communicated by the conspicuous
presence of ambulance or other official bodiesin their neighbourhood

Members of the public have different levels of trust in different sources. While some sources
are highly trusted in most States, especially doctors or scientists, people often express high
levels of suspicion and mistrust of companies, industry and politicians. These levels of
mistrust are associated with a reduced likelihood of following the advice. However, a number
of options for reducing mistrust and improving the likelihood of compliance exist, for
example:

= Deélivering information by an authoritative, trustworthy presenter or spokesperson capable
of providing factual, scientifically sound and consistent information.

» Addressing the real needs of the public by answering questions with facts.
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Sour ces of information for the PIO

Emergency response teams have to deal with the injured, respond to the ongoing emergency
(fire, industrial accident or natural occurrence), and conduct radiation monitoring. They also
have to coordinate tasks with the responsible parties at the site of the emergency, which may
be at a nuclear power plant, an industrial site, a hospital or some other facility. Each of these
functions provides a source of information for the PIO. Risk communication plans should
include a list of these information sources, and their contact details, and establish and test
mechanisms for actually communicating with these sources during an emergency. Sometimes
the communication team will want to initiate the contact with these sources. Sometimes these
sources will want to contact the communication team.

Y our emergency organization will probably not be the only one involved in responding to the
wide range of aspects of a radiation emergency. Local fire departments, hospitals, schools,
public health agencies, environmental safety agencies, and food safety agencies, among
others, will al'so be involved, depending on the nature of the emergency.

If public communications within your organization is operating as part of ICS, these other
agencies should already be part of a plan to coordinate. It is important to coordinate
communications with what these organizations are saying to avoid inconsistencies or
conflicts. Make an inventory of other agencies and organizations that are, or might be,
involved and establish contact with them. Establish communication mechanisms for
emergency Situations and appoint staff specifically assigned to just this task. This is
particularly important during the early stage of an emergency.

Radiation emergencies are often more than local. Even the smallest incident, which may not
even involve any actual danger or risk, can quickly stimulate interest and involvement from
organizations around the world. Organizations at the local level will be involved, but so will
agencies at the regiona and nationa levels, like health, transportation, environmental,
national security, and agriculture organizations. Organizations at the international level to
consider include the IAEA, the World Hedth Organization, the Food and Agriculture
Organization, and the World Meteorological Organization. These are all potential sources of
information for the PIO responding to a radiation emergency.

Based on the risk communication inventory of the possible emergencies for which you are
planning, identify all the organizations that might be involved, or interested, in the
emergency. Collect necessary contact information. Establish and test mechanisms for
communicating with them during an emergency.

Work out the following actions in advance.

Q Identify who in your organization will be gathering critical information on the emergency
(e.g. on radiation levels, injuries or deaths).

QO Know who will be in charge of mobilizing resources and making plans for public actions
like sheltering or evacuation.

O Coallect contact information necessary to be in communication with these sources.
Establish mechanisms for communicating with them during the emergency (landlines,
mobile phone, email, and fax).

O Identify other organizations involved in responding to the emergency. Some may already
be part of ICS but many will not.

O Include agencies at all levels of government, as well asinternational ones.
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A lot of information will be available through the other sources that will be communicating
about the emergency. These need to be monitored for three reasons. First, they represent
many eyes and ears and they can help make you aware of circumstances or events your
organization doesn’'t know about. Much can be learnt about what’s going on from what these
sources say. Second, the news media and social networks and bloggers will aimost surely be
getting some things wrong. Stay on top of rumors or misinformation and correct them
quickly. Finally, it isimportant to know what others are reporting or saying because you may
be asked about some event or circumstance that has been reported. Not knowing what is being
reported can damage your credibility, and the public could lose trust and confidence in your
organization. This could weaken your influence on public behavior as part of overal
emergency response.

The news media can be very active in case of aradiation emergency and would be reporting
from many places. They are a potential source of information and monitoring news reports
can provide some valuable knowledge. The media can also provide information indirectly via
the questions they ask, which can reveal what they know. In addition, the media will be a
major source of information to the public and some of this information may not be accurate.
The PIO should be aware of thisin order to correct any misinformation, both directly to the
media reporting the story and in general messaging to the public through various channels.

Online information media includes information and news sites, blogs, non-governmental
organization (NGO) websites, and social media sites. These are particularly important to
monitor for inaccurate information. Make a list of all the media and online sites to monitor.
Set bookmarks for the online sites on a computer that can quickly be used to monitor such
sites. When something new or important appears via any of these sources, ensure that there
are mechanisms in place to bring that information to the right people in your organization.
This can help all of those involved in the emergency response.

The general public will be a source of information to the communicator as well. This
information can come from the things that people call or email about, especially the questions
they ask. That can inform the PIO about events and circumstances people are observing which
you and your organization might not know about. Also, and quite importantly, inquiries from
the public are a good source of information, in rea time, about how people are feeling.
Although keep in mind that those who contact the agency are a minority of the whole
population and are probably more anxious than most.
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PC-1S.11. AUDIENCES

In communicating about radiation emergencies, it is important to note that the term “general
public” is very broad and is best not considered as a single entity. The public is groups of
people with thelr own interests, priorities and needs which may need to be addressed. A
successful communication approach to one social group does not ensure that it will work well
with another group. Therefore, for effective communication, the identification of all possible
audiences should be made in the preparedness phase. Each emergency will have different
audiences and these may even change during an emergency.

Audiences can be directly or indirectly involved in the emergency. Some of them may be
more clearly and directly affected by the potentia risks and consequently are dependent on
the information communicated. Others may not actualy be exposed to radiation but may
claim to be interested or affected by the overall situation.

While only those exposed to radiation will be at real risk, others may be worried that they are
also at risk. Quickly communicating appropriate information to these two groups should be a
priority. Past experiences with radiation emergencies have shown that often the greatest drain
on emergency medica resources is the “worried well”- people who seek medica attention
when they have not been exposed or injured. To reduce this likelihood, information about
who is and who is not at risk must be clearly communicated. It should be noted that in the
case of terrorism involving radiation sources, public concern may be heightened by
uncertainty about the potential for future malicious acts. PIOs should plan how to deal with
thisincreased anxiety both in the development of the information and messages and in how to
communicate in circumstances involving terrorism.

The following list will help to identify potential audiences (the sequence does not suggest a
ranking or priority, nor isthe list exhaustive):

Those directly affected by radiation.

Families and friends of those affected by radiation.

Those who use the infrastructure in the affected area (e.g. schools for children, recreation
park for retired people).

Those who might be affected by decisions about protective actions.

Emergency managers and first responders.

Those measuring radiation.

Decision makers.

Those who can promote decisions related to radiation protection.

Those who might obstruct decisions related to radiation protection.

Those responsible for remediation of the contaminated area.

Those not affected but who must be informed about the event by law, agreement or
convention.

Those who might suffer economically because of the emergency.

Other organizations not involved in the emergency response but with alegitimate interest.
Those seeking to visit the site of the emergency.

o000 COoddooopo oodo

It is highly recommended to engage audiences in the preparedness phase. PIOs should
concentrate on local relationships and interactions in order to understand the true drivers of
trust, build it and maintain it.
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Stakeholder groups have become a valuable way to involve the public in policy decisions.
Successful stakeholder involvement will help to build trust, understanding and cooperation. If
trust exists, or if trust is established, stakeholder involvement can be a very successful method
of building confidence in other groups, resulting in more cooperation.
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PC-1S.12. COMMUNICATION CHANNELS

Communications channels are used to transmit information, either en masse or targeted at
specific audiences. Different audiences use and trust different channels, and the type of
information should be appropriate to both the channel used and the intended target audience.
Regardless of the nature of the emergency, different means of communication should
therefore be available, ranging from landlines, mobile phones, e-mail and couriersto TV and
radio stations.

News media can play a dominant role in all phases of an emergency. Not only are they the
major information channel for the general public, communicating with various audiences, but
they can aso act as a “watchdog” for society by monitoring the emergency response. News
media serve as a communication channel for the public both at the time of an emergency, and
also later on - for example, during the clean-up of a contaminated site.

In an emergency, use of the local media can be the most efficient way to communicate with
the local population. Multiple communication channels should also be considered; for
example, messages can be targeted at young people viathe internet and social media.

The PIO/Team varying degrees of control over different communication channels, as shown
in Table 9.

TABLE 9. CONTROL OVER COMMUNICATION CHANNELSBY PIO/TEAM

Degree of organizational control

Most control L ess control L east control
Organizational tools Mass media Informal channels
Channels

Electronic Web pages, call centre TV, radio, Mobile, phone,
(hotlines) media web pages personal websites
. L eaflets from other

Printed Legféﬁhtlgs’ Nrﬁwsgza:?&s organizations

g [parties, |etters

Per sonal contact . , Interviews, M eetings organized by

(faceto face) Public meetings briefing centres other organizations

personal warnings, PIC Jparties, visits
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PC-1S.13. COMMUNICATION TOOLS
Guidelineson structuring a pressrelease

Although news media can have various specific functions in different countries and regions,
during emergencies they can be an invaluable means of communicating health and safety
information to the public. Not only will a well-written press release help journalists fulfil this
role, it will have a better chance of being used, if it provides information that meets their
needs. This means that a press release should follow a news story form structured so that the
most important, health- and safety-related news or message appears first and is followed by
additional details.

The press release should include the date of publication, the location of the organization
issuing the press release, contact persons and contact details. The first paragraph always
includes the most important point, where the 'news' should be stated. Follow-up paragraphs
should explain or elaborate in plain language on the main point in sufficient detail to ensure
the news is understandable to a non-technical readership. Templates for press releases are
provided in Appendix I.

For print media, if it is possible to personalize the information, i.e. if the spokesperson or the
responsible official can be quoted as saying the 'news, the quote will make it more interesting
to the reader. A press release should be as brief as possible: normally one page, at most two

pages.

Communications professionals involved in nuclear topics often prefer a written form of
communication because it is possible to shape and guide the message to provide precise
details. However, it is not necessarily the best method to communicate with the public, and
direct verbal communication is also encouraged during emergencies.

A good practice is to keep samples of good quality press releases on many topics. They can
provide some ideas for the elaboration of a press release.

Periodic press updates

An aternative or complementary approach to the traditional press release can be used during
a longer-lasting radiation emergency. As an emergency evolves, the PIO might deem it
appropriate to provide information as it arrives, or on a pre-determined frequent schedule, in
the form of a periodic update. This format follows the form and style of a traditional press
release but offers shorter text updates describing specific developments as information about
the emergency becomes available. An example is provided in Appendix I.

Periodic updates are then regularly posted in a cumulative manner (most recent message on
top, older messages on bottom) on a dedicated radiation emergency website so that
information is current and readily available.

All communications should be logged in the PIC and/or the EOC.

Pur pose-built emer gency website

Creating a purpose-built dedicated emergency website that is prominently displayed by the
organization’s main website can help to ensure that the largest possible internet audience is
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informed during a radiation emergency. The surge in demand following a large-scale
emergency will overwhelm most servers. Surge capacity should be configured to handle
bandwidth demands that are at a minimum fifty times greater than average levels. Externa
hosting agreements may offer cost-effective, instant-on capacity to host just the emergency
pages. One way to ensure constant availability of information via the internet if website
capability is overwhelmed or lost is to provide the same updates via social media.

This purpose-built website should be easy to update and the ability to edit should be shared
with appropriate members of the communications team. It is imperative that the website have
the ability to be updated and modified from a remote location in the event that on-site
resources are unavailable. It should also be easy to post images, video, and hyperlinks so that
al types of relevant data (e.g. maps, facility diagrams, relevant photographs) about the
radiation emergency are accessible to the general public. Additional useful features for a
dedicated emergency website include web feed capabilities (such as RSS'), easy-to-read
functionality for mobile devices, and low-bandwidth design for usability where internet
resources may be limited. An externally hosted emergency mini-website would satisfy these
requirements. As an example, a screenshot of the IAEA Alert Log used during the response to
TEPCO' s Fukushima-Daiichi Nuclear Power Station accident is provided in Appendix I.

Press briefings

The PIO has the role of organizing a press briefing and is responsible for seeking approval by
the IC and senior management to do so. A press briefing should be considered when there is
significant information that needs to be communicated about the emergency to the media and
the general public.

The press briefing should be moderated by either the Lead PIO or the spokesperson.
Technical experts who can answer questions relative to their field of expertise should be
available during the briefing to provide information and respond to questions posed by the
media.

In advance of the media briefing, all presenters should discuss roles and responsibilities and
determine which speaker will answer particular queries. Every effort must be made to ensure
that messages are unified among all speakers before the press briefing begins, and appropriate
preparation should be undertaken by the PIO and/or spokesperson to ensure that information
is clear and consistent.

If press briefing speakers are not able to meet in person, a preparatory meeting can be
conducted by teleconference. Presenters should be provided with as much coaching as
possible on what questions to expect from the media. The PIO and/or spokesperson should
also help technical experts to prepare concise, non-technical answers,

Once the briefing begins, al presenters (names, titles, organizations) should be identified for
the media. The moderator should briefly introduce each presenter and their area of expertise
and set an amount of time allotted for the briefing. The moderator may also give a brief
summary of the radiation emergency details to date. Following this introduction, each

" RSS stands for ‘Really Simple Syndication’ or ‘Rich Site Summary’. RSS is away of allowing web users to receive news
headlines and updates on their browser or mobile appliance from selected websites as soon as they are published. (ref:
http://dictionary.reference.com/browse/rss)
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presenter might make a brief statement, after which the moderator will call for questions from
the media (Q& A session).

In the Q& A session, the moderator should ask each media member to identify his or her name and
media affiliation before asking a question. The moderator will bring the briefing to a close.

The PIO should arrange all preparations related to organizing a briefing room, sound system,
phone dial-in access, video and/or audio recording, and language interpretation (if necessary).
It may be useful to arrange for dial-in audio access for journalists who cannot attend the
briefing in person.

The press conference room should be separate from the (EOC) Operations Room to ensure no
interference with the actual emergency response operation. However, where possible the EOC
should be visible to the press room.

Members of the media should be notified well in advance of the briefing by a media advisory,
which should be prepared and approved following the same process as a press release.

The briefing should be recorded by audio and/or video (if possible) so that there is a verbatim
record of the proceedings. A summary of key points could be prepared, in the form of a press
release, for issue after the briefing.

Social media

The term socia media applies to internet and mobile appliances primarily used for diaogue,
content sharing and discussion. Social media are distinct from more traditional media in that they
now reach awider public in many regions. Socia media can trigger swift, organized and massve
public responses, require very little financia investment to implement, and can be accessed and
updated almost instantaneoudly. In contrast, the human resource costs of maintaining an effective
and ultimately beneficia relationship with the public via socid media is as large as the existing
investment in public communications personnel. In an emergency, public activity may surge by a
factor of 100 times or greater. Monitoring, responding to and leading the social media dialogue
requires a dedicated team, a clear set of editorial guidelines to maintain decorum and protect free
expression, and prior experience in managing social media outreach.

For the purposes of this publication, sociad media applications refer to internet- and mobile-based
tools such as blogs, podcasts, socia networking stes, and other relevant communications
applications.

Socid media adlow for ingtant and direct two-way communication between people and
organizations. The primary difference between an organization's website and a social media
platform is that sociad media alow your audience to react and respond to information that is
provided. A sample of how the IAEA has used socid mediain emergency responseis provided in

Appendix I.

The two-way socia media communications model holds benefits and risks for an organization. Itis
strongly recommended that an organization conduct a thorough analysis of these benefits and risks
before implementing a socid media strategy. Before a socid media presence is created, an
organization should establish:
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O A clear and consstent strategy for types of information to be provided;
O  Ownership and assignment of dutiesto update and maintain socia media outlets; and
U Rulesof engagement for how to respond and react to commentary by the genera public.

Furthermore, it is strongly recommended that an organization does not undertake the creation of a
new socia media channel during a radiation emergency. A communications team must have
experience using socid media tools during norma operations to be prepared for the surge in
activity and response that may arise during alarge-scale radiation emergency.

Comments by the public may be enabled for a sociad media resource but should be monitored
closely on adaily basis. Comments would be sent to a manager of the social media resource. In the
interest of transparency, it would be advantageous to implement a set of guidelines that the
audience must follow when responding to comments. For possible guidance, as an example:
“Racist, abusive or threatening posts are not acceptable and will be removed by our moderators.
We aim to respond to all legitimate complaints/comments as soon as we can.”

Hotline

The general public requests information from official organizations about radiation, health
effects etc. In order to respond to these inquiries, it is necessary to open a health counselling
hotline and/or general counselling hotline on a radiation emergency to provide health
counselling and disseminate correct information. The number of staff and telephone lines
needs to be increased to avoid becoming overwhelmed at the initial stage of the emergency.

It is useful to provide common information on officia websites as Frequently Asked
Questions (FAQ), because many questions and inquiries overlap.

A health counselling hotline can expect to receive comments and feedback on emergency
management, hostility/outrage calls, and offers of advice from public and self-appointed
experts. Also, medical staff (e.g. clinic doctors, dentist, nurses, etc.) might call a hotline to ask
whether it is safe to treat or receive patients evacuated from the site of a radiation emergency.

Examples of FAQsreceived via hotlinein case of an accident at a nuclear power plant

®  Please explain the meaning of the numerical values reported by the media.
®  What kinds of actions should be taken to decontaminate radioactive materials? Can they

be taken at home?
® | ampregnant. Am | going to be affected by radiation?
®  |liveinacity 200 km from the accident site. Is it better to avoid going out? | understand

the radiation level isgoing up. Isit safe?
B  |sit safeto receive an evacuee from the accident site?

® | am a patient with hyperthyroidism under treatment. Will local tap water containing
radioactive iodine have a bad effect on my health?

®  How doesradioactive iodine affect the body once it has been ingested?

® | amstill worried even when radioactive substances detected in vegetables are within the
regulated range of safety. Isthere any effect on pregnant women or on children?
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®  The media are reporting that food has been contaminated by radiation. Are there any
precautions we should take when eating vegetables and other foods?

® | have heard that radioactive substances have been detected in tap water, but | drank it
without knowing it. Am | all right? May | use water to have a shower, gargle, brush my
teeth, etc.?

®  Canl open awindow?

® | wish to take a radiation exposure measurement (contamination screening, Whole Body
Counting). Where can | takeit?

Trained gtaff should be readily available to answer incoming phone cals and to provide callers
accordingly with the information requested or tell them how to find it. Hotline staffers should be
prepared to provide accurate and clear information on many topics related to an emergency. Below
aretopicsthat may belikely points of general interest during alarge-scale radiation emergency.

Potential topicsof interest during large-scaleradiation emer gency

®  Radiation safety measures.

®  Evacuation conditions.

®  Conditions of facility and/or radioactive material.
®  Trave redtrictions.

®  Environmental impact.

®  Offersof assstance.

A pre-recorded message on the hotline can provide callers with immediate information and
filter the number of people who will need personal assistance. The information should include
the most up-to-date protective actions and guidelines.

Where the capability is available, authorities may have the ability to widely broadcast text
messages with emergency information to mobile devices.

Managing public reactions

Health and environment issues stemming from radiation emergencies can provoke strong
emotions, including anger and hostility. To handle these reactions effectively, PIOs should
remember that:

= Hodtility is wusually directed a communicators as representatives of an
organization/administration, and not at them asindividuals; and
» Deadling ineffectively with hostility can erode trust and credibility.

It is necessary to acknowledge the existence of hostility, control apprehension, listen and be
prepared. It is best to plan, prepare and practice presentation of the issues. PIOs need to
anticipate questions and answers, and to communicate empathy and care. They should be able
to recognize people's frustrations, listen to them and answer their questions carefully. In
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genera, establishing trust between parties, displaying openness and honesty, communicating
timely information and having a good record of past relationships, al serve to counteract
hostility.

M edia monitoring

During an emergency, monitoring the media and other sources (non-news Internet sites,
advocacy groups, other government agencies, blogs and other new media) for information
being reported will be vital. Not only can this be used to assess the effectiveness of
communications efforts and media pick up of emergency related messaging, it can also be
used to detect any rumours or false information that may be circulating about the emergency.
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PC-1S.14. RUMOURS AND RUMOUR CONTROL

It is important to monitor and collect information on rumours in the news media or public
domain. This could be in the format of a simple tracking list. Depending on the scale of the
emergency, the establishment of a rumour control centre may be necessary. This centre could
be located within the PIC (see Section 2.2.).

The larger the scale of the emergency, the more sources of information there are. PIOs must
be aware of what other sources are saying about the emergency, for three reasons.

= Other sources may have important and valuable additional information.

= Other sources may be reporting things inaccurately. The longer those inaccuracies go
uncorrected, the more they get repeated and taken as truth.

= |f other sources are reporting aspects of the emergency and your organization is unable to
address them when asked, you will appear incompetent, badly damaging public trust and
communication efficacy.

Rumours appear when a group tries to make sense of an ambiguous, uncertain or chaotic
situation. Rumours may spread through mass media, internet, in oral communication and
individuals may transmit them to a number of persons. Rumours will spread depending on
their attractiveness, the uncertainty of the situation, lack of information, and the existence of a
cohesive social group. With certain strategies the start of a rumour can be prevented, with
others a rumour’s credibility can be lowered or its spreading avoided. Providing clear and
transparent information to the public is crucial.

Although there is no recipe to fight rumours, some guidelines exist:

Continue to provide frequent and complete information to the public.

If necessary, organize a rumour control centre, for detecting, following, and responding
to rumours.

PIOs should be trained to cope with rumours. Take into account what kind of rumours
would be the most devastating for your organization. Study similar rumours.

Build strong and positive relationships with the public so that rumours may be doubted if
not rejected.

Ensure good internal communication within your organization, so that it does not itself
become afertile ground for rumour growth.

o O 0O oo

In order to best correct or counteract a rumour, it is recommended to reiterate the facts
through official message dissemination rather than simply reect the rumour. Even
acknowledging or mentioning a rumour may add to its spread. Rumour control should begin
as soon as possible because it becomes more difficult to control a rumour as it continues to
spread. The more people hear a rumour, the more likely they are to believe it. A rumour can
be neglected only if it isharmless or if it can be judged to fade by itself.

False alarms

A false dlarm — a situation when warning about a certain danger is issued when nothing has
really happened — can present a significant problem in risk communication. It can cause
unnecessary fear, bring resources to a place where they are not needed and potentially divert
emergency responders away from legitimate emergencies. Over time, repeated false alarmsin
a certain area may cause people to start to ignore all alarms, knowing that each time it will

68





likely be afake. Simply stated, the more false alarms, less people will trust risk organizations
and their communications. The consequences can be serious for radiation issues since the
consideration of warningsis of tremendous importance for survival.

False alarms occur for different reasons. rumours, mistakes and errors of different kinds (e.g.
lapses, misunderstandings or wrong estimations), changes in an emergency’s development
and overly sensitive monitoring equipment.

To prevent serious consequences from false alarms they must be recognized as soon as

possible and response should immediately follow, including information about the real
situation and reasons for the unnecessary alarm.
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PC-1S.15. DEVELOPING MEDIA RELATIONSHIPS

Given the fast-developing nature of a radiation emergency, it is important to have well-
established relationships with key media outlets already in place. This means having the news
media's contact information, and making sure they have yours.

In order to encourage accurate and fair coverage of the emergency, a relationship based on
some degree of personal contact should exist before it occurs. Meeting with news media
personnel in advance (editors who will stay in their newsrooms, as well as reporters who will
be out at the scene actually covering events) can be helpful. However, bear in mind that their
job is to report what is happening and they have to work to tight deadlines. It may therefore
be best to visit them to establish good personal contacts. Expenditure of some resources in
this way can be a valuable investment. Given that the radiation emergencies are generally
infrequent, it may be helpful to maintain this contact via periodic meetings, e-mails or phone
calls. Staff turnover in the journalism field is also quite frequent, so building and maintaining
these rel ationships should be an on-going focus.

While having working relationships established in advance is good basic practice, it is
impossible to maintain them with all the news media outlets that might cover an emergency.
A priority list should be established, based on how large their audiences are, (such as major
television stations and wire services) and on how responsibly they behave in normal
circumstances.

The mass media are a useful channel to communicate emergency related information to a
broad range of audiences. Media can be specifically selected to reach certain audiences by
their interest or location. It must be kept in mind, however, that the media do not just transmit
information directly; they determine what will actually be reported according to their own
agenda. Media are in the business of selling news to generate revenue and this will strongly
influence how and what they report. They aso see themselves as the voice of the public —
raising concerns that are in the public interest. During the early phase of an emergency, media
are generaly more likely to report facts without any challenge. Over time however, this may
change as the media will become more analytical in their reporting and in their assessment of
the emergency response, often raising concerns or issues being expressed by the members of
the public or other interest groups. How quickly this change occurs may depend on the
severity of the emergency, but is also strongly influenced by the overall level of trust and
perceived credibility of the response organization both before and during the emergency.

Prior to an emergency, the media can also be used as part of overall efforts to build public
awareness and knowledge about radiation safety issues and emergency response measures.
There may also be opportunity to engage the media, through briefings, events, tours and
exercise simulations to improve their knowledge of the subject matter prior to an emergency.

Organizations should work to build positive relationships with the media in advance of an
emergency. If the media have never heard of an organization or if it is regarded as difficult to
get information from, reporters may go elsewhere for information during an emergency.
Being accessible to media, providing timely responses and being open and upfront with day-
to-day media relations will go a long way to establishing an organization as media-friendly.
Proactive media relations — having effective and knowledgeable spokespersons available for
interviews on a variety of topics with key media (science, health and environmental reporters)
— can also help solidify positive relations.
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To satisfy media needs for visuals during an emergency, PIOs should consider producing
print quality photos and broadcast quality video footage that may be helpful to visualize what
is happening. If thisis not practical or possible, consideration should be given to a media pool
during an emergency, where a small number of cameras are permitted access to film, but are
required to share footage or photos with all journalists.

The more significant the emergency, the more constant the news coverage will be. If the
emergency response officials are not communicating for any period of time, even as little as
half an hour in alarge scale crisis, the 24/7 demands of the media news cycle means that they
will fill that vacuum with whatever information they can get from other sources, such as on-
the-scene commentators, persona reaction interviews, new developments (rumours or
otherwise), critics, etc. This information may or may not be accurate and could aso
undermine response objectives. Therefore, PIOs should offer regular updates, even if
sometimes this means that there have been no new developments. This will be particularly
important during the initial phase of the emergency response.

Therefore the following guidelines regarding media should be considered:

U Emergency planning process needs to include specia considerations regarding relations
with the media.

U Determine the audiences of particular media outlets and their preferences, so that during
an emergency the most effective outlet will be used. Remain aware that social networking
also drives the warning process.

L Be prepared for different demands and interests of local, regional, national and
international media; the first will search for special, practical information important for
local populations, while the latter focus on satisfying wider global interests.
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PC-1S.16. TRAINING THE MEDIA ON RESPONSE
TO A RADIATION EMERGENCY

Training for the media is important, since they usually recognize the need to establish facts.
The media can also recognise that they could be in personal danger in covering a radiation
emergency. Establishing media relationships in advance should include offering factual
training about radiation emergencies. This training should be offered at a location and on a
schedule most convenient to the media outlet. The information offered in these training
sessions should be simple, understandable to non-technical people and relevant to the news
media. For example, the media will want to know about safe access to the scene of an
emergency, or what types of persona safety protection they might need, in addition to
understanding the radiation basics of the situation.

These training sessions should provide resource materials to which editors can refer in an
emergency, or which reporters can take with them to the situation they have to cover. This
material should be concise and relevant, for example short pocket guides or quick reference
pocket cards. It should include contact information for emergency response authorities,
especially the PIO.

Because job turnover at most media outlets is frequent, the training should be offered
periodically to maintain good contact. Whenever possible, the news media should be invited
to participate in emergency exercises. Many news outlets tend to decline such invitations,
stating the need to be independent from the organizations they report on. It may help to point
out that the exercises could help them prepare for coverage of an emergency in which their
personnel will need to report.

Besides the authority, operators should also organise regular meetings with the media who
cover their plants on adaily basis, those mediawho may cover the plant during an emergency,
and those media who have interest in such training. The purpose of these meetings is to
familiarise the media with the following:

Current status of facilities and activities involving sources of ionizing radiation.
Basics of nuclear power operations.

Overview of nuclear industry issues.

Basics of radiation.

Emergency planning and response facilities.

Emergency exercises.

Points of contact during an emergency.

Co-ordination among responding agencies.

poopoooooo
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PC-1S.17. GOOD PRACTICESFOR PIOs
Empathize and respect the emotions of your audiences

When communicating with the public, communicators must be senditive to and acknowledge
people's concerns. They should understand the specific risk perception factors that may drive those
concerns. The more threatening the situation feels; the more vital thisis, because chemica changes
in the brain will rise as stress increases, impairing cognitive ability. The emotiond impact of the
emergency plays an important rolein how it is percelved.

Be honest and open

Communicators should be upfront with information and provide as much as possible as early as
possible. If some information cannot be released, as may be the case with acts of terror, they
should explain the reasons why it is being restricted. Being honest and open means not only being
truthful in what is said, but also being forthcoming with information. This helps to maintain trust
relationship between the response organization and the public.

Give people thingsthey can do

Communications should dtrive to give people a sense of control over their own well-being.
Remembering that public perception of risk decreases when there is control over the risk,
emergency response procedures should include actions the public may take, such as places people
can go for care, actual physica steps people can take to protect themselves (shelter-in-place, iodine
tablets, evacuation), or ways that people can get more information and stay informed of on-going
devel opments. Messages should stress this type of empowering options where feasible.

Avoid absolutes

Command-and-control organizations, like emergency response organizations, often fee they must
demondtrate control by stating things firmly, such as "we have the situation under control” or "it's
safe’. Such absolutes may pose problems if advice or assessments change as the emergency
evolves. It will be important to provide messages that alow for changes should circumstance
warrant.

Admit uncertainty

If communicators don't know something, they should say so, rather than claming to know and
only later being found to have been less than truthful. Demonstrating honesty by acknowledging
uncertainty actually creates trust, which may outweigh any questions about competence that such
an admission normally might cause.

Risk comparisonsarerisky

Because risks give rise to different emotiona responses and as a consequence how they are
perceived, comparing one risk to another may not be effective and may actualy undermine the
credibility of the communicator. This is especidly the case if risks are compared on only their
satistical similarity, rather than their perceived similarity. Thus comparing the cancer risk for an
exposed person during an emergency to the same risk for a radiation worker would be better than
comparing it to cancer risk from smoking.
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Be car eful with use of numbers

Because risk perceptions are informed by feelings as well as facts, using only facts (datistics and
numbers) ignores and discounts how people are fegling. Research has shown that even quite well-
educated people often don't understand numbers. And for every datistic where there is a one-in-
something chance of risk, there will be people who see themselves as the one. Numerica
information can be used, but must be made ssmple and clear. It should only be used as one means
of describing the risk, as one tool to help people assess risk for themsalves rather than something
definitive.

Anticipate outrage

Where a hazard creates a sense of public outrage, it will be seen asless acceptable and percelved as
a grester risk than the hazard itsalf. The potential for public outrage is red for radiation
emergencies. PIOs should be prepared to address the emergency itself but also pay attention to the
feelings of the public in how and what is said.

Don't delay: theimportance of framing

First impressions of a situation are vital to all the perceptions of that situation which follow.
PIOs should take the initiative in framing what people know about the event or risk,
essentially painting the first picture of the circumstance in people's minds, since that is the
frame of reference against which all subsequent information will be compared.

Never say ‘no comment’
The middle of a looming crisis is not the occasion to say “No comment.” “No comment”
should almost never be used by a risk communicator. The phrase suggests a lack of candour

conveys a sense of secrecy and connotes that you know something that you are either not
willing or not alowed to share with the public, creating scepticism and mistrust.
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PC-1S.18. COMMUNICATING ON LONGER-TERM PROTECTIVE ACTIONS

A large scale emergency will involve the implementation of longer-term protective actions,
which require continued efforts in public communications.

Where possible, information on radiation risks should be communicated by one authoritative
organization, even if more than one is involved. A multi-agency response with one
spokesperson on risks can establish clarity of ongoing communications with the public.

The following factors will need to be included in communications on longer-term protective
actions:

o OO0 O 0O O OO0 O O

Description of the possible pathways by which people could be exposed to radiation from
residual contamination and any necessary protective actions.

Estimates of radiation doses to people should be made using the best available data and
updated regularly in light of monitoring.

Explain the possible health implications of the doses received.

Comparison of estimated radiation doses with doses from other sources of radiation,
natural radiation and medical practices being helpful examples.

Clear explanation of the risks from radiation exposure, including acute and long term
risks, in straightforward language.

Clear communication strategy for publishing the results from a monitoring programme
that may have been set up.

Provision to the public of detailed results of radiation monitoring tests and what the
results mean in terms of risk to health.

Provision of information on how the public can protect themselves and their families.
Provision of information on the effectiveness of the clean-up measures.

Clear explanation of and communications on food restrictions that may last far longer than
any other protective actions, because of the internal dose pathway.

Clear explanation of any specia considerations about animal welfare.
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Appendix |
Templates and Samples

Holding Statement (For use before specific information is available):

Date: [date of issu€] ...........cvvvvvvevneennnn..... [PressRelease Number] .....ooooeeennea

Time: [timeof issu€g] .........coovviviiiiiiiiie e,

[Organization name] confirms that it has received a report of [nature of event]. According to
the information received at this time, the [event] occurred at [time and location]. Reports
indicate that [any confirmed information on the event] and that [any initial measures)
measures are being taken to protect [the public, responders, products, trade, or specify as
appropriate]. The [specify plan as appropriate] emergency plan has now been activated [and
we have activated our Public Information Centre].

[Organization name] is coordinating its activities with responders now at the scene and other
involved agencies [specify as appropriate]. We will be providing further information as soon
as it becomes available. [Provide details on timing of any updates or briefings].

For further information:

Name [name of contact for the medial:
Title [title of media contact]:
Organization:

Telephone:

Mobile:

Email:

Website:
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Press Release
(for aradiological emergency toinclude RDDs and transport emer gencies):

Date: [date of issu€] ...........cevvvvvvevneennnn..... [PressRelease Number] ......cooceeennen
Time: [timeof issu€g] .........coovviiiiiiiiii e,

[Organization name] confirms that an emergency has occurred [nature of event] that
[possibly] involves radioactive material. According to the information received at this time,
the [emergency] occurred at [time and location]. Reports indicate that [any confirmed
information on the event] and that [any initial measures| measures are being taken to protect
[the public, responders, food, products, trade or specify as appropriate]. The [specify plan as
appropriate] emergency plan has now been activated [and we have activated our Public
Information Centre].

The public is advised on the following:

Do not handle any possible radioactive item [fragment from a bomb or any item picked up
at the sceng].

»= Those who left the scene without being assessed by the [specify] should change their
clothing, shower (if possible), wash hands before eating and go to [specify] to be assessed
and receive further instructions.

= Anyone who transported anyone (e.g. injured persons) must go to [specify the place] for
individual monitoring and monitoring of vehicles for contamination.

[If an airborne release is suspected (specify, depending on scenario)] the public within about 1
km of [specify local description — roads, districts — that will be understandable to the public]
are advised on the following:

» Remain inside until [specify when any actual or possible release will be over].

= Do not eat or drink anything that may have been contaminated (e.g. vegetables grown
outside or rainwater) until informed otherwise.

Make sure that children are not playing on the ground.

Wash hands before eating.

Avoid dusty areas or activities that will make dust.

Do not be concerned about those evacuated (they are not dangerous to be near).

Do not go to the scene to volunteer or to help. If assistance is needed, announcements will
be made.

If you have a health concern go to [once available specify a location away from the local
hospital where monitoring will be performed and questions answered].

Medical practitioners should be alerted for patients that have symptoms of radiation exposure
[burns with no apparent cause — the person does not remember being burned].

If you have any questions please call [give a hot line number where large number of calls will
not interfere with the response].

We will be providing further information as soon as it becomes available. [Provide details on
timing of any updates or briefings].

For further information:

Name [name of contact for the media]:
Title [title of media contact]:
Organization:

Telephone: (land line and mobile) Email:
Website:
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Press Release (for alost or stolen source):

Date: [dateof issu€] ..........coeoeevvvivvvevnnnenn... [PressRelease Number] ...l
Time: [timeof issu€] .......coovveiiiiiiiiie,

[Organization name] confirms that a dangerous radioactive item was lost/stolen [specify].
According to the information received at this time, it was lost/stolen [specify] at [time and
location]. The [specify the governmental organization leading the response] is [specify initial
measures being taken (e.g. conduct a search)] and is asking the public for help in finding this
dangerous item. The [specify plan as appropriate] emergency plan has now been activated
[and we have activated our Public Information Centre].

The item looks like [describe and provide picture or drawing if possible].
The public is advised on the following:

» Thisitem isvery dangerous. If found, it should not be touched and all persons should stay
at least 10 metres away from it.

» Those who may have seen the item should immediately report to the [specify].

= |f you touched or have been near the item you should contact [specify a phone number
where large number of callswill not interfere with the response].

Medical practitioners are advised of the possibility that patients may appear with symptoms of
radiation exposure [burns with no apparent cause — the person does not remember being
burned)].

Scrap metal dealers and buyers of used metal items are asked to be on alert.

If you believe you have information that may be helpful, please call [give a hotline number
where alarge number of callswill not interfere with the response].

We will be providing further information as soon as it becomes available. [Provide details on
timing of any updates or briefings|.

For further information:

Name [name of contact for the medial:
Title [title of media contact]:
Organization:

Telephone:

Mobile:

Email:

Website:
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Press Release
(for discovery of dangerous sourcein a public place (e.g. customsor post office)

Date: [dateof issu€] ..........cocovvvvvivvvevenvenn... [PressRelease Number] ...l
Time: [timeof issue] .......ooovvviiiiiiiie,

[Organization name] confirms that dangerous radioactive material was discovered at
[specify]. According to the information received at this time, the material was discovered at
[time and location]. Reports indicate that [any confirmed information on effects] and that [any
initial measures| measures are being taken to protect [the public or specify as appropriate].
The [specify plan as appropriate] emergency plan has now been activated [and we have
activated our Public Information Centre].

The public is advised on the following:

» Those who may have been near to where the material was found within the past [specify
time interval] and/or may have been near to it while it was being carried/shipped [specify
details] should contact [specify] to be assessed and receive further instructions.

Medical practitioners are advised of the possibility that patients may present with symptoms
of radiation exposure [burns with no apparent cause — the person does not remember being
burned)].

If you believe you have information that may be helpful, or questions, please call [give a
hotline number where a large number of callswill not interfere with the responseg].

We will be providing further information as soon as it becomes available. [Provide details on
timing of any updates or briefings].

For further information:

Name [name of contact for the medial:
Title [title of media contact]:
Organization:

Telephone:

Mobile:

Email:

Website:

80





Samples

Periodic Press Release

Fukushima Nuclear Accident Update (11 March 2011, 11:45 UTC)

The IAEA's Incrdern and Emergency Centre has recetved information from japan's Nuclear and Industrial Safery Agency (NISA) that a hesghvened
state of alert has been deciared at Fukushima Daichi nuclear power plant N4 says the plam has been shut down and no release af radiabion has
been derected

Japanese authorives hkave also reported a fire at the Onagawa nuclear power plant, which has been extingwshed. They say Onagawa, Fukushima=
Daini and Tokai nuclear power plants were aho shut down sutomatically, and na radiztion release has been datecred.

The |AEA recerved information from its International Seismic Safety Centre that a second earthquake of magnnude 6.5 has struck Japan near the
coast of Honshu, near the Tolkai plamt

The IAE4 is seeking further details on the situstion at Fukiushima Daiichi and other nuclear power plants and research reactors, including
informanon on off-sne and on-sie electrical power supplies; cooling systems and the condman of the reactor busldings. Nuclear fuel requires
continued cooling even after a plant is shit down,

The IAEA i5 also seeking information on the status of radicactive scurces in the country, such as medical and industrial equipment

Thee Warld Metecrological Organization has infarmed the IAEA that prevailing winds are blowng eastwards, away from the Japanese coast

All IAEA stafi in Japan_ both in the Tokyo office and in nuclear facilities, are confirmed to be safe

Fukushima Nuclear Accident Update (11 March 2011, 08:30 UTC)

The |AEA's Incident and Emergency Centre received information from the International Seismic Safety Centre (185C) at around 0815 CET this
morning aboust the earchguake of magnitude 8 9 near the east coast of Homshy, Japan

The Agency is lisising with the Japanese Ministry of Economy, Trade and Industry (METY) to confirm fusther detaily of the siustian. Japaness
autharities reporied thar the four nuclear power planms closest 1o the quake have been safely shur down.

The Agency has sent an offer of Goad Offices o Japan, should the country request suppant

Current media reparts say a tsunami abert has been iwsued for 30 countries, reaching as far as Central Amenca. The Agency i seeking further
infarmanan on which countries and nuclear faclites may be affected.
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Pur pose-built emer gency website

IAEA AlertLog example

IAEA Alert Log

"rif1l‘1-‘1+4i-"ilr_.£4 1ens L'If:ﬁﬂ%p
HOME  AMNOUNCEMENTS  MAILIWG LIST O
Japan Earthquake Update (11 March 16:55 UTC) @ TAEA Twitter Feed

11 March 2011 O [rterratonl Nudesr Safety Cogerts Conciucs
Lrannauncements, T Featured LATA Feer v of Korm's Requintiry Syt
it ity SR & s B

Japanese authorities have informed the IAEA's Incident and Emergency Centre (IEC) that they hive s » ek Pt
ordired the svacuation of residents within a thres-kilometrs radiug of the Fukushima Dalichi nucléar P Plant Stabidaation hits: (il hin T 7
poswer plant, and told people within a 10-kilometre radies 1o remain indoors; des wg

O LALA Chind fo Viadt Japan, Survey Fulunderne
The Japanese authorities say there has 50 far been no release of radiation from any of the nuclear Acocdent, 5w MBSy gtk T der sgs

P plants affected by today's earthguake and aftershocks.

o Anncuncements

“The IAEA continues to stand ready to provide technical assistance of any kind, should japan request
this,” IAEA Director General Yukiya Amano said.

0 Festesd
The IAEA’s IEC continues to liaise with the Japanese autharities, and s in full responie mode to

monitor the situation closely round the clock. Additional Resources

O LAEA Incxdend s Emengency Cantre

Japan Earthquake Update (11 March 11:45 UTC) 0 DA el G Sty Gt

O LAZA Power Reacor Informeton Sntem

11 March 2011

G annauncermants, 5 Featured 0 LAEA Pross Room RS Foed
The LAEA's Incident and Emargency Centre has received information from Japan‘s Nuclear and . TS Sowe

industrial Safety Agency (NISA) that a heightened state of alert has been declared a1 Fukushima Dalichi 0 Tisnaces fir Prase
nuclear power plant. NISA says the plant has been thut down and no relesse of radistion has been

detected.

Japanese authorities have also reported a fire at the Onagawa nuclear power plant, which has been
extinguithed, They say Onagawa, Fukushima-Dainl and Tokal nucledr power plants were alio shut
dowwn airtomatically, and no radiation releate has been detected.

The LAEA received information from its International Sefsmic Safety Centre that a second earthquake of
magnitude 5.5 has struck Japan near the coast of Honshu, near the Tokai plant,

Thie IAEA is seaking further detadls on the shuation at Fulushima Dalichi and other nuclear power
plants and research reactors, inclsding information on off-site and on-site electrical power supplies,
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facebook

IAEA

International Atamic Energy Agency

|| mtemational Atomic Enargy
Agency (IAEA]'s Notes

L] International Atomic Energy
Agency (TAEAY's Drafts

Browse Nobes

|| Friends’ Notes
(] Pages’ Notes
[ my totes

D My Drafts

[] Notes About Me

Jump to Fiend or Page

Add tags

Subscribe

International Atomic Energy
Agency (IAEAYs Notes
Edit inport sattings

Use of social media

Japan Earthquake Update (13 March 2011 12:55 UTC)  # edit |
by Internabtional Atomic Energy Agency (LAEA) on Sunday, Mardh 13, 201131 & 11om

Japanese authorbes have informed the [AEA's Inodent and Emargency Centre (JEC) that venting of the
containment of reactor Uinit 3 of the Fulushima Daichi nuciesr power plant started at 9:204M local Ispan
e of 13 March through & controlied release of vapour. The operation s intended to lower pressure
inside the reactor contanment.

Subsequenty, folowng the falure of the high pressure imecton system and other attempts of cooling the
plant, injection of water first and sea water afterwards started. The authoribes have informed the TAEA
that accumulation of hydrogen is possible.

Japanese authoribes have also nformed the TAEA that the first (2., lowest) state of emergency at the
Onagawa nudear power plant has been reported by Tohola Electnc Power Company, The autharibes have
informad the TAEA that the three reactor units at the Onagawa nudiear power plant are under control.

As defined in Arbide 10 of Japan's Act on Special Measures Concerning Mudesr Emergency Preparedness,
the alert was declared as a consequence of radioactivity readings exceedng alowed levels in the area
surrounding the plant. Japanese suthorities are imvestigating the source of radation,

The [AEA has offered its "Good Offices” to Japan to support the nation’s response to the 11 March
earthquake and tsunami, One [AEA capability intended to help member states during crises is the
Recponca and Assistance hetwork (RANET), The natwork consists of nations that can offer spedalized
asestance after a radiation nodent or emergency. Such assistance i coordinated by the [AEA within the:
framework of the Aszctance Convenbon,

The [AEA continues to kass with the Japanese authorities and i monitorng the situaton as it evolves,
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Staff Contact Lists

Appendix |1

It is important to have up-to-date contact lists for staff members who are part of the
emergency response roster for the PIO/Team so they can be contacted at any time, even after
business hours, on weekends and holidays. The same information can be kept in different lists
organized by name or by position. A specific individual can be looked up by name and if a
media relations person is needed (for example), the position can be looked up first.

PI1O/Team (by name)

Name Office Extension Home M obile/Pager Email
Name 1 HiH HHH-HHH- HHH-HHH-
Name 2 HitHH HHH-HHH- HHH- -t
Name 3 HiH HHH-HHH- HHH-HHH-
Name 4 SR St et AL e
(Others...)
P1O/Team (by position)
Position Name Office Home |Mobile/Pager Email
Extension
Lead PIO Name 1 HHH - | -
el
Name 2 HHH - | -
el
Spokesperson Name 3 L HHH-HHHE- | HHH- -
el
Name 4, HitH - | - -t
etc. T
Media Relations

Media monitors

Internet
Coordinator

Hotline
Representatives

Liaison officers

Computer
support

Support staff
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Appendix I11
Internal Communications Log Form

This form should be part of the internal communication log or tracking system. It allows all
communications to become part of an organized system for ease of access during the response
and in the future during debriefing and lessons learned activities.

FROM:

DATE:

TO:

TIME:

MESSAGE:

RESPONSE REQUIRED? Yes [1 No [
WHEN? Immediately [1 ASAP [ When available L[]

RESPONSE:

COPIESTO: U LeadPIO
O Spokesperson
[1 MediaRelations

[] Telephone Responders
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DEFINITIONS
(Definitions marked with an asterisk apply for the purposes of the present publication only.)

accident

Any unintended event, including operating errors, equipment failures or other mishaps, the
consequences or potential consequences of which are not negligible from the point of view of
protection or safety.

arrangements (for emer gency response)

The integrated set of infrastructura elements necessary to provide the capability for
performing a specified function or task required in response to a nuclear or radiological
emergency. These elements may include authorities and responsibilities, organization, co-
ordination, personnel, plans, procedures, facilities, equipment or training.

communication*

A process of message exchange in a personal, cultural and social context, during which it arouses
cognitive activity, emotional states and behaviors. It must be understood that communication is not
smply exchange of information but a complex mutua relationship between involved parties,
though exchange of information, that is only cognitive aspect, is often emphasized.

communication channels*
Used to transmit information, either en mass or targeted to specific audiences the type of
information should be appropriate to both the channel used and the intended target audience.
Traditional communications channels include electronic media (radio and television) and print
media (newspapers and magazines). Information can be provided in the form of press releases
(where media determine if they will use the information), paid advertising (where print space
or broadcast time is purchased) or public service announcements (where print space or
broadcast time is donated by the media).
Other traditional communications channels include:

e warning sirens

e mobile loudspeakers

e toll free hot lines (to answer questions from callers)

e public information centres (where affected residents can get information and ask

questions)
e presentations
e public meetings

contamination

Radioactive substances on surfaces, or within solids, liquids or gases (including the human
body), where their presence is unintended or undesirable, or the process giving rise to their
presence in such places.

dose assessment
Assessment of the dose(s) to an individual or group of people.

emer gency
A non-routine situation or event that necessitates prompt action primarily to mitigate a hazard
or adverse consequences for human health and safety, quality of life, property or the
environment. This includes nuclear or radiological emergencies and conventional
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emergencies such as fires, release of hazardous chemicals, storms or earthquakes. It includes
situations for which prompt action is warranted to mitigate the effects of a perceived hazard.

emer gency phase

The period of time from the detection of conditions warranting an emergency response until
the completion of all the actions taken in anticipation of or in response to the radiological
conditions expected in the first few months of the emergency. This phase typically ends when
the situation is under control, the off-site radiological conditions have been characterized
sufficiently well to identify where food restrictions and temporary relocation are required, and
all required food restrictions and temporary rel ocations have been implemented.

emer gency plan

A description of the objectives, policy and concept of operations for the response to an
emergency and of the structure, authorities and responsibilities for a systematic, co-ordinated
and effective response. The emergency plan serves as the basis for the development of other
plans, procedures and checklists.

emergency procedures
A set of instructions describing in detail actions to be taken by response personnel in an
emergency.

(emer gency) response

The performance of actions to mitigate the consequences of an emergency on human health
and safety, quality of life, property and the environment. It may also provide a basis for the
resumption of normal social and economic activity.

emer gency services

The local off-site response organizations that are generally available and that perform
emergency response functions. These may include police, fire and rescue brigades, ambulance
services, and control teams for hazardous materials.

emer gency wor ker

A worker who may be exposed in excess of occupational dose limits while performing actions
to mitigate the consequences of an emergency for human health and safety, quality of life,
property and the environment.

exposure

The act or condition of being subject to irradiation. Exposure can be either external exposure
(irradiation by sources outside the body) or internal exposure (due to a source within the
body).

first responders
The first members of an emergency service to respond at the scene of an emergency.

incident

Any unintended event, including operating errors, equipment failures, initiating events,
accident precursors, near misses or other mishaps, or unauthorized act, malicious or non-
malicious, the consequences or potential consequences of which are not negligible from the
point of view of protection or safety.
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incident commander *
The person in charge of the emergency response.

initial phase

The period of time from the detection of conditions warranting the implementation of
response actions that must be taken promptly in order to be effective until those actions have
been completed. These actions included taking mitigatory actions by the operator and urgent
protective actions on and off the site.

ionizing radiation*

A general term for radiation (unlike normal visible light) that can cause damage to the tissue
when it passes through by the formation of ions in the tissue. The primary types of ionizing
radiation are gamma, beta, X rays and neutrons.

longer term protective action

A protective action, which is not an urgent protective action. Such protective actions are
likely to be prolonged over weeks, months or years. These include measures such as
relocation, agricultural countermeasures and remedial actions.

mitigatory action

Immediate action by the operator or other party:

(1) To reduce the potential for conditions to develop that would result in exposure or arelease
of radioactive material requiring emergency actions on or off the site; or

(2) To mitigate source conditions that may result in exposure or arelease of radioactive
material requiring emergency actions on or off the site.

non-radiological consequences*

Effects on humans or the environment that are not deterministic or stochastic effects. These
include effects on heath or the quality of life resulting from psychological, social or
economic consequences of the emergency or the response to the emergency.

notification

(1) A report submitted to a national or international authority providing details of an
emergency or potential emergency, for example as required by the Convention on Early
Notification

Convention of a Nuclear Accident;

(2) A set of actions taken upon detection of emergency conditions with the purpose of alerting
all organizations with responsibility for taking emergency response actions in the event of
such conditions.

nuclear or radiological emergency

An emergency in which thereis, or is perceived to be a hazard due to:

(1) The energy resulting from a nuclear chain reaction or from the decay of the products of a
chain reaction; or

(2) Radiation exposure.

off-site: Outside the site area.

on-site: Within the site area.
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operational intervention level (OIL)

A calculated level, measured by instruments or determined by laboratory anaysis, that
corresponds to an intervention level or action level. OlLs are typically expressed in terms of
dose rates or of activity of radioactive material released, time integrated air concentrations,
ground or surface concentrations, or activity concentrations of radionuclides in
environmental, food or water samples. An OIL is a type of action level that is used
immediately and directly (without further assessment) to determine the appropriate protective
actions on the basis of an environmental measurement.

oper ator

Any organization or person applying for authorization or authorized and/or responsible for
nuclear, radiation, radioactive waste or transport safety when undertaking activities or in
relation to any nuclear facilities or sources of ionizing radiation. This includes, private
individuals, governmental bodies, consignors or carriers, licensees, hospitals, and self-
employed persons. This includes those who are either directly in control of a facility or an
activity during use (such as radiographers or carriers) or, in the case of a source not under
control (such as a lost or illicitly removed source or a re-entering satellite), those who were
responsible for the source before control over it was |ost.

protective action
An intervention intended to avoid or reduce doses to members of the public in emergencies or
situations of chronic exposure.

public information centre*
The location for the coordination of all official information released to the media concerning
the emergency.

public information officer *

Person who is primarily responsible for keeping the public and media informed and for
coordinating with all sources of official information to ensure a consistent message is being
provided to the public.

radiation emer gency
A nuclear or radiological emergency.

radiation protection officer

A person technically competent in radiation protection matters relevant for a given type of
practice who is designated by the registrant or licensee to oversee the application of the
relevant requirements established in international safety standards.

radiological assessor

A person who in the event of a nuclear or radiological emergency assists the operator of a
dangerous source by performing radiation surveys, performing dose assessments, controlling
contamination, ensuring the radiation protection of emergency workers and formulating
recommendations on protective actions. The radiological assessor would generally be the
radiation protection officer.

response or ganization

An organization designated or otherwise recognized by a State as being responsible for
managing or implementing any aspect of a response.
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risk communication*

Any combination of actions, words, and other interactions that incorporate and respect the
perceptions of the information recipients, intended to help people make more informed
decisions about threats to their health and safety.

radiation sour ce*

Anything that may cause radiation exposure — such as by emitting ionizing radiation or by
releasing radioactive substances or material — and can be treated as a single entity for
protection and safety purposes. It typically refers to an object or devise (e.g. X-ray machine).
However it could also refer to afacility (e.g. nuclear power plant) or other source of ionizing
radiation for example contamination.

special population groups

Those members of the public for whom special arrangements are necessary in order for
effective protective actions to be taken. Examples include disabled persons, hospital patients
and prisoners.

spokesper son*
Someone engaged to speak on behalf of others.

threat assessment

The process of analysing systematically the hazards associated with facilities, activities or
sources within or beyond the borders of a State in order to identify:

(1) Those events and the associated areas for which protective actions and emergency
countermeasures may be required within the State; and

(2) The actions that would be effective in mitigating the consequences of such events.

war ning point

A contact point that is staffed or able to be alerted at all times for promptly responding to, or
initiating a response to an incoming notification (meaning (1)), warning message, request for
assistance or request for verification of a message, as appropriate, from the IAEA.
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EOC

ICP

ICS

INES

OIL

NGO

PIC

PIO

RDD

Sl

USIE

ABBREVIATIONS

Emergency Operations Centre

Incident Commander

Incident Command Post

Incident Command System

International Nuclear and Radiological Event Scale
Operational Intervention Level

Non-governmental Organization

Public Information Centre

Public Information Officer

Radiological Dispersal Device

International System of Units— Systéeme International d’ Unités

Unified System for Information Exchange in Incidents and Emergencies
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STUDNECENTRUM VOOR KERNENERGIE
CENTRE D'ETUDE DE LENERGIE NUCLEAIRE

A nuclear accident is newsworthy — but only for a limited
time.

Nuclear emergency management has to be prepared for
field reporting.

A nuclear accident is (ab)used in media coverage as a
frame for discussions about nuclear energy.

Centralisation of communication in nuclear emergencies
IS not possible.

The most conflicting topic in emergency management is
(still) “public communication”.

The gap between technical language and common
language is (still) huge.
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Content analysis of 720 articles
In three different countries

LE SOIR L‘DB 'I'EB"L' DELLA SERA

\i’ }g ,\'

L'angoisse nucléaire
saisit le Japon et le monde

'_Z’::l: —

- — W15 a3 4 gy -

Glap;me sull ododeldlssnonmlmm

l r\vdm‘l i ¢ e S Shockin Eumpr, Merked chande dueinpuang






Content analysis of 720 articles
In three dlfferent countrles
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All articles containing : “Fukushima “ and “nuclear”, March 11th - May 11th, 2011





Different status of public debate related to nuclear energy
d

K' bntroversial public topic

*|n 1987 all NPP's closed;

-* n 2007 intended to restart

the nuclear program

* Referendum

oreseen in sprin

2011 o Italy

STUDIECENTRUM VOOR KERNENERGIE
CENTRE DETUDE DE LENERGIE NUCLEAIRE

.

Vivid political debate

* 7 nuclear reactors in operation
* Phase-out law in 2003;

* Recommendation to extend
operating life of existing reactors
* Nuclear renaissance

* Increase in public
for nuclear

Belgium

Not in public agenda
* 1 reactor in operation
* Almost no discussion related
to nuclear issues

Slovenia
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STUDIECENTRUM VOOR KERNENERGIE
CENTRE DETUDE DE LENERGIE NUCLEAIRE

Attentiveness to Fukushima accident
In first week: highest in Italy; later: similar

Number of articles published per week
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6 (Content analysis of 2 Belgian, 2 Italian and 2 Slovenian newspapers, 2 months)
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Attentiveness to Fukushima accident
monotonous decrease = challenge for recovery

STUDIECENTRUM VOOR KERNENERGIE
CENTRE DETUDE DE LENERGIE NUCLEAIRE

Number of articles
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(Content analysis of 2 Belgian, 2 Italian and 2 Slovenian newspapers, 2 months)






reasons

What is newsworthy for media in general?

EXtI'aOTdinary event Earthquake, tsunami, nucl. accident
NeW/UﬂUSUﬂ' information Rare experiences, combination disast.
Conflict Transparency? Human tampering with nature
Drama Will they be able to solve the problem?
T (agedy Dread, catastrophe, link to Chernoby!

Presence of elite or celebrities  Foliticians, superstars, NGO...

e situation (event) can be personalized ~— ©anafectme?
ne event evokes emotional response Evacuation, ruins of NPP
frightenedpeopte——






2 Where were journalists reporting on the accident?

K' Most of them in the offices ...
™ NB=260
Reported from NI=270
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9 (Content analysis of 2 Belgian, 2 Italian and 2 Slovenian newspapers, 2 months)





2 Where were journalists reporting on the accident?

Ke ...some of them in the evacuation zone
; Midden in ' - Ng=260
W de gevarenzone s Ni1=270
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10  (Content analysis of 2 Belgian, 2 Italian and 2 Slovenian newspapers, 2 months)





3 Field reporting = challenge for emergency management

SCK As close to the issue as possible

STUDIECENTRUM VOOR KERNENERGIE
CENTRE DETUDE DE L'ENERGIE NUCLEAIRE

Although danger, not allowed, disturbing, uncertain ....

the journalists want to and have to report from the area
of the nuclear/ radiological emergency.

In every nuclear emergency, there will be journalists
reporting from the field.

11 Photos: Veerle de Vos, VRT





) Importance of press agencies
K' for recovery phase of emergency management

STUDIECENTRUM VOOR KERNENERGIE
CENTRE DETUDE DE LENERGIE NUCLEAIRE

% of articles taken from press agency per week N=720
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? The most published image in evaluated newspapers
Ke Photo: REUTERS

icles taken from press agency per week N=720
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25th commemoration of Chernobyl accident

STUDIECENTRUM VOOR KERNENERGIE
CENTRE DETUDE DE LENERGIE NUCLEAIRE
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Fukushima
through the prism of
Chernobyl
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K. Political discussion in articles related to

Fukushima accident

STUDIECENTRUM VOOR KERNENERGIE
CENTRE DETUDE DE LENERGIE NUCLEAIRE

"Referendum” in Italy
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) Media reported
K' more than only about the accident

STUDIECENTRUM VOOR KERNENERGIE
CENTRE DETUDE DE LENERGIE NUCLEAIRE

Importance of nuclear accident in article
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17  (Content analysis of 2 Belgian, 2 Italian and 2 Slovenian newspapers, 2 months)





How has the main topic changed?
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Diverse topics in media after nuclear emergency

CENTRE DETUDE DE L'ENERGIE NUCLEAIRE

In nuclear events media do not report only by
the following the basic questions

(golden W: who, what, when, where, why)

Bt s, malgré tout, Tikange explosait? they also bring light to safety/risk, technical

== = aspects of other nuclear installations and
=== policy regarding nuclear energy.

. ‘.. ‘\.

q \
Obeazt po volltvah povedo vse (od leve): tan Zelenih Winfried Kertschmann, kancierka Angela Merkel (CDU) in iberalec Guldo
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K' Objectivity in reporting about Fukushima
Orientation towards nuclear energy
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Objectivity in reporting about Fukushima
Orientation towards nuclear energy
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The most conflicting topic related to emergency management

public information
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% of articles

Conflict in Emergency management

N=127
39%
M No Conflict
M Conflict
61%

Public information Em. workers + Other em. actors +
(N=64) actions(N=21) actions(N=8)
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) .
CK' Information sources

In every article approx. 3

STUDIECENTRUM VOOR KERNENERGIE
CENTRE DETUDE DE L'ENERGIE NUCLEAIRE

® The most quoted were Japanese government
and TEPCO

® EU quoted in 2%
® |AEA quoted in 8%

Most quoted:
Domestic External Japanese
It Gov. 37% Gov.37% Gov.66%

Be |[Sec.media30% |Sec.med.30% |Gov.59%

Si |Op.makers37% |Gov.35% Gov.81%
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) Sources of information
CK' credible journalism = more sources

STUDIECENTRUM VOOR KERNENERGIE
CENTRE DETUDE DE L'ENERGIE NUCLEAIRE

Code in journalism:

“If your mama says she loves you, check it out.”
One nuclear event = many sources of information

No possibilities to centralize the communication
Solution: One message, many voices
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) Although about radiation, risks, danger...

K' only 10% of articles reported radiation units
o . NB=260
Presence of radiation units NI=270
Ns=190
100% a0 92% 8%
90%
80%
v 70%
2 Belgium
O 60%
'g 50% W [taly
©  40% M Slovenia
X 30%
20% 12% g0, 12%
Y
0% . .

Units No Units
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) Although about radiation, risks, danger...

K' only 10% of articles reported radiation units
o . NB=260
Presence of radiation units NI=270
Ns=190
90%
80%
S 70% _ — ,
S ey L MSvin 30% Belgium
'g 50% Y\\\ M [taly
©  40% \\ M Slovenia
X 30% \
20% 12% g0, 12%
Y
0% . .

Units No Units
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Descriptive comparisons used in 22% of articles
mostly with historical nuclear accidents

Type of risk comparisons

N NB=58
S 70% Ni=71
(%)
2 58% =
= 60% ° Ns=29
Q
g 50% 45% Belgium
(@)
f 40% H |ta|y
3 309 M Slovenia
(")
2 00
2 20% 12%
s 9%
© 10% 4% 5
S 0% 0% 1%0%

risks from natural workers' something (legal,..) historical

medical radiation exposure to else limits, nuclear

purposes background radiation at norms accident

(e.g. x-ray) nuclear
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Nuclear emergency:

creates a high media pressure at the beginning of an
emergency — attention is lost for later phases,

attracts journalists to report from the affected area,
opens a discussion pro- and contra- nucleatrr,

IS discussed by different information sources,
challenges public communication,

highlights the gap between technical and common
language.





J

CKs

STUDIECENTRUM VOOR KERNENERGIE
CENTRE DETUDE DE L'ENERGIE NUCLEAIRE

University of Liubljana

Universiteit
Antwerpen

32

Acknowledgements

Partners in the media content analysis project:

® University of Ljubljana, Slovenia

® University of Milano, Italy

® University of Antwerp, Belgium

® Belgian Nuclear Research Centre SCK<CEN



http://www.uni-lj.si/en/

http://www.google.be/imgres?imgurl=http://www.idialog.eu/uploads/images/Logos/logo_unimilano.JPG&imgrefurl=http://www.idialog.eu/index.php?page=partners&usg=__TY6PsSFveAc1PsdBrQCTgCx_QYE=&h=312&w=300&sz=25&hl=nl&start=2&zoom=1&tbnid=tlQzOoEjO3s-NM:&tbnh=117&tbnw=113&ei=dC8dT86NK4qL8gO1wPCmCw&prev=/search?q=university+of+milan+logo&hl=nl&sa=X&rls=com.microsoft:en-us&tbm=isch&prmd=ivnsm&itbs=1




d

e

STUDIECENTRUM VOOR KERNENERGIE
CENTRE D’ETUDE DE L'ENERGIE NUCLEAIRE

Radiological risk perception:
A discrepancy between the experts and
the general population

Tanja Perko

Belgian Nuclear Research Centre SCK<CEN
Institute for Environment, Health and Safety

DANG ER tperko@sckcen.be

Radiation
risk
International Symposium on Environmental radioactivity:
Copyright © 2012 Implications for environmental and human health
SCK-CEN Plymouth; 3-4 September 2012

1





Attitude towards radiological hazards changes in time
From enthusiasm and fascination - to nuclear stigma

d'éner.

" LAINE ORADIUM
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What is risk perception?
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Probability

X

Severity

~ RISK RISK PERCEPTION
HAZARD Likelihood that Subjective

Anything that someone will be iudaement
can cause harm harmed by the R
hazard

Source of pictures: The Simpson





What is risk perception?
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Probability
x

Severity ATTITUDE BEHAVIOUR
Likelil(;%cg that + HERAIAE el |I"IdiVidua|S deg ree

\ Subjective
someone will be 7 j J

hamediby the hazar gzl of like or dislike Action

HAZARD
Anything that
can cause harm

Source of pictures: The Simpson





Radiological risk perception = Two latent concepts
K. Not all radiation is perceived similar

STUDIECENTRUM VOOR KERNENERGIE
CENTRE D’ETUDE DE L'ENERGIE NUCLEAIRE

Perception of the following risks: |Factor 1 | Factor 2

An accident in a nucl. installation 0.94

A terrorist attack with a 0.70
radioactive source

Radioactive waste 0.67
Residues of radioactivity in food 0.46

Radiation from mobile phones 0.74

Natural radiation 0.62
Medical X-rays 0.51

5 Data base: SCK<CEN Barometer 2011, n=1020

Rotation Method: Oblimin with Kaiser Normalization

Extraction Method: Principal Axis Factoring

Factor analysis
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Military origin of nuclear technology
Dramatic accidents on nuclear facilities (TMI, Chernobyl,...)

Very rigid, technocratic and hierarchical approaches in
iIndustry

Nontransparent attitudes towards public from responsible
organizations and nuclear industry

Complex topic, several areas,
Big uncertainties,

Communication not adjusted to pubilic ...





K‘ Why are views related to nuclear risks
so different?

STUDIECENTRUM VOOR KERNENERGIE
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Military origin of nuclear technology
Dramatic accidents on nuclear facilities (TMI, Chernobyl,...)

Very rigid, technocratic and hierarchical approaches in
iIndustry

Nontransparent attitudes towards public from responsible
organizations and nuclear industry

Complex topic, several areas,
Big uncertainties,
Communication not adjusted to public ...

Expert and lay people consider different things when
evaluating radiological risks
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Related to nanotechnology:
Laypeople’s risk assessment were higher than expert’'s
Laypeople showed less trust in authorities than experts
did.
Booth groups perceived similar levels of benefits
(Siegrrist et. al, 2007)
Related to biotechnology:

Laypeople perceived food and medical applications as
more harmful and less useful than experts.

(Savadori et. al, 2004)
Related to nuclear waste
(the believes related to RP of other group):

They thought the other group saw larger risks than they
in fact did (Sjoberg et. al, 2000)
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For experts

Not complex area, easy
to manage, the
consequences of doses
are small, there are
available approaches to

safe and technically
feasible solutions

Beliefs about differences in perception

of radiological risks

For lay people

Complex area, high
perception of danger
and fear, effects on
health, decreasing of
properties values,
opposition to radiation
facilities, NIMBY

No understanding for different views between 2 groups:
no effective and real communication!

Source: Zeleznik, 2009
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Very small groups of risk assessment experts was
studied

The experts were not topical experts in the various
fields that were investigated

The research is based on the assumption that experts
know more about the hazards of nuclear or radiological
technology

It was assumed that experts speak with one voice

No empirical studies available related to emerging
nuclear technologies and its risks related to the
accidents





> Our study:
K. Risk perception of a nuclear accident in general
and on the Fukushima example

STUDIECENTRUM VOOR KERNENERGIE
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® All professionally exposed at Belgian nuclear
research installation (n=332)

® Only people that enter the controlling zone were
Included (they receive special radiation-protection
training)

® The special group related to received exposure
>0.5mSv/y (n=49) was studied

® The level of general knowledge related to ionizing
radiation was included

All this was compared to representative Belgian
population (n=1020)
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Frequency

, K' The result:
Different risk perception of an accident
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How high or how low is the risks of an accident in a nuclear installation
for an ordinary citizen of Belgium?

General population Professionally exposed
400- Mean = 2,29 Mean = 2,02
Std.Dev. = 1,189 Std.Dev. : 1.13
N= 954 N=326
3004 /-\

100

Frequency

Wy
AN | A

] [

T T T
200 3,00 400

Very low Very high
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300

200

S T F

100

The result

Different risk perception of the Fukushima

What happened in Japan
makes me more worried about the dangers from BE nuclear installations

General population

| Mean = 3.29

Std.Dev. = 1,222

N= 911

/

¢ Strongly disagree

/‘_\

\.

1 Strongly agree
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The result:
Experts don’t speak with one voice

Comparison of
Professionally exposed vs.
group of those who received doses > 0.5mSv/y

® People with taking more radiological risk have
significantly lower risk perception of an accident in a
nuclear installation

® are after the Fukushima nuclear accident
significantly less concerned related to dangers from
BE nuclear installations.





K' Risk perception among professionally exposed
influenced by:
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® Number of years of experience in nuclear

applications / radiation =

® How often are you in average professionally

exposed to radiation? -

® | feel well protected against risks from nuclear

installations =

® There is sufficient control by authorities on the

safety in nuclear installations in Belgium +
15





Possible

Risk Explanation of .
. ; Explanatory scale communication
characteristics influence
approach
. Practical and emotional
Personal Increases risk controllable — not . L
iInvolvement in risk
control tolerance controllable
governance.
Depends upon . .
N P P . .| Building social and
Institutional confidence in trust, confidence in |._ ... .. o
S oo institutional trust in risk
control institutional Institution
management.
performance
. Increases risk voluntary -
Voluntariness ) Y Stakeholder process
tolerance involuntary

Familiarity

Increases risk
tolerance

familiar — not
familiar

Communication
campaign makes it
familiar

Dread / fear

Decreases risk
tolerance

fear — no fear

Since feeling of
helplessness triggers
fear give the instruction
what to do ...

Slovic, 2000; Renn, 2008; Sjoberg ,2000 ..
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What makes radiological risks more tolerated?
Less people trust, more they fear, less they tolerate

What influences people’s trust?

Dedication,
Honesty, |
openness 15: commitment
- 0
20% 15-20%

Competence
, expertise
15-20%
Empathy /
and caring
50 %

Source: Renn & Levine, 1991






Source: Der Spiegel: 08/19/2011

SPIEGEL: The government of the Fukushima prefecture has
Invited you to inform people in the affected region about radiation
risks. Right at the beginning, you said: "The effects of radiation do
not come to people who are happy and laughing, they come to
people who are weak-spirited." What did you mean by that?

Yamashita: That was on March 20 during the first meeting. | was
really shocked. The people were so serious, nobody laughed at
all.

SPIEGEL: These people's villages and home towns are
contaminated. Nobody knows about the invisible dangers. What
did you expect?

Yamashita: The mood of the people was really depressed. From
animal experiments with rats we clearly know that animals who
are very susceptible to stress will be more affected by radiation.
Stress is not good at all for people who are subjected to radiation.
Besides, mental-state stress also supresses the immune system
and therefore may promote some cancer and non-cancer
diseases. That is why | told people that they also have to relax.





) How do the experts communicate
K' related to radiological risks?
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4 N

Don’t worry. The dose rate
Is below 0.3 uSv/h and the
concentration of Cs-137 in
groundwater is below the

detection limit, 1.5 Bq/l
% - —
O
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K. How does media report about radiological risks?

Anniversary of the Fukushima

STUDIECENTRUM VOOR KERNENERGIE
CENTRE D'ETUDE DE LENERGIE NUCLEAIRE

Presence of mesurement units related to
radiation in media

BNo [ Yes

9 Belgian newspapers
reporting about the first
anniversary of the Fukushima
accident

n=>72
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Why are experts not (highly)trusted?

® Experts often disagree
® They use difficult language
® They are employees of industry or paid by ...

® The knowledge related to risk is incomplete
“The risk is small” — “How small?”
Large uncertainties

They lack of public communication and media
training
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Empirical research:
Content analysis of 720 articles in three

different countries
G?R‘IERE DELLA SERA VECER g

l
e e

ltaly Slovenia
270 articles 190 articles
Glappone&ﬂl’orlodeldlsasnonucleare

[awm'ﬂledl hi hiofusione. Shockin Europa, Merkel chiude i

“ukshima“ and “nulear”
March 11th - May 11th, 2011





5 | Empirical research;
K' Content analysis of 720 articles in three

different countries

CENTRE D’ETUDE DE L'ENERGIE NUCLEAIRE

LE SOIR s L .. VECER i
\ 2" e oblak;e odneslo i

nad ocean ‘i T, |

ﬁgh vr,)

29,3 mifjona
it

L'angoisse nucléaire

Mental shortcut: salience

. il

] L«‘__...:a...w_

Glappone SLﬂl’orlodeldlsasnonucleare

LaoauraldFlla hzma n.vch }uwrw.ShocI\ in Europa, Merkel chiude dueim lplallll

“kusima“ W “nlear”
March 11th - May 11th, 2011






2 Although about radiation, risks, danger...

K' only 10% of articles reported radiation units
. . NB=260
Presence of radiation units NI=270
Ns=190
100% 38% 92% 389%
90%
80%
O 60% + —
'g 50% Y\\\ M [taly
©  40% \\ M Slovenia
X 30% \
20% 12% g0, 12%
Y
O% | |

Units No Units
25 (Content analysis of Z Belgian, 2 Ttallan and Z Slovenian newspapers, 2 months)






) Descriptive comparisons used in 22% of articles

K' mostly with historical nuclear accidents
Type of risk comparisons Ne58
(%)
o 70% Ni=71
- 58% =
= 60% ° Ns=29
Q
g 50% 45% Belgium
g 40% H |ta|y
E 30% M Slovenia
2 00
2 20% 12%
- 9%
© 10% 4% 5
S 0% 0% 1%0%
X 0% _
risks from natural workers' something (legal,..) historical
medical radiation exposure to else limits, nuclear
purposes background radiation at norms accident
(e.g. x-ray) nuclear

26  (Content analysis of 2 Belgian, 2 Italian and 2 Slovenian newspapers, 2 months)





Fukushima
through the prism of
Chernobyl

NB=260
"Chernobyl" mentioned per week N1=270
Ns=190
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20%

70%

60%
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10% A
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Week1l Week2 Week3 Week4 Week5 Week6 Week7 Week8 Week9
Week after the accident

27  (Content analysis of 2 Belgian, 2 Italian and 2 Slovenian newspapers, 2 months)





Fukushima
through the prism of
Chernobyl

"Chernobyl" mentioned per week
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(Fukushima)
A conflict or strong disagreement
presented in more than every third article
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(Fukushima)
A conflict or strong disagreement
presented in more than every third article
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(Fukushima)
A conflict or strong disagreement
presented in more than every third article
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e | Conflict reported in article = 720
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K' What | would like you to remember
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Don’t worry. The dose rate
Is below 0.3 uSv/h and the
concentration of Cs-137 in
groundwater is below the

detection limit, 1.5 Bq/l
% - —
O
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( Don’t worry. The dose rate \
People make decisions based on perception and not based on facts.

Your perception of radiological risks is different than the perception of lay
people.

No one is wrong and no one is right.

Your perception influences your attitude at work and also your (safety)
behaviour.

Build trust, communicate open and respect different risk perceptions.

EMPATHY
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Education and debate

Informed consent and communication of risk from
radiological and nuclear medicine examinations: how to
escape from a communication inferno

Eugenio Picano

Radiological and nuclear medicine examinations confer a definite (albeit low) long term risk of
cancer, but patients undergoing such examinations often receive no or inaccurate information about
these risks. Picano argues that this disregard of patient autonomy is no longer acceptable and

suggests a practicable way of communicating risk

O voi ch’avete li ‘ntelletti sani,
mirate la dottrina che s’asconde
sotto ‘I velame de li versi strani
[O You possessed of sturdy intellects,
observe the teaching that is hidden here
Beneath the veil of verses so obscure]
Dante, Inferno, Canto IX, 61-64

Shared decision making between patients and doctors
is at the basis of modern medicine. One of the three
fundamental principles of the “charter of medical pro-
fessionalism” in the new millennium is the principle of
patient autonomy: “Physicians must empower their
patients to make informed decisions about their treat-
ment”' The need to obtain free and informed consent
is suggested by European and international texts.”’
How are these principles translated into clinical
practice involving radiological and nuclear medicine
examinations?

Communicating radiological risk

Every radiological or nuclear medicine examination
involves the administration of radiation, with its inher-
ent risk. Life is a risky business, however, and any
discussion of risk is complicated by people’s tendency
to underestimate large risks (such as the risk of dying
from smoking tobacco), overestimate small risks (such
as that of being struck by lightning), and be more will-
ing to accept higher risks in situations where they think
(usually wrongly) that they are in control (such as driv-
ing a car rather than being a passenger in an
aeroplane)." A risk of death of one in one million is
generally ignored, since we face many risks of such
magnitude every day, from travelling 100 miles by car
or 1000 miles by aeroplane.” It is less easy to ignore a
risk of death of about one in 1000, which happens to
be the long term risk of fatal cancer associated with a
helical computed tomogram in a child’® or a thallium
scintigraphy scan in an adult.’ Indeed, in 1983 the UK
Royal Society stated that “a risk of one in one thousand
is not totally unacceptable if: a), the individual knew the
risk; b), received some commensurable benefit; and c),

BM] VOLUME 329 9 OCTOBER 2004 bmj.com

understood that everything reasonable had been done
to reduce the risk””
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Strategy 1: “Don’t say a word”

One philosophy is not to mention radiological risk.
Even for procedures with high radiation dose, such as
interventions under fluoroscopic control, there is no
explicit or implicit mention of long term risks. The risk
exists and may be substantial, but it remains unheard
(by the patient) and unspoken (by the doctor). The
basic argument is that radiologists are too busy to lose
time in obtaining informed consent and too wise to
undertake inappropriate examinations.” Patients’ legal
right to information is eclipsed by the two forces of
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efficiency and a paternalistic, “expert knows best”
vision of individual autonomy. The long term nature of
the risk, not its absolute amount, seems to be the
excuse for overlooking the issue of informed consent.

Strategy 2: Understatement
In other aspects of radiological practice—such as in
nuclear medicine—obtaining written informed consent
is part of standard practice. In this case, the issue of
efficiency bias is not raised: a patient must give
informed consent before radionuclide is injected. But
what is the quality of the information given to patients?
On the websites of scientific societies, in the
information section for patients and in the informed
consent forms to be signed by patients, we read
statements such as “A nuclear medicine examination is
safe, with an irradiation corresponding to a simple
radiograph” or “almost always less than a common
radiological examination”.” Both patients and clinicians
might believe that a “common radiological examina-
tion” or “a simple radiograph” would be a chest x ray,
which is by far the simplest and commonest radiological
examination, with 600 million examinations a year
worldwide out of a total of two billion imaging examina-
tions."” In reality, however, the dose exposure ranges
from 50 chest x rays for a thyroid scintigraphy to 4000
chest x rays for a cortical adrenal gland scintigraphy.
Such imprecise statements are probably intended
to reassure patients, to avoid useless concern about an
unavoidable risk. However, this attitude of “one
consent fits all” for radiological examinations may mis-
lead clinicians to underestimate the associated risks.

Strategy 3: Full disclosure

Some organisations, such as the US National Institutes
of Health, describe radiological risk in more straight-
forward terms, at least when the test is performed
within a research project and with a radiation dose
greater than 15 millisieverts (corresponding to about
two thirds of the dose from a thallium scintigraphy):
“Your scan in Nuclear Medicine involves exposure to
radiation. Although it can vary from person to person,
your whole body radiation exposure during each scan
will be about 15 millisieverts. This is about five times
the average annual radiation exposure a person in the
United States receives from natural background radia-
tion. Although no harmful effects are expected, your
long term risks of harm from this degree of radiation
exposure might be as high as 1 in 1000. Harmful
effects could include the development of cancer and
genetic changes”"!

There is no doubt about the different ethical basis
when participants are irradiated for purely research
purposes, with no prospect of personal benefit,
compared with diagnostic tests for patients (screening
has a broadly intermediate ethical position). This is
clearly a justification for a more explicit approach to
obtaining informed consent. The standard of risk com-
munication already adopted for irradiation in research
might be fruitfully followed for irradiation in clinical
practice.

Communicating risk

The language of radiation protection is not readily
understood by non-specialists, and it is easy to get
lost in a lexicon that expresses radiation doses in

megabecquerels, millicuries, millirems, milliamperes,
microsieverts, and “source-related dose constraints,”
and risks as nominal probability coefficients for
stochastic effects. The hapless prescribing (and practis-
ing) physician who wants to know about radiation risk
enters a Tower of Babel, where essential information is
“hidden beneath the veil of verses so obscure.”

As the best selling author Michael Crichton wrote
when he was a young graduate from Harvard Medical
School, “Medical writing is a highly skilled, calculated
attempt to confuse the reader””* Unfortunately, a side
effect of this confusion is that physicians become diso-
riented and eventually ignore the risks of what they are
doing. The real issue is not that physicians do not com-
municate risks to patients, but rather that physicians do
not communicate with other physicians, not even with
themselves. They do not communicate radiological
risks for the good reason that they are ignorant of
risks.” This may help to explain why 30% of tests
involving ionising radiation are inappropriate—that is,
patients take a long term risk without a commensurate
acute benefit.’

How to wake up from this communication
nightmare? One suggestion is that doctors should com-
municate risk through equivalents of ordinary life activi-
ties such as driving a car on the highway or smoking
cigarettes." For example, a chest computed tomogram
corresponds to about 400 chest x rays, implying a risk
similar to that of having a car crash during 4000 km of
highway driving or of smoking 700 cigarettes. Here, we
have a paradox: in Europe, when you buy a cigarette
pack you are faced with a large, bold, and funereal black
notice stating that “Smoking severely damages your
health” or “You can die from smoking”; then you have a
thallium scan, and no one minds telling you that the risk
corresponds to smoking 1400 cigarettes."

Expressing a radiological dose as multiples of a
chest x ray might be an even simpler means of
communicating risk. This method has been suggested
by the UK college of radiologists and has been
endorsed in the European Commission’s guidelines on
imaging.” The “dose unit” is familiar to both doctors
and to patients, and it helps to express, in a straightfor-
ward fashion, the concept that the higher the radiation
dose, the higher the long term risk of cancer.

A graphical presentation of radiological
risk

The current lack of regulation for informed consent
clashes with the accepted legal and ethical standards
for giving patients information, shared decision
making, and risk communication. Assessing radiologi-
cal risk is certainly complicated, but some key informa-
tion could (and probably should) be shared between
patients and doctors.

For the purposes of radiation protection, the dose-
response curve for radiation induced cancer is
assumed to be linear at low doses, with no minimum
threshold. The attributable lifetime risk of radiation
induced cancer for all members of the population can
be calculated by multiplying the radiation dose from
50 chest x rays (1 millisievert) by the fatal cancer risk

° according to the best available

5

coefficient of 5x10°
estimates from the International Commission on
Radiological Protection.
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The figure on page 849 summarises the radiation
dose and risk associated with some common radiologi-
cal and nuclear medicine examinations. The dose of 50
chest x rays (for example, a lung scintigraphy)
corresponds to an extra risk of cancer of about 1 in
20 000 exposed patients. The dose of 500 chest x rays
(such as a technetium sestamibi scan) corresponds to
an extra risk of about 1 in 2000 exposed patients. The
dose of 1000 chest x rays (slightly less than that associ-
ated with a thallium scan) corresponds to an extra risk
of about 1 in 1000 exposed patients. This graphic for-
mat might be useful for passing information from doc-
tors to patients and between doctors. The basic
information is the same as that suggested by the Inter-
national Commission of Radiological Protection for
communicating risk to patients,"® but our figure format
has some potential advantages. Firstly, it shows risk as a
continuum rather than in the traditional risk
categories, which allows for greater differentiation of
levels of risk: in radiology the “low risk” category
encompasses both a chest computed tomogram
(corresponding to 400 chest x rays) and an
angiographic embolisation procedure (which may
exceed the dose equivalent of 5000 chest x rays).
Secondly, the figure format is more easily understood
than the traditional table format: “images are like can-
nonballs, penetrate deeply into the mind of the reader
and stay there,” in the words of communication guru
Dale Carnegie. Thirdly, the colour coding helps
readers to understand risk levels, as it does for total
fatal cardiovascular risk in the SCORE risk prepared
by the European Society of Cardiology, which offers a
risk estimation system suitable to the constraints of
clinical practice. Fourthly, use of the figure when
obtaining patients’ informed consent would allow use
of a standard consent form but also provide a
test-specific statement of dose and risk.

A proposed solution

The principle of patient autonomy in current radiologi-
cal practice might be reinforced by making it mandatory
to obtain informed consent for all “red code”
examinations (that is, those with an associated risk of 1 in
10 000 or higher), with the consent form possibly incor-
porating a graphical portrayal of risk. The proposed
graph underlines the linear relation between dose and
risk. Obviously, this could be updated as new
examination techniques become available and dose
sparing techniques for current examinations are
introduced.” Regulatory bodies and radioprotection
societies might take responsibility for disseminating the
graph to prescribers, practitioners, and patients.
Hopefully, this simple, evidence based communica-
tion strategy, if used when obtaining informed consent,
will increase the currently suboptimal level of
radiological awareness among doctors and patients.
Better knowledge of such risks will help us to avoid
small individual risks translating into substantial popu-
lation risks.”” ' ** Radiological awareness is essential to
help doctors in the difficult task of balancing what is
good for the individual patient against what is
acceptable for society.” Radiological protection should
come to mean, not just another form to fill in, but a way
of thinking, so that long term risk is familiar to doctors
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Summary points

Informed consent for radiological examinations is often not sought,
and even when it is, patients are often not fully informed, even for
considerable levels of radiation exposure and long term risk

Such practices disregard patients’ rights and violate basic principles
of modern medical practice

Risk might easily be communicated for each examination by
reporting the dose in multiples of the dose from a chest x ray and the
risk of cancer as number of extra cases in the exposed population

Communication of dose should be mandatory for the examinations
with higher risk

Better knowledge of risks will help us to avoid small individual risks
translating into substantial population risks

and patients and can be appropriately balanced
against acute diagnostic benefits.
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BUSINESS AND ADVOCACY

Low Quality and Lack of Clarity of Current
Informed Consent Forms in Cardiology

How to Improve Them

Giuseppina Terranova, MD," Marcello Ferro, ENG. PHD,} Clara Carpeggiani, MD,#
Virginia Recchia,§ Larissa Braga, MD,| Richard C. Semelka, MD,)||
Eugenio Picano, MD, PuD#%

Pisa and Lecce, Italy; and Chapel Hill, North Carolina

Guidelines on informed consent for clinical practice exhort physicians to use standard plain language to
enhance patient comprehension and facilitate shared decision making. The aim of this study was to assess
and improve quality and readability of current informed consent forms used in cardiology. We evaluated the
currently used informed consent forms, previously written in Italian and English, of 7 common imaging
examinations, according to the recommendations of scientific societies. For each text, we also developed a
revised informed consent form according to reference standards, including Federal Plain Language
guidelines. Regarding readability scores, we analyzed each text (standard and revised) with Flesch-Kincaid
(F-K) grade level (higher numbers indicating harder-to-read text) and the Italian language-tailored Gulpease
level (from 0 [difficult] to 100 [easy]). Overall quality and readability was poor for both the original English
and Italian versions, and readability was improved with the revised form, with higher readability evidenced
by changes in both F-K grade level (standard 10.2 £ 2.37% vs. revised 6.5 = 0.41%; p < 0.001) for English
and Gulpease (standard 45.7 = 2% vs. revised 84.09 * 2.98%; p < 0.0001) for Italian. In conclusion, current
informed consent forms are complex, incomplete, and unreadable for the average patient. Substantial
quality improvement and higher readability scores can be achieved with revised forms that explicitly discuss
risks and are prepared following standard recommendations of plain writing.

uidelines on informed consent urge fits, and alternatives that a “capable patient”
physicians to provide patients with all ~ would consider significant in making a treat-
of the relevant information they need ment decision (4,5). There is strong evidence
to participate in making specific and  for the effectiveness of written (and audiovi-
well-considered choices about their health (1-3).  sual) materials in supporting decision making
Physicians are responsible for providing pa- by improving both patient knowledge and re-
tients with all the information on risks, bene-  jlistic expectations of the benefits and harm of
the treatment. Guidelines also recommend the
use of plain language in written leaflets and
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ity of current informed consent forms
used in cardiology. We undertook a
2-stage project. As a first step, we per-
formed a quality analysis of a sample of
current leaflets developed for informed
consent purposes on the basis of selected
reference standards. As a second step, we
developed revised informed consent
forms validated by an expert panel,
consisting of a legal physician, a lawyer, a
computational linguistics expert, clini-
clans, a communication expert, and a
patient advocacy organization member.
The study was approved by the Pisa
ethical committee as a part (workpack-
age 5) of the SUIT-Heart (Stop Use-
less Tonizing Testing in Heart Disease)
study on October 1, 2010. For our
purposes, an “informed consent form”
is intended as a detailed information
leaflet about a treatment/intervention
proposed for a specific disease/con-
dition containing alternative options
and their possible outcomes, useful ad-
vice, instructions, and a consent form
to be signed by both patient and phy-
sician. The main aim of the informed
consent form is not to prevent medical
liability but to support (not substitute)
the physician/patient dialogue and re-
lationship, facilitating a voluntary, in-
formed, and aware expression of the
patient’s will.
Informed consent form evaluation. We
evaluated the informed consent forms
currently used in an Italian tertiary care
and research center (Pisa CNR-FTGM
Regione Toscana) for 7 common ex-
aminations and previously composed
according to the recommendations of
scientific societies. The 7 procedures
included coronary angiography (CA),
percutaneous coronary intervention
(PCI), myocardial perfusion imaging
(MPI), cardiac positron emission to-
mography (PET), cardiac computed
tomography (CCT), cardiac radiofre-
quency ablation (CRA), and stress
echocardiography (SE). We also ana-
lyzed the same sample of consent forms
in English, downloaded from interna-
tional websites: New York University

Medical Center, New York, New York,

for catheter ablation; Kaiser Perma-
nente Santa Teresa Community Hos-
pital, San Jose, California, for CCT;
Trafford Healthcare National Health
System Trust, Manchester, United
Kingdom, for SE; Radiologyinfo (13)
for cardiac PET; Cedars-Sinai Medical
Center, Los Angeles, California, for
MPI; Addenbroke’s Hospital of Cam-
bridge University, United Kingdom,
for CA; and Golden Jubilee National
Hospital of National Health System for
Sutherland, Glasgow, United King-
dom, for PCI.

Reference standards. Quality analysis
was performed based on a set of quality
criteria freely adapted from the Inter-
national Patient Decision Aids Stan-
dards Collaboration checklist and
Coulter’s recommendations (14,15).
We adopted 3 clusters of quality crite-
ria: 1) content and its organization
(relevant information such as features
of the proposed procedure, risks, ben-
efits, alternatives and their relative risks
and benefits, potential harm from not
undergoing the procedure, instructions
and frequently asked questions topic
organization, and adequate risk com-
munication strategies); 2) text con-
struction and layout (readability scores,
active voice, length of sentences, para-
graphs and words, font size, typestyle
and appropriate spacing, highlights of
key points with bold, headings and
subheadings, clearly labeled pictures
and graphs); and 3) development pro-
cess (Table 1). For risk communication
principles and methods, we referred to
the National Research Council publi-
cation (16) and the Nuclear Regulatory
Commission (17).

Regarding readability scores, health
education materials are recommended
to be written at no higher than a 5th
Flesch-Kincaid grade reading level
(18,19) or at an 8th grade level accord-
ing to Smog or Fry scores (10). Even
individuals with higher reading levels have
been found to prefer information that is
written at lower levels because it is easier to
comprehend and takes less time to read
(20). For each test, we also developed a

JUNE 2012:649-5

revised informed consent form according to
reference standards including Federal Plain
Language guidelines (7).

The readability score of each in-
formed consent document (standard
and revised) was estimated using differ-
ent readability indexes based on text
statistics analysis. The most widely ac-
cepted readability indexes are based on
text statistics analysis and are modeled
using linear regression techniques ap-
plied to large reference corpora. Given
a new text document, such indexes
provide an estimate of the minimum
grade level that is required for the
reader to correctly understand that text:
the Flesch-Kincaid approach is based
on navy training manuals with high
numbers indicating harder to read
texts; the Gunning Fog approach spe-
cifically takes into account complex
words; the Coleman-Liau approach is
based on text; the Smog index is par-
ticularly used for checking health mes-
sages; and the Automated Readability
Index is based on text, and like the
Coleman-Liau, takes into account
characters rather than syllables to pro-
duce the result. For all of these indexes,
best applied to the English language,
higher values indicate harder to read
texts. The Italian informed consent
documents were also analyzed by
means of the Italian language—tailored
Gulpease readability index, developed
in 1982 by the Gruppo Universitario
Linguistico Pedagogico at the Univer-
sity of Rome, in collaboration with the
Italian section of IBM (21). With this
index, best applied to Italian language,
lower values indicate harder to read
texts. In general, all of the above-
mentioned indexes use distributional
parameters (e.g., average number of
words per sentence, average length of
sentences, number of syllables per
word, etc.) to derive an index for text
readability. They do not take into ac-
count less quantifiable factors such as
structural complexity, grammatical cor-
rectness, or meaning. Thus, there is no
guarantee that a text which is judged
easy to understand by a readability
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Table 1. Quality Items and Evaluation of the Consent Form for CCT Before and After Text Simplification

Before Text
Simplification

After Text
Simplification

No Yes No

experience physical, psychological, and social effects

Quality Criteria Yes
Development
Information needs were assessed by means of patient interviews, focus groups, O ] ™
or at least literature review
Informed consent forms were validated by a panel of experts O O
Informed consent forms were field-tested with patients ™M O ™M O
Features ™M ™M
Multicultural approach and usability
Informed consent forms are available in various languages O ] O ™
Informed consent forms are written in plain, not jargon, style O ] ™ O
Informed consent forms provide a frequently asked questions topic organization O ] ™ O
Text readability adheres to international standards O ] v O
The font used in the text has serifs and font size is at least 12 point v O ] O
Relevant information is highlighted with appropriate text layout (spacing, O ] | O
highlights of key points with bold, headings, and subheadings)
Informed consent forms provide clearly labeled graphs or illustrations that aid O ] ™ O
understanding (e.g., how the intervention/procedure is performed, risks)
Contents
Informed consent forms describe, in the text or in the consent formula, ] ] | ]
the health condition or problem for which the intervention/exam is proposed
Informed consent forms describe how the intervention/exam is performed | O | O
Informed consent forms describe risks and benefits of the proposed intervention/exam | ] | ]
Informed consent forms describe other available options O ] ™ O
Informed consent forms describe positive and negative features of the O ] | O
available options
Informed consent forms describe possible harm or disadvantages in case of refusal of O v ™ O
the proposed intervention/exam
Informed consent forms (concerning radiological and nuclear imaging tests) O v | O
describe long-term risks related to ionizing radiation
Presenting outcomes
Informed consent forms present literature rates for the outcome probabilities O ] v O
Informed consent forms allow the user to compare outcome probabilities across O ] | O
options using the same denominator
Evidence
Information is evidence based | O | O
Informed consent forms provide a publication date O ] v O
Informed consent forms provide information about the update policy O ] | O
Disclosure and transparency
Informed consent forms contain the denomination of the Healthcare Trust, ™ O ™ O
the Healthcare Unit, and the licensing Authority
Decision support
Informed consent forms advise the patient to reflect, clarify doubts, ] |
and ask questions before deciding
Using examples, informed consent forms help patients imagine what it is like to ] ™

test is actually readable—although in
practice, it has been found that real
documents that are “easy to read”
according to the test are likely to be
easier to comprehend at a structural
level. To overcome these limits, ac-
cording to Montemagni et al. (22),
the DyLan readability index was also

used, which can take into account
factors such as structural complexity,
grammatical correctness, or meaning.
With this index, applicable only to
Italian texts, higher values indicate
harder to read text. Text layout (es-
pecially typestyle, fonts, spacing, and
highlights) not assessed by readability

scores was optimized with subjective
criteria inspired by the document de-
sign tips of Federal Plain Language
guidelines (7).

Field testing with patients. We submit-
ted either the “standard” or “revised”
consent forms in a randomized se-
quence to 20 consecutive patients (9





652 Terranova et al.

JACC: CARDIOVASCULAR IMAGING, VOL. 5, NO. 6, 2012

Current Informed Consent Forms in Cardiology

JUNE 2012:649-5

Table 2. Quantitative Assessment of Readability of Standard and Revised Informed Consent Forms
Italian English

Standard Revised p Value Standard Revised p Value
Flesch-Kincaid 21.09 = 1.17 12.74 = 0.14 <0.0001 10.23 £ 237 6.50 = 0.41 <0.0015
Gulpease 4572 *2.14 84.09 + 2.98 <0.0001 41.26 = 5.50 85.09 * 2.61 <0.0001
Gunning Fog 2534+ 1.18 16.57 = 0.33 <0.0001 13.66 * 2.38 9.67 = 0.73 <0.0015
Coleman-Liau 18.50 = 0.97 15.04 = 0.38 <0.0001 11.10 £ 1.87 841+ 053 <0.0050
Smog 16.94 = 1.00 8.71 £0.28 <0.0001 12.83 +1.67 9.27 +0.39 <0.0001
Automated readability 16.17 £ 1.30 6.44 + 0.29 <0.0001 9.93 * 2.68 4.84 + 043 <0.0005
DyLan Lab 87.8 +14.12 10.34 = 1.37 <0.0001 NA NA NA
NA = not applicable.

women, 11 men; ages 50 = 18 years)
admitted to the cardiac CT laboratory
for a clinically driven examination. We
asked them to fill in a structured ques-
tionnaire with 3 items: 1) radiation is
harmless-beneficial (incorrect) or can
be detrimental (correct); 2) radiation
dose is zero—near zero (incorrect) or
involves hundreds of chest x-rays which
must be recorded (correct); 3) the im-
aging exam is always useful (incorrect)
or is useful only when it is clinically

indicated and appropriate (correct). An-
swers were scored as correct (score 1) or
incorrect (score 0).

Statistical analysis. Data were analyzed
using the SPSS software package ver-
sion 12 (SPSS Inc., Chicago, Illi-
nois). Comparisons were made with
the paired 2-tailed Student # test. The
Wilcoxon Mann-Whitney test was
used for comparison in the field test-
ing. Unless otherwise indicated, data
are given as mean * SD. A value of

227 Cardiac PET (PET) /
Cardiac Radiofrequency Ablation (CRA) 6
Coronary Angiography (CA)
Percutaneous Coronary Intervention (PCI)
Stress Echo (SE)

Myocardial Perfusion Imaging (MPI)
Cardiac Computed Tomography (CCT)

Flesch-Kincaid Minimum Age Requirement (6 = easy; 40 = difficult)

/
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%
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Figure 1. English Text Readability Scores

English text readability scores with Flesch-Kincaid index before (red dots) and after (green dots) revision
and simplification for 7 different common examinations.

p < 0.05 was considered to indicate
statistical significance.

The findings. At qualitative assessment
by consensus of the expert panel, the
informed consent forms were complex
and poorly organized, were written in a
jargon style, and contained incomplete
content (not including information
about treatment options, long-term ra-
diation risk and doses); for outcome
probabilities, relevant information was
not properly highlighted and easy to
find. An example of quality evaluation
related to a specific CCT informed
consent form is shown in Table 1. At
quantitative analysis, readability scores
were consistently low across all types of
consent forms, both in the Italian and
English versions (Table 2). Readability
indexes were substantially improved in
the revised forms, both in the English
(Fig. 1) and Italian versions (Fig. 2).
The revised versions also included an
explicit discussion of treatment options
and their relative risks and benefits,
potential harm that could result from
not undergoing the procedure, an ex-
planation about long-term projected
risks of ionizing radiation (which were
absent or only marginally present in the
original versions), and a line to be filled
in after the examination that reports
the actual dose (not the theoretical,
expected reference dose) delivered to
the patient during the examination. For
the sake of ionizing radiation risk com-
munication, a table (Table 3) and a

figure (Fig. 3) were also added to the
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Figure 2. Italian Text Readability Scores
Italian text readability scores with Gulpease index before (red dots) and after (green dots) revision and
simplification for 7 different common examinations.

revised form. The 20 patients recruited
for field testing evaluated either the
standard (group #1) or the revised
(group #2) forms. The 2 groups were
comparable for age (group #1, 51 + 8
years vs. group #2, 50 = 19 years; p =
NS), sex (5 men in group #1 vs. 6 men
in group #2; p = NS), and educational
level (3 graduated participants in group
#1 and 4 in group #2; p = NS). The
obtained score was 1.2 = 0.6 in group #1
and 2.6 = 0.5 in group #2 (p < 0.001).

Communication in medicine is dif-
ficult, and a certain degree of obscurity
was also functional in the old-fashioned
practice of medicine fueled by paternal-
ism and efficientism. When he was a
young graduate of Harvard Medical
School, Michael Crichton stated that
“medical writing is a highly skilled,
calculated attempt to confuse the
reader” (23). Unfortunately, this is
sometimes still true today, especially in
the field of informed consent and risk
communication. We have shown by a
qualitative and quantitative (objective,
operator-independent) approach that

current informed consent forms are in-
complete and basically unreadable for
the average patient, and they usually do
not mention other treatment options
and radiological risk—a projected long-
term cancer risk that should be explic-
itly discussed and included in the risk-
benefit assessment (24). Substantially
higher quality levels, readability scores,
and patient’s understanding of essen-
tials of imaging can be achieved using
simple revised forms based on a set of
criteria regarding content, text design
and layout, and development process.
These revised forms should also cover
and explicitly discuss radiological risk,
following recommendations of the In-
ternational Atomic Energy Agency
2010 document for radiological risk
communication (25).

Study limitations. We evaluated 7 Ital-
ian and 7 English consent forms. The
choice was somewhat arbitrary because
there is wide deregulation in the field,
in spite of explicit recommendations of
scientific societies. The different tech-
niques used for language analysis have

different strengths and limitations, as
discussed in the Methods section.
None can provide a complete assess-
ment of readability in all of its complex
components. However, it is reassuring
that all readability scores moved coher-
ently in the same direction and gave
consistent results. We used several ways
to express the effective radiation dose
and risk equivalent, including the
equivalence of background radiation.
We used several risk estimates in ad
hoc developed user-friendly software
(26) with pictorial interface with a
menu of risk equivalents (from cigarette
smoking to highway car driving to rock
climbing). This or similar software is
the ideal companion of the informed
consent form in a multimedia platform,
which is the “next-generation” in-
formed form. The study was completed
in only 1 institution, and this can limit
the generalizability of the findings. We
referred to an average population risk,
but the radiation risk should be person-
alized because it varies not only accord-
ing to age and sex (taken into account
in the consent form) but also with a
variety of genetic, pharmacological, and
environmental modifiers (such as changes
in genes involved in DNA repair, anti-
oxidant supply, and concomitant smok-
ing habit).

Clinical implications. Many procedures
and diagnostic exams commonly per-
formed in cardiology imply acute, sub-
acute, and long-term risks, but current
consent forms do not usually provide an
accurate and understandable wording
of risks and usually do not mention
radiation doses and long-term cancer
risks at all. The consequences of this
imperfect communication can impact
both patients and physicians. Patients
will tend to overestimate diagnostic and
therapeutic benefits from imaging and
interventions and underestimate the
risks of these same procedures (11,12,27).
Physicians are substantially more vul-
nerable to litigation from uninformed
patients, especially in the nonrare in-
stances of inappropriate examinations
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Table 3. Dose/Risk Communication Following the Royal College of Radiologists Approach
Equivalent No. of Approximate Equivalent Additional Lifetime
Effective Dose Plain Chest Period of Natural Risk of Fatal and RCR Symbolic
Investigation (mSv) Radiographs Background Radiation Nonfatal Cancer* Representationt
Plain PA chest radiograph 0.02 1 3days 1:1,000,000 Yy
Lung perfusion scintigraphy (°°™Tc) 1 50 6 months 1:10,000 'YY Y
a &
CT chest (noncontrast) 8 400 3.6 years 1:1,200 (M) YYYY Y
1:1,000 (F) A & &
Perfusion cardiac rest-stress ®°™Tc 10 500 4 years 1:1,000 (M) YYYYRYY
sestamibi scan 1:750 (F) s & &

MDCT cardiac (64-slice) 15 750 7 years 1:750 (M) YYYYYY Y
1:500 (F) a & & A

Coronary stenting 15 750 7 years 1:750 (M) YYYYYY Y
1:500 (F) a & & A

Thallium-201 scan 4 2,050 16 years 1:250 (M) YY YRR Y
1:200 (F) A & & &

*Values are given for a 40-year-old person. Multiply by 4.0 for children under 1 year of age and by 0.5 in an 80-year-old male. t4# : <1 mSy 4444 :1-5 mSy, 8,080 : 5-10 mSy, o

>10 mSv. The right-hand column shows symbols proposed by the Royal College of Radiologists (RCR), adapted from (25).

CT = computed tomography; F = female; M = male; MDCT = multidetector computed tomography; PA = posteroanterior.

performed with tests exposing the pa-
tients to high radiation burden (28).

imaging risks is only one-half of bal-
anced decision making, which in-

Obviously, a more precise discussion of ~ volves the proper assessment of diag-

Projected Risk of Cancer (fatal and non-fatal)
for exposure to one 64-slide coro-CT

Elderly: 1 in 1,500

Adult man: 1 in 750

Male child (<1 year): 1 in 200
Female child (<1 year): 1 in 100
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Figure 3. Dose and Risk of Examination

Dose (x-axis) and risk (y-axis) of the examination proposed to the patient, indicated by an arrow.

nostic benefits to have a correct
indication of appropriateness. Only 2
of 3 imaging examinations are at least
partially appropriate, even when they
are costly and/or risky such as stress
imaging testing (29,30).

Conclusions

No one is able to specifically endorse
something if he/she does not receive
an adequate level of information and
if he/she is not involved in both a
communication and a decision-
making process. The development of
simpler and more informative in-
formed consent models and forms
will gently force the doctor to be
more aware of what he/she does and
the patient more aware of what he/
she undergoes, enabling both to make
more responsible choices (31).
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roviding information to patients

about their disease processes and

the intended medical procedures
to remedy them are a constant require-
ment in all of medicine. This forms the
basis of the discussion with patients on
a risk-benefit analysis of their case.

As it is beyond question that ionizing
radiation, arguably when it may reach
a certain exposure level, poses health
risks to exposed individuals, the most
important of which is cancer induction,
it would seem reasonable that informa-
tion about these risks be conveyed to
patients. Information delivery may be con-
veyed by passive or active means. Pas-
sive information delivery reflects that
information is provided on the basis of
the initiative of the patients—either by
their request of the health care workers
serving them or by their efforts to search
out this information, often using the In-
ternet as the source. It would appear
that radiology departments at present
generally provide information to patients
when the patients themselves initiate that
request.

It is our contention that risks of medical
radiation should be conveyed in an ac-
tive manner. There are three common
methods of active health care informa-
tion delivery to patients: (a) provision
of written material, (b) verbal com-
munication (verbal informed
sent), and (¢) verbal communication
documented in writing with consent af-
firmed with the subject’s signature (writ-
ten informed consent). At the present
time, none of these forms of active com-
munication about the health risks of
exposure to ionizing radiation during
medical imaging procedures are in
common use, and our opinion is that
it behooves imaging specialists to be
more forthcoming to inform patients
of potential risks associated with im-
aging examinations.

The informed consent process in the
United States arose from two court deci-

con-

sions in the early 1970s, one in California
(1) and one in Washington, District of
Columbia (2), that held that there is
a duty owed to patients by health care
providers to obtain their informed con-
sent, explaining risks, benefits, and alter-
native treatments. The failure to appro-
priately obtain the informed consent
from a patient is medical malpractice.
The administration of informed consent
regulations is a state issue and not a fed-
eral law issue, which renders generaliz-
ing a strategy across the United States
somewhat problematic. Wide variation
exists in the requirements among indi-
vidual states for documentation of the
informed consent process (3). In fact,
many states, such as North Carolina, do
not require written documentation of
informed consent.

The concept of informed consent
refers to the actual discussion between
health care provider and patient. This
process should provide sufficiently com-
plete information to allow the patient
to understand the implications of the
decision, to allow the patient to make
the informed decision, and to communi-
cate the patient’s decision to the health
care provider. According to the general
statutes of North Carolina, for instance,
the value of memorializing this consent
process in writing is that there is a legal
presumption that consent was properly
obtained if there is a written and signed
consent form. In other words, it is eas-
ier to prove that informed consent was
obtained if there is a signed document.
This practice has been adopted world-
wide (4-6). Generally, obtaining written
informed consent has been in common
practice for all “invasive” procedures—
that is, procedures that enter the phys-
ical domain of the patient. The most
common reason for obtaining written in-
formed consent in radiology is for the
range of interventional radiology proce-
dures that are imaging based and in-
volve inserting devices into the patient.
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The discussion of risks of general
medical procedures with patients has
generally focused on iatrogenic misad-
ventures that occur in the acute phase
(within 48 hours) after the procedure.
The need for informed consent (whether
verbal or written) when the bodily in-
tegrity of the patient has not been en-
croached or when the adverse event
may arise in the chronic phase (greater
than 1 month after the procedure) has
been considered (7), but no governing
body in the United States has enacted
policies to be followed in these situa-
tions. Where then, does explaining the
risks of medical radiation fit into the
informed consent rubric? The seventh
assembly of the Committee on Biologic
Effects of lonizing Radiation (BEIR)
report of the National Academy of Sci-
ences describes that 10 mSv of radia-
tion exposure carries with it a 1 in 1000
chance of future malignancy in a 40-year-
old adult (8). This risk is considerably
greater in children, approaching 1 in
100 in a 1-year-old infant girl (9).

At what level of risk estimate would
it seem appropriate to actively provide
information to patients? It may be ap-
propriate to take guidance from risk
estimates related to other medical pro-
cedures, which already use informed
consent in recognition of the morbidity
and mortality associated with them. The
rate of severe or fatal complications of
endoscopic retrograde cholangiopancre-
atography (ERCP) (with no discrimina-
tion related to diagnostic or therapeutic
ERCP) was reported as low in experienced
hands at a high-volume center, with a
rate of severe complications of 0.8%
and a mortality of 0.08% (10). Lapa-
roscopic cholecystectomy, one of the most
common surgical procedures performed
in the United States, has a reported mor-
tality rate of 0.3% and a rate of serious
morbidity of 1.4% (11).

We believe that guidance could be
obtained from works by the Veterans
Health Administration (VHA)—namely,
the VHA Directive 2008-002 on Disclo-
sure of Adverse Events to Patients (12).
The VHA convened a multidisciplin-
ary advisory board with representation
from diverse stakeholder groups and
experts, including physicians, nurses,

and medical ethicists (12). The board
arrived at a risk estimate of 1 in 10000;
they believed that a risk greater than that
required disclosure to patients, whereas
a risk less than that did not require in-
formation. They did include the caveat
that disclosure may still be warranted
on the basis of ethical or other consid-
erations. It should be noted this deter-
mination was not created for medical
radiation risks; however, at the same
time this may be applicable for risks of
all types in medical practice, including
medical radiation.

There is controversy over the cer-
titude of radiation risk estimates (13),
which no doubt contributes to the lack
of general agreement that information
should be provided to patients on radi-
ation risks. The core of this controversy
is the linear no-threshold risk model for
estimation of radiation-related cancer
cases, which is endorsed by all major
radiation regulatory boards, including
the International Commission on Ra-
diological Protection (14), the National
Academy of Sciences BEIR committee
(15) and the United Nations Scientific
Committee on the Effects of Atomic
Radiation (16), as well as by the U.S.
Food and Drug Administration (17).
The BEIR VII executive summary states
that “the risk of cancer proceeds in a
linear fashion at lower doses without
a threshold and that the smallest dose
has the potential to cause a small in-
crease in risk to humans” (8). Low-dose
is defined by the BEIR VII committee as
doses in the range of near zero up to
about 100 mSv (0.01 Sv). Moreover, the
great majority of published articles that
directly examine medical radiation in
a scientific fashion suggest a noninsig-
nificant risk (1,18-20). A recent article
(21) described a dose-dependent rela-
tionship between exposure to ionizing
radiation from cardiac procedures, with
a 3% increase in risk for cancer devel-
opment over a mean follow-up period
of 5 years for every additional 10 mSv
experienced among a cohort of 82861
patients.

In evaluating whether policies should
be adopted, it is appropriate to con-
sider what other developed nations are
enacting.

In Europe, the Euratom law estab-
lishes that the need for an examination
should be justified before a patient is
referred to a radiologist or nuclear med-
icine physician, and a nonionizing tech-
nique must be used whenever it will give
grossly comparable information to that
yielded by an examination that uses ion-
izing radiation (22). It would appear
prudent that the extent of information
provided to patients regarding the risks
of medical radiation, whether in the
context of verbal or written consent,
should vary with the dose and risk in-
volved, as well as the patient (23). Dis-
cussion of risks provides only half of
the equation of forming a risk-benefit
analysis. Description of benefits of the
imaging test and risks of lack of disease
detection, if the test is avoided, are also
necessary.

There are many reasons for imag-
ing specialists to be proactive in self-
regulation, most of them self-evident and
based on our medical precept of primum
non nocere (first do no harm). Experts
in the discipline are better informed on
the subject and hence better able to
fashion regulations that are most pru-
dent and appropriate. Open, respect-
ful communication between health care
provider and patient is an essential part
of the physician-patient relationship.
Patient-centered care is at the core of
health care reform. Active information
delivery serves to empower patients to
be the stewards of their own health care.
The present course of action, of do-
ing relatively little, seems out of touch
with modern health care. The lack of
information delivery has been shown in
studies that suggest that approximately
95% of patients are not informed of any ra-
diation risk prior to their computed to-
mographic (CT) examination (24,25).

If it is established that informed con-
sent (either verbal or written) regard-
ing the attendant risks of medical ioniz-
ing radiation should be performed, the
next questions become (a) who should
consent; (b) at what radiation expo-
sure is informed consent necessary;
(c) what form of consent is optimal, oral
or written; (d) what source information
should be used; and (e) who should do

the consenting. A reasonable concern
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for the radiologist and radiology prac-
tice is that if every medical radiation
procedure requires informed consent,
then the time commitment and resul-
tant throughput impediments for health
care workers and facilities will become
prohibitively long. Mandatory written
documentation of each patient’s informed
consent for every medical imaging pro-
cedure that uses ionizing radiation may
result in both undue anxiety on the
part of patients and occasional refusal
by patients of procedures that may be
necessary and perhaps life-saving when
in fact the risk may be present but minis-
cule (26-28). Our opinion is that provi-
sion of risk information in the informed
consent process (whether verbal or
written) should only be mandated for
higher radiation dose procedures, and
that perhaps 1 mSv is a prudent cutoff.
Using 1 mSv as the threshold, proce-
dures generally considered high dose,
such as CT, nuclear medicine tests,
positron emission tomography (PET),
PET/CT, and fluoroscopic procedures
(eg, coronary angiography) would require
this consent. Procedures generally con-
sidered low dose, such as chest radi-
ography and radiography of one bone
region, would not require consent, as
they are well below this threshold level
and would not require information deliv-
ery of medical radiation risks.

The basis for selecting 1 mSv involves
not only the simplicity of the number
and the fact that it separates low dose
and high dose radiation procedures
quite well, but that it also is consistent
with the VHA Directive 2008-002 on
Disclosure of Adverse Events to Patients
(24). A risk of 1 in 10000 corresponds
fairly closely to 1 mSv dose for a range
of patients; whereas if the bar was set
at 10 mSyv, the risk would be at least 1
in 1000 for many patients and consid-
erably greater in children. Additionally,
10 mSy is in the midrange of CT expo-
sures, in that a number of CT proce-
dures use less radiation (standard head
CT) and a number use more (chest and
cardiac CT), and parsing out different
CT procedures would be fraught with
error.

Interestingly our proposal for ob-
taining informed consent for exposures

greater than 1 mSv was independently
put forth by members of the Interna-
tional Atomic Energy Agency and select
European imaging specialists with ex-
pertise in medical radiation safety (23).
The danger to the field of radiology
in not regulating itself and requiring in-
formed consent for medical procedures
that use ionizing radiation is that we
stand the very real chance of having reg-
ulations imposed on us by government,
as is already the case in Europe (19,20).
The prospects of facing both poor public
perception and imposed regulations is
disturbing. The medical profession in
general and radiologists in particular
should not defer to the government or
the legal system to define parameters
of informed consent (whether verbal
or written) for radiation risk (29). Al-
though our opinion is that at least ver-
bal informed consent detailing risks should
be considered for all procedures of
1 mSv or greater, it is very likely this
will be met with considerable resistance
in the imaging community, and hence
a good starting point may be to require
all imaging practices to actively pro-
vide information to patients undergoing
high-dose procedures by such means as
distributing pamphlets on medical radi-
ation risks to patients (30,31).
Additionally, an important part of the
informed consent process (verbal and
written) is the provision of information
on alternate approaches, such as the use
of modalities that do not involve ioniz-
ing radiation, specifically ultrasonogra-
phy and magnetic resonance imaging;
this discussion should reflect compara-
tive effectiveness and comparative risk.
The obvious source material for in-
formation or medical radiation risk should
be the National Academy of Sciences
BEIR VII report (8). Information de-
rived from this is also available on the
U.S. Food and Drug Administration web-
site (17). Our current recommendation
is that presentation of information on
risks and benefits may be done by radio-
logic technologists or radiologic physi-
cian assistants, with radiologists serving
as backup. If actual consent is obtained,
we think that initiating this approach
with verbal consent may gain more ac-
ceptance among imaging specialists.

Last, a recently developed awareness
campaign as a joint effort between the
American College of Radiology and the
Radiological Society of North America
entitled “Image Wisely” (32,33), may be
an ideal vehicle to promote the adoption
of a strategy to provide information on
medical radiation risk on the basis of
which patients may then give their con-
sent to be imaged. The goal of the Im-
age Wisely campaign is to ensure that
patients undergo only radiation-based
imaging examinations that are clinically
indicated and that they receive the low-
est dose of radiation that can generate
diagnostic imaging studies (the ALARA
or “as low as reasonably achievable”
principle) (32,33). Although the first
target audience will be imaging profes-
sionals, the campaign clearly identifies
patients and the public as other impor-
tant audiences. The Image Wisely cam-
paign may be the ideal body to develop
an information brochure that can be
used by all imaging practices to distrib-
ute to patients undergoing high-dose
procedures.

We believe that the radiology commu-
nity should take the initiative to adopt
guidelines and require that all imaging
facilities use some form of active infor-
mation process describing the risks of
medical radiation (29,31).
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