I Atrbuable Risk

The Surgeon General estimates

Risk Assessment and Risk

Communication 440,000 smoking attributable deaths
Radiation Epidemiology Course in 2000.
National Cancer Institute

. Samet What does this mean?
Department of Epidemiology

Bloomberg School of Public Health

How Would You Explain?

» A future risk of cancer for CT evaluation

WH O COU N-I—Sr)r) of CF patients estimated as 0.02% for

males with median survival to age 36
years?

» An increase in risk for radiation caused
cancer of 410 per 0.1 Gy?

» A lifetime increase in risk of cancer of
1%7?

From Knowledge to Policy: The Informing Decisions About Risk
Five-Step Method

: ] 5 *Risk assessment does not provide
S a carcinogen?

answers, but is an essential
How riskyis ___ ? component of informed decisions
How are people exposed to : about risks.

How can exposureto _____ be *Risk assessment is a useful way for

prevented? organizing what is known and not

How will the policy be evaluated? known for the purpose of risk
communication
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Elements Of Risk Assessment
And Risk Management

The “Red Book”

Risk Assessment Risk Management

Development
of regulatory options

2 Sg

Evaluation of public
Dose-Response Risk health, economic, social,
Assessment Characterization political consequences

of
regulatory options
Exposure »
Assessment Agency decisions and

actions

Hazard
Identification

The Four Components of QRA

Hazard
Identification

Four Steps of Risk Assessment

» Hazard ldentification

* Dose Response

Risk Characterization
Exposure

* Exposure Assessment

* Risk Characterization

Component 1: Hazard ldentification

Hazard ldentification

2

* Review and analyze toxicity data

» Weigh the evidence that a substance
causes various toxic effects

» Evaluate whether toxic effects in one
setting will occur in other settings
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Component 2: Dose-Response Curve
Dose-Response Assessment

100%

S

Response

; Range of Inference

Component 4:

Component 3: Risk Characterization

Exposure Assessment

Risk Characterization Uncertainty: Always A Problem
Integrate and summarize the hazard
identification, dose-response “Uncertainty can be defined as a lack
assessment, and exposure assessment of precise knowledge as to what the

. : : truth is, whether qualitative or
Develop public health risk estimates quantitative.” (NAS, 1994)

D_eV(_eI_op a framewonfk to define the
significance of the risk “To know one’s ignorance is the best

_ e part of knowledge.” (The Tao, No. 71).
Present assumptions, uncertainties,

scientific judgments
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Characterizing Radiation Risks Issues in Radiation Risk

Data Evidence What are the element of the risk
characterization?
‘ What is the level of certainty?
— Biologically What is the level of risk for individuals?
Based Models With what certainty can risk be predicted?
- What is the level of risk for populations?

. . : . 5
Population Risk With what certainty can risk be estimated®

Characterization

Risk Communication

“Risk communication is an interactive
process of exchange of information and
opinion among individuals, groups, and
institutions. It involves multiple messages
about the nature of risk and other messages,

The Perception no@ s_trlctly about _rlsk, tha_t express concerns,
o Rick opinions, or reactions to risk messages or to
legal and institutional arrangements for risk
management.”

National Research Council. 1989.Improving Risk Communication. Washington,
D.C.: National Academy Press.

TATSOR ..,..“_ I-I 1o o oo

Evaluation Prime
Health Risk Commnnication Progroms
Abhont the Pruner

Source: http:/Mmww.riskworld.com/ Source: http://www.atsdr.cdc.gov/HEC/primer.html
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Twenty Years of Risk Communication
Progress or Process?

First Stage

All we have to do is get the number right

Second Stage

All we have to do is tell them the numbers

Third Stage

All we have to do is explain what we mean by
the numbers

Fourth Stage

All we have to do is show them they’ve accepted
similar risks in the past

Source: Fischhoff B. Risk Anal. 1995 Apr;15(2):137-45

Dimensions of Risk and Their
Effects on Risk Perception

Dimension Conditions Associated | Conditions Associated
with Higher Perceived |with Lower Perceived
Risk

Severity of Large numbers of Small numbers of
Consequences | fatalities or injuries per fatalities or injuries per
event event

High probability of Low probability of
occurrence occurrence

Catastroph Fatalities or injuries Fatalities or injuries

Potential grouped in time and space | distributed randomly in
time and space

Rever: ty rreversible Consequences appear
reversible

Latency of Chronic effects that are Acute effects immediately

Effects delayed in time realized

Adapted from Cohrssen JJ and Covello VT. 1989. Risk Analysis: A Guide to Principles and
Methods for Analyzing Health and Environmental Risks. US Council on Environmental Quality.

Dimensions of Risk and Their Effect on
Risk Perception

Dimension Conditions Associated |Conditions Associated
with Higher Perceived |with Lower Perceived
Risk
Scientific Risks unclear to Risks relatively well-
Uncertainty scientists known to scientists
Dread Risks evoke fear, terror, Risks not dreaded
or anxiety
Voluntariness Involuntary exposures Risks taken at one’s own
choice
C ollab y |Little personal control Some personal control
over risk over risk
Clar; of Benefits from activity Clear benefits
Benefits generating risk
questioned

Adapted from Cohrssen JJ and Covello VT. 1989. Risk Analysis: A Guide to Principles and
Methods for Analyzing Health and Environmental Risks. US Council on Environmental Quality.
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Twenty Years of Risk Communication
Progress or Process?

Fifth Stage

All we have to do is show them it’s a good deal for
them

Sixth Stage
All we have to do is treat them nice

Seventh Stage
All we have to do is make them partners

Source: Fischhoff B. Risk Anal. 1995 Apr;15(2):137-45.

sions of Risk and Their
Effects on Risk Perception

Dimension Conditions Associated Conditions Associated
with Higher Perceived with Lower Perceived
Risk Risk

Impact on Risks borne equally or Risks borne primarily by
Future greater by future current generation
Generations generations

Victim Identity | Identifiable victim Statistical victims
e

Understanding | Lack of personal Personal understanding
understanding of of mechanisms or
mechanisms or processes | processes involved
involved

Adapted from Cohrssen JJ and Covello VT. 1989. Risk Analysis: A Guide to Principles and
Methods for Analyzing Health and Environmental Risks. US Council on Environmental Quality.

Dimensions of Risk and Their
Effects on Risk Perception

Dimension Conditions Associated | Conditions
with Higher Associated with
Perceived Risk Lower Perceived Risk

Seemingly equ
b

Lack of trust in

institutions responsible
for risk management

rsonal Stake | Individual personally at | Individual not
[{EIN personally at risk
Attribution of Risk caused by human Risk caused by nature
Blame failure
Media Much media attention Little media attention
Attent

Adapted from Cohrssen JJ and Covello VT. 1989. Risk Analysis: A Guide to Principles and
Methods for Analyzing Health and Environmental Risks. US Council on Environmental Quality.




What About Radiation Risks?

Severity: small — large
Probability: low — high
Catastrophe: possible
Reversible:  no

Latency: short/long
Uncertainty: little

RISK = HAZARD PLUS OUTRAGE

What About Radiation Risks? Successful Risk Communication

Benefits: yes (understood??) Messages about expert knowledge are
Controllable: yes and no necessary to the risk communication
process; they are not sufficient,
however, for a message to be
successful.

Familiarity: some
Impact on
future: seen as “yes”

National Research Council. 1989. Improving Risk Communication.
Washington, D.C.: National Academy Press.

Good Risk Communication Successful Risk Communication

 Does not always lead to better

Good risk communication may not decisions

always improve a situation.
However, poor risk communication « Need not result in consensus or
will almost always make a situation uniform behavior

worse.

National Research Council. 1989.Improving Risk Communication.

Washington, D.C.: National Academy Press National Research Council. 1989. Improving Risk Communication.

Washington, D.C.: National Academy Press.
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Risk Messages vs. Risk Communication Successful Risk Communication

Risk Messages include  Risk Communication
one-way messages includes Raises the level of understanding
V_erbal statements two-way messages and satisfies those involved that they
pictures dialogue are adequately informed within the

advertisements announcements/warnings limits of available knowledge
publications reactions |

legal briefs .
perceptions

warning signs .
other declaratory personal beliefs

activities National Research Council. 1989. Improving Risk
Communication. Washington, D.C.: National Academy Press.

Comparisons in Risk Communication Comparative Risk

* When lay and expert values differ, Use other, familiar risks to place new risk
reducing different kinds of hazard to in a context
a common metric (such as number of Comparisons often made to known risks—
fatalities per year) and presenting motor vehicle accidents, airplane travel
comparisons only on that metric have Comparison may be artificial—e.g
great potential to produce voluntary vs. involuntary risk

misunderstanding and conflict and to c ; trivialize th isk
engender mistrust of expertise omparison may trivialize the new ris

National Research Council. 1989.Improving Risk Communication.
Washington, D.C.: National Academy Press.

. The Seven Realities of Risk
7 Cardinal Rules Communications

Rule 1 - Accept and involve the public as a Involuntary risks are unacceptable
legitimate partner Once minds are made up, it’s hard to change them
Rule 2 - Plan carefully and evaluate Trust and credibility require long-term effort

performance Unfamiliarity breeds contempt
Rule 3 - Listen to your audience

Health risks may be secondary in environmental
Rule 4 - Be honest, frank, and open controversy

Rule 5 - Coordinate and collaborate with Community values/beliefs/ perceptions can outweigh
other credible sources science in shaping public policy

Rule 6 - Meet the needs of the media The best communication can’t reverse bad risk
Rule 7 - Speak clearly and with compassion management decisions
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Some Confusing Terms

THE SCIENTIFIC COMHINITY

15 DIVIDED. Uncertainty

SOME SAY THIS STUFF 1S
PANGEROUS, SONE SAY “
1T ISHT. - A

Error
Sensitivity
Variability
Risk

FIGURE 2.2 SOURCE: Drawing by Richter; ©1988 The New Yorker Maga-

sine, Inc. Probability

How And When Do Scientists

Communicating Uncertainty Communicate Radiation Risks?

« Statistical descriptors * In reporting findings of individual
— Confidence intervals studies
« Quantitative characterization * In communicating findings of risk

assessments

— Distribution-based approaches
« As experts: consultants, advocates,

* Qualitative description testifying, public resource

—Adj'ectlval characterlzatlon « As policy-makers and risk
— Weight of evidence communicators

Source: Slovic, The Perception of Risk , Earthscan 2000 Source: Slovic, The Perception of Risk , Earthscan 2000
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Depleted Uranium Penetrators:
IOM Conclusions

» Lung cancer: The committee concludes that
there is limited/suggestive evidence of no
association between exposure to uranium and
lung cancer at cumulative internal dose levels
lower than 200 mSv or 25 cGy. However, there
is inadequate/insufficient evidence to determine
whether an association does or does not exist
between exposure to uranium and lung cancer
at higher levels of cumulative exposure.

Source: Institute of Medicine. Gulf War and Health: Vo. 1. Depleted
Uranium, Pyridostigmine Bromide, Sarin, and Vaccines. 2001

Players in Radiation Risk
Assessment and Communication
L ICRP

NCRP

NAS/NRC

UN

Organizations

{ UNSCEAR

, BEIR

Committees NCRP
ICRP

EPA
NRC
FDA
DOE

Agencies
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Have we heen DUP'd o think Depleted Uranium Peneiraiors (DUPs) are acceptable weapons of war?

550 Chris Komlven and soldiers unaware of dangers of depleted wandum dust, elimbing on destroyed [ra tank.

Source: http:/mwww.miltoxproj.org/DU/dupd.htm

Depleted Uranium Penetrators:
IOM Conclusions, continued

Renal function: The committee concludes that there is
limited/suggestive evidence of no association between
exposure to uranium and clinically significant renal
dysfunction.

Other health outcomes: The committee concludes that
there is inadequate/insufficient evidence to determine
whether an association does or does not exist between
exposure to uranium and the following health outcomes:
lymphatic cancer; bone cancer; nervous system disease;
nonmalignant respiratory disease; or other health
outcomes....

Source: Institute of Medicine. Gulf War and Health: Vo. 1. Depleted
Uranium, Pyridostigmine Bromide, Sarin, and Vaccines. 2001

Radon and Lung Cancer Indoor Radon:
Colorless, Odorless Killer?

« Radon ubiquitous indoors
» Concentrations log normal

* Some homes have levels as
high as miners

» Majority of time spent at
home




-,
1 &u 1an Iiinediately save time and trouble!
Q = Moiran restue your home sale or purchase!
&
« You gn avold wasting a fortune!
+ You can dramatically reduce your heaith worries.

+ You might even save a life.
o Raden wormies e enactly what Bhe risks are
e advantage of 0y 5 Tk o

o you may i
sdvactage of ur Riaden paric

Yeu, I's & Fact That Rades kil

http://www.radonsecrets.com/

Protect Your Loved Ones: Use the
Radon Homa Test Kit
Recommanded by All Major Health
Organizations|

The Do-1t-Yoursel Home Radon
Tost Kit

« Incredibly Simple to Use
ated B most
sconomical - Just §9.95
 Contains everything for a 3-7
day radon test

Nitp:/WWW.SIXWiSe.com/pages/pro
ducts/radon/fag.htm

4 Components of Risk Assessment

Hazard ldentification

Dose Response

Exposure Assessment

Risk Characterization

1R,
Lot Radon Entry

Attributable Lung Cancer Deaths
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BEIR VI: Assessing Radon’s

Relative risk

Radon concentration (Bgim®)

Radon Risk Characterization

Attributable to Rn progeny exposure

Lung Cancer
Deaths Number? Number®

Males

Total 65,100 7,800 8,900

Smokers 55,300 6,600 6,000

Never-Smokers 9,800 1,200 2,900

Total 39,200 4,700 5,500

Smokers 33,300 4,000 3,700

Never-Smokers 5,900 700 1,800

2 Estimates based on applying same risk model to smokers and never-smokers,
implying joint multiplicative relationship for Rn progeny exposure and smoking.

b Estimates based on applying a smoking adjustment to risk models, multiplying|
the baseline ERR/WLM by 0.9 for smokers and 3.0 for never-smokers.

u
prn——"—

FIPURE 1% Uscarsinty Seerberions for 8 pipelaion
i purwarien. [ mmcotaary = model parameun
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BERRY'S WORLD By Jim Borry

“0h nothing — just sitting around
L worrying about radon!

A Citizen's Guide

To Radon

The Guide To Protectin,
Yourself And Your Fami

From Radon deaths
per year

RADON* Drunk Falls in Fires Drownings
Driving  the Home

Source: EPA 2002

RADON RISK IF YOU SMOKE _
Scientists are b | Sttt || peatmive | e

more certain | s

ot get hmp cancer of dawming

about radon risks [ ) ‘ P g

maﬂ ffSkS ffﬂm :‘\ " f;:;ﬁ:fr:w Fit poms hame

o 100 Bwes B Jisk o dying Fix et home

most other ' ‘ | e R

Comsider fnig
Aboar 13 pevple Deiwera & and 4 pOHL
canld g g cancer o 2 e the visk of dying
2 grash

caricer-causing B | e

ow'd get g cancer idmerage ivdoor radea hevel)

substances. |. o, | it

et by cances

o 8 10 8 ey Wrskat ywen ek ey b owe.

Source: EPA 2002 Source: EPA 2002
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RADON RISK IF YOU'VE NEVER SMOKED

Radem Ll The itk o cancer foom WRAT T8 D
Lot Ae FRaked MNP | G AIDOEHE CimgEeS 10, . .
e ta Ll loved
v 2 iirlime. ..

it r « e sk of boing illd Fir pour hoe
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caud g g Chac dying 028 AUPAR CraED

aptit Bhow! 2 grople o The rik af drowning Fir pou e
comd gt ng cancar
Consider Bring

2ptit Abow | prople « Phe risk of dring between 2 and £ plid
o oy v bovae (e

[EF -1 Less e ) persan {bwrrape indear sadaw by
ool el oy

wapat [ g autarr e Jevedy

i)

T 8 s o 8 P ko s ok sy o P M, i o, el s B 1Al Acaamy of i 1551
TROGN. Tig Fea Ercs of EXTARE ¥ IO Y8 IO T2 D4 G i) ShOW. S o hrh et v

Source: EPA 2002

Source: BEIR VII 2006

Exercises in Risk Communication

1. You are on the BEIR VI Committee, which
estimates that from 15,400 to 21,800 lung cancer
deaths per year can be attributed to radon.

. You care out a case-control study of cell phone use
and brain cancer. You estimate that the OR for
ever use is 1.01 (95% CI 0.62-1.95).

. You estimate that lifetime lung cancer risk for a
smoking uranium miner is 25%.

. You find that the relative risk for brain cancer
increases by 2% for each dental X-ray (0.5-5%0)
across the life span.
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Source: BEIR VII 2006

Source: BEIR VII 2006
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