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Dimensions of Risk

Potency: How much needed to kill me?

Rate of Action: How fast does it kill you?

Exposure: How many people are exposed?

How much reaches me?

Total Social Impact: Total Deaths

Relative Social Impact: % deaths
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Descriptions of Risk

• Additional cancer deaths/million exposed individuals/ lifetime

• Additional cancer deaths/year in US

• Expert rankings

• Fatalities per year (from different causes)

• Cigarettes needed to increase chance of death by 10-6 yr

• Expected change in days of life expectancy 

• (from different activities and causes of death)

• Deaths/year with different travel modes

• Deaths per billion passenger miles for different modes

• Death rates (deaths/100,000 population)

• Odds of death  (1 in 2,000 etc.)

• Infant death rate (deaths/ 1,000 births)

• % US total deaths from different causes
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Increased Chance of Death by 10-6/year
• Smoking 1.4 cigarettes (cancer, heart disease)

• Drinking 0.5 liter of wine (cirrhosis of the liver)

• Spending 1 hour in a coal mine (black lung)

• Traveling 6 minutes by canoe (accident)

• Eating 40 tablespoons of peanut butter (aflatoxin B)

• Drinking Miami water for a year (chloroform)

• Eating 100 char-broiled steaks (cancer)

• Living within 5 miles of a nuclear reactor for 50 years 

• (accidental release of radiation)

• See Wilson article in Readings in Risk, p. 57: 

• 0.00 00 01 = 10-6= 1 in a million
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Annual Risks of Death

Annual risks of death associated with some activities and exposures as 
compiled by E. Crouch and R. Wilson

Annual Risk 

Activity Exposure (Deaths per 100,000 

persons at risk)

Motorcycling 2000

All causes, all ages 1000

Smoking (all causes) 300

Smoking (cancer) 120

Fire fighting 80

Hand gliding 80

Coal Mining 63

Farming 36

Motor vehicles 24
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Annual Risks of Death (con’t)

• Rodeo performer 3

• Fires 2.8

• Chlorinated drinking water 0.8* (chemical by-products)

• 4 tbsp peanut butter per/day (aflatoxin) 0.8**

• 3 oz charcoal broiled steak/ day 0.5 (PAHs, Chapter 7)

• Floods 0.06

• Lightning 0.05

• Hit by meteorite 0.000006

• * Assumes water contains maximum level of by-product permitted by EPA; most

• water supplies contain less. 

• ** Assumes aflatoxin present at maximum FDA-permitted level; most commercial brands 

• contain much lower levels

• Source: Crouch and Wilson as cited by Slovic, P., 1986. Informing and educating the public 
about risk. Risk Analysis 6:403-15. Note: Risks from activities are actuarial and much more 
certain than those associated with chemical exposures, which are estimated using regulatory 
models. Risks of cancer are assumed to equate with risks of death. Lifetime risk will be about 70 
times higher if risks do?
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TOP 10 most dangerous jobs
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Risks for lethal unintentional home hazards

Hazard Deaths/ Death Rate Knowledge 

year in USA per 100, 000

1. Radon Gas 15,000 5.8 S

2. Falls 8,200 3.1 D

3. Poisoning 8,200 3.1 D

4. Fires and Burns 2,900 1.1 D

5. Suffocation 2,100 0.8 D

6. Firearm accidents 800 0.3 D

7. Env. Tobacco Smke 900 2.4 S

8. Formaldehyde Gas 400 1.3 P

9. Insulation Fibers 200 0.01 P

Knowledge S = suggestive D = Definite P = Plausible

Source J.L. DeAscentis, and J.D. Graham, Ranking Risks in the Home, Risk in Perspective,

Harvard Center for Risk Analysis, April 1998

Disaster & Risk Management

Lecture 2

9



Measurements of Radiation Doses in 
Various Exams Offered at Gannett Health 
Center

Exam mr/Exposure

for average person at skin entrance
Hand/finger/wrist 2 - 6.25 mr

Elbow/forearm/heel/foot/ankle 19.93 mr

Chest 9.16 mr

Shoulder/Humerus/Femur 39.94 mr

Pelvis/Ribs/Abdomen/Spine 184.88 mr

Skull/Sinuses 39.90 mr

* Usually two or more exposures are necessary for each exposure

Risk Comparison

Risks Loss in Life Expectancy
Smoking a cigarette 10 min.

Home accidents 95 days

Radiation, (1 mr) 1.5 min

Occupational exposure 1 day

* Taken from "Radiation Risks Associated with Diagnostic Radiology", by Joseph

Whalen, M.D. and Stephen Balter, PhD.
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Leading causes of death: 1900
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Leading causes of death: 1900 & 2000 
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Risk Watch
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Cancer Now Top Killer of Americans 
Under 85
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2005 Prediction: 1,500 Cancer Deaths Every Day

Jan. 19, 2005 -- Cancer has surpassed heart disease to become the 

leading cause of death in the U.S. in people under 85, according to 

new statistics released today by the American Cancer Society.

Despite cancer's spot as America's No. 1 cause of death among 

people under age 85, the overall U.S. cancer death rate actually has 

been going down. Why? More widespread cancer screening and 

better cancer treatment, says Elizabeth Ward, PhD, director of 

surveillance research for the American Cancer Society.

Heart disease is still the No. 1 killer of people 85 and over.

http://www.webmd.com/content/article/99/105264.htm

http://www.webmd.com/content/article/99/105264.htm


Cancer Death rates for males per 100, 000 1950 – 91, 
Age-adjusted to 1970 
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Lung Cancer is UP

Stomach cancer 

is DOWN.

Cancer Mortality in the United States 

Changing patterns for 11 Major 

Cancers in U.S. Males, 1950-91

http://seer.cancer.gov/publications/rat

erisk/rates35.html



Age Adjusted cancer death rates 
Males by Site, 1930 - 2001
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Cancer death rates for Females per 100, 
000 for 1950 – 91, Age-adjusted to 1970
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Lung Cancer going UP.

Stomach, uterus, colon 

cancers are DOWN.Cancer Mortality in the United States Changing 

patterns for 11 Major Cancers in U.S. Males, 

1950-91

http://seer.cancer.gov/publications/raterisk/rate

s35.html



Age Adjusted cancer death rates* for 
selected sites females, united states, 1930 –
2001 

Disaster & Risk Management

Lecture 2

18



Now lets look at the

current leading causes of death

in the United States.
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Ten leading causes by race
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Numbers of Deaths in US by sex 
(in thousands; Year 2000)
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Death Rate in US by sex and total
(per 100,000 population; Year 2000)
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US Deaths as a percentage by sex and total 
(Year 2000)
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US Death statistics: total, rate, percent
(Year 2000)
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Leading causes of Unintentional Injury Death by Age, 
United States, 2000
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Unintentional Injury Death Rates by Age 
United States 2000
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How should risk be described?

Which statistic 
best describes the true risk?
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Alternative Measures of Risk

Criterion Points Out Ignores

Total US deaths/year total social impact exposure

% US deaths/year relative social impact exposure 
importance relative 

to what else is happening

Deaths/100,000 potency: death rate exposure;

other risks
absolute rate: can compare

across time and cultures

D life expectancy impact on expected life total social 
= potency * rate of action impact
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Alternative Measures of Risk - 2

Criterion Points out Ignores

minutes-of-life-loss                            

.

impact on expected life

= potency*RateOfAction

total social impact                                           

.

deaths per mile                                            

.

potency                                            

.

exposure, Total 

Social Impact

amount to increase                                             

.

potency rate of action                                      

.

total social impact                                   

.

LD50                                           

(dose kills 50% animals)

potency                                                        

.

exposure                                                      

.

Cigarettes smoked / wk exposure everything else
Life expectency after HIV 

infection rate of action social impact
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Lessons …

There are many ways to present death risks.  

Some are clearer.  They emphasize different things. 

Results can be presented so they are meaningless 

and misleading, or they are useful.  
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Coronary Heart Disease 
National Mortality Rates (Deaths/ 1000)
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