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Communicating uncertainty 

• Probabilities of events

• Uncertainty about continuous 
quantities

• Uncertainty about risks

using

• Text (words and numbers)

• Graphics

• Animation



• Recently I 
went to see 
my GP …



My doctor quoted me a 10% risk of 
heart attack or stroke in 10 years



Smileys / crowd chart without statins



Some choices

• Absolute / relative risks  /NNT?

• Interpretation of probability?

• 0.8, 80% or 80 out of 100?

• Positive or negative frame?

• Pie chart, bar chart, smilies etc?



• Absolute or 
relative risks?



Numerators and denominators

Win $1 for picking a red bean

10% red beans 8% red beans

(Denes-Raj & Epstein, 1994)

53% pick from here



Real story: 

1 in 10 people carry a low-risk gene



Spinning-the-risk: www.understandinguncertainty.org/node/233



The great bacon sandwich debate

• World Cancer Research Fund (WCRF) 
issue report (600 pages) in October 2007 
on the influences of nutrition and 
physical activity on cancer

• 50g of processed meat per day 
associated with a 20% increase in bowel 
cancer

• WCRF Website: 
“Try to avoid processed meats such as 
bacon, ham, salami, corned beef and 
some sausages”



The great bacon sandwich debate



The media reaction

Sun:     “Careless pork costs lives”

Daily Mail:    “Now cancer experts 
add bacon, ham and drink to danger 
list”



So what does it mean for 
individuals?

• Approximately 5% lifetime risk of getting bowel 

cancer

• 20% increase in risk means that eating a huge 

bacon sandwich each day increases this lifetime 

risk to 6%

• “I’d rather shave a few years off my life with 

the occasional bacon sarnie than be 110 and 

dribbling into my All Bran” 

Dr Keith Hopcroft, Sun



Spinning-the-risk: www.understandinguncertainty.org/node/233



How long are you going to live?





Survival: www.understandinguncertainty.org/node/76





Past survival: www.understandinguncertainty.org/node/210





What are the risks? 

• Need a friendly unit of deadly risk

• A Micromort is a 1-in-a-million 
chance of dying

• Each day 50 people are killed in 
England and Wales (about 50 
million)

• So just living means that we 
experience a micromort every day 
(on average)



Micromort animation:  



Florence Nightingale 
(1820-1910)



Nighingale: www.understandinguncertainty.org/node/213



We may be concerned with what people –

• like
• understand / can reproduce
• are influenced by

But

• These are not necessarily the same 
formats!

• Formats are influential
• People vary hugely in their preferences 

and understanding

Formats for risk communication



UKPDS risk engine



Problems with confidence limits

• Suggestion that all points in interval 
are equally likely

• Media can report “up to X people 
might have Hepatitis C”



Express as a probability distribution, such as 
Bank of England fan charts for GDP

May 09



Bank of England ‘fan charts’

May 09



Chris Jackson’s density strips



Hepatitis C prevalence in UK





Enlargement of results for under 1 year, 1991-Mar 1995



Mortality after paediatric cardiac surgery in under 1's
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The Bristol Inquiry into excess mortality 



UK Paediatric cardiac surgery website







Funnels using density strips



Funnels using density strips^1/4



Visualising uncertain quantities

Extensive study in cartography

• Integrated symbols

• Split displays

• Toggled displays

Personal preferences

• Blurring 

• Movement



Hans Rosling

• Started Gapminder project for 
display of international public health 
information

• Employed son (video-game 
programmer)

• Flash animations using morphing for 
change over time

• Son now works for Google





Lie detectors

• A terrorist hides in a room with 99 innocent people

• You have a lie detector that is 95% accurate

• You get people out one at a time and ask them if they 
are a terrorist

• They all say no

• Eventually the machine goes ‘ping!’

• What is the chance that you have caught the 
terrorist?

• (a) 95% (b) 84% (c) 50% (d) 16% (e) 5%



Lie detectors 


