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Importance of uncertainty 

• Though we wish to present a concrete recommendation many 

of the inputs into a health risk assessment have large degrees 

of uncertainty 

 

• We can lose the trust of the public if we do not accurately 

portray the uncertainty in our analyses 
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Multiple sources of uncertainty in HRAs 

for outdoor air pollution 

• Quantifiable 

o Exposure estimation 

o Dose-response curve 

o Counterfactual level of exposure 

o Disease burden 

 

• Unquantifiable 

o Causal pathway 

o “Unknown unknowns” 
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Overview of simulation methods 

• Simulation methods use random draws of all unknown 

parameters to create estimates of interest 

 

• Given a large enough number of simulations, we can 

approximate the true distribution of our estimates 
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Simulation methods in practice 
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Final uncertainty (after 1000 draws) 
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Cross 

country 

comparisons 

in the GBD 
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Cross 

country 

comparisons 

in the GBD 
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Cross risk comparisons in the GBD 
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Cross risk comparisons in the GBD 
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Advice for presenting uncertainty 

• A single number will likely be the first thing that decision 

makers want to see 

 

• A desire to show decision makers what we’re certain about 

 

• Classification of scientific knowledge (drawing from IARC 

classification system) 

 

• For researchers, need to be transparent about methods and 

assumptions to show uncertainty that could not be calculate 
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Interactive visualizations allow more 

information-dense graphics 

12 



Interactive visualizations allow more 

information-dense graphics 
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Animation can also be used to convey 

information 
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Source: http://www.nytimes.com/2014/05/02/upshot/how-not-to-be-misled-by-the-jobs-report.html 


