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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




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”



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




Simulation methods in practice
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Final uncertainty (after 1000 draws)
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Figure 11: Leading causes of years of life lost, EU and EFTA countries relative to region average, 2010
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Figure 11: Leading causes of years of life lost, EU and EFTA countries relative to region average, 2010
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Cross risk comparisons in the GBD

| World Bank: Europe & Central Asia

v\ \ Top 10

v ‘ ‘ Causes

| | DALY (Disabilty-Adjusted Life Year..

v ‘ ‘ All ages

] &P

2010 Mean rank (95% UI)

W

Median % change (95%b UI)

Both RUELE ‘ Female
1990 Mean rank (95% UI)

1.0 (1-1) 1 Dietary risks

2.0 (2-2) 2 High blood pressure

3.1(3-4) 3 Smoking

3.9 (3-4) 4 Alcohol use

5.1 (5-6) 5 High body-mass index

6.3 (5-8) & High total cholesterol

7.4 (6-8) 7 Ambient PM pollution

7.7 (5-9) 8 Household air pollution

8.5 (7-9) 9 High fasting plasma glucose

10.5 (10-12) 10 Suboptimal breastfeeding
[10.6 (10-12) [ 11 Occupational risks

1 Dietary risks 1.0 (1-1) | 18% (11 to 22)
2 High blood pressure |l 2.0 (2-2) I 14% (5 to 22)

3 Alcohol use |l3.0 (3-3) Il 38% (18 to 61)
4 Smoking 4.0 (4-5) 2% (-3 to 10)

5 High body-mass index 5.0 (4-5) 43% (31 to 57)
6 Physical inactivity 6.5 (6-8) No estimates

7 High total cholesterol 7.2 (6-8) -7% (-37 to 21)
8 High fasting plasma glucose 7.3 (6-8) 25% (-11 to 69)
9 Ambient PM pollution 9.1 (8-10) -34% (-40 to -29)
10 Occupational risks 10.5 (10-12) -6% (-16 to &)
11 Household air pollution |[11.6 (9-18) I -71% (-84 to -39)

16 Suboptimal breastfeeding

|l 15.9 (14-17)

|| -77% (-83 to -70)




Cross risk comparisons in the GBD

- "'l 9 Ambient PM pollution ” 9.1 (8-10) ” -34% (-40 to -29) |

| 10 Occupational risks 10.5 (10-12) I -6% (-16 to 6




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
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Figure 4: 95% uncertainty intervals for risk factors ranked by global attributable disability-adjusted
life-years, 2010
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Interactive visualizations allow more
Information-dense graphics
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Both m Female 1990 Causes I@a Clear risks
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Risk: Ambient particulate matter pollution .
Mean Dalys: 76,163,000
95% CI: (68,085,700-85,171,300)

Rank: 9
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Animation can also be used to convey
iInformation

If job growth were actually steady ...the jobs report e
over the last 12 months... could look like this:
400Kk 400k
added added
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Source: http://mwww.nytimes.com/2014/05/02/upshot/how-not-to-be-misled-by-the-jobs-report.html
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