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Background and Motivation

• BenMAP estimates mortality impact over time of a one 
year change in exposure to air pollution.  

• Population basis for BenMAP mortality (and morbidity) 
estimates incorporates a county-level Census-based 
forecast, but is static.

• Some observers have asked, “Are we ‘saving’ the same 
individual multiple times?”

• Dynamic population simulation incorporates cumulative 
effect of air pollution hazard on population over time.

• Detailed life-table approach, flexibility in hazard level, 
concentration-response basis, overlapping cessation lags.

• Does not replace BenMAP, but life-years and life 
expectancy results complement BenMAP results.
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Past SAB Advice

• Excerpt from HES advisory in 2004:

“The Subcommittee also notes that mortality and 
morbidity rates may change over time for at least two 
different reasons: either because of changes in 
underlying age-specific disease rates or because of 
changes in the age structure of the population. 
Therefore, there is a need for the Agency to carefully 
consider the potential impacts of changing age 
structure on mortality and morbidity.”
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Conceptual framework of Popsim model

• Base year and
years in which PM
changes occur

• PM Change(s) by
year

• Dose/Response 
Option

• Lag Structure
• Age Range
• Age-specific

Adjustments
• Threshold
• Trajectory for PM 

Change

• Includes population by 
cohort, gender; mortality 
rates; mortality ratios; 
estimated migration

• Protected data, does 
not vary by scenario

• Calculates by-
cause Relative
Risk (RR) and
constructs time
profile for 
overlapping
lags

• Betas for all 
study options, 
all causes
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Key Results

• Age structure by scenario

• Total mortality (all cause deaths by cohort)

• Life-years lost

• Effect of air pollution hazard on period conditional and 
cohort conditional life expectancy
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Estimated Life Years Gained As A Result Of CAAA 
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Comparison of Life Years Gained Estimates:
BenMAP and Popsim results 
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Increase In Period Conditional Life Expectancy Attributable 
To CAAA 
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Suggestion for using these results

1. Estimates of deaths are not comparable to those from BenMAP; 
BenMAP mortality approach better reflects local-scale 
exposures and data AND is a better technical fit for addressing 
the key policy questions as currently defined by EPA in the 
conduct of this type of analysis.

2. Dynamic approach makes a large difference in life-years lost 
estimates, measuring cumulative effect.  Is Popsim approach 
superior to BenMAP approach for this measure?

3. Life expectancy results provide new, relevant measure that as 
a technical matter provides an effective supplement to the 
BenMAP results.  EPA has indicated an interest in exploring 
whether such supplemental results may be useful to a policy-
making audience.  Does the HES have advice in this regard? 
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