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Morton Levin’s Attributable Risk Formula 

Johns Hopkins School of Hygiene 
and Public Health, Department of 

Epidemiology, c. 1935-36 

PAR =        P (RR – 1)       
               1 + P(RR – 1) 

• Estimate the Relative 
Risk (RR) 
 

• Estimate the 
prevalence (P) of 
each risk factor. 
 

• Calculate population 
attributable risk (PAR) 



The “Red Book” 

Elements of Quantitative  
Risk Assessment (QRA) 

Hazard ID 
Dose-response 
Exposure assessment 
Risk characterization 



Applications 
SAMMEC 

Source: https://www.ncbi.nlm.nih.gov/books/NBK294316/ 

Smoking-Attributable Mortality, Morbidity, and Economic Costs 

https://www.ncbi.nlm.nih.gov/books/NBK294316/


Applications 
GBD 

Source: https://vizhub.healthdata.org/gbd-compare/ 

Global Burden of Disease 

https://vizhub.healthdata.org/gbd-compare/


Applications 
SAMMEC GBD 

Sources: https://www.ncbi.nlm.nih.gov/books/NBK294316/; https://vizhub.healthdata.org/gbd-compare/ 

Smoking-Attributable Mortality, Morbidity, and Economic Costs Global Burden of Disease 

https://www.ncbi.nlm.nih.gov/books/NBK294316/
https://vizhub.healthdata.org/gbd-compare/


Available at: http://www.springerlink.com/content/1873-9326  

Environmental Public Health Tracking 

http://www.springerlink.com/content/1873-9326


 
Back to the beginning: 

Rationale for accountability studies 
• There is (was) a call for it. 
• Strengthen basis for causal inference  

(β+ vs. β-). 
• Assess consequences of specific 

interventions. 
• Provide “validation” of risk assessments. 

 
+ and - refer to whether air pollutant concentrations are increasing (more emissions or 
higher-pollution location) or decreasing (intervention or clean air policies). 



Interventions and Dose-Response 

Response 

Exposure 

Observational data 

Range of uncertainty 

β “plus” 



Interventions and Dose-Response 

Response 

Exposure 

Intervention data 

β “minus” Observational data 

Range of uncertainty 



Accountability:  Communication 11 

“Evaluating the extent to which 
air quality regulations 
improve public health is part 
of a broad effort—termed 
accountability—to assess 
the performance of all 
environmental regulatory 
policies.” 

September, 2003 



What did 
Communication 11 
propose? 
• Chain of 

accountability 
• Conceptual 

framework 
• Research 

recommendations 



 
Regulatory 

Action 

Emissions 

Exposure/ 
Dose 

Human 
Health 

 

Compliance, 
effectiveness 

Atmospheric transport 
chemical transformation and 

deposition 

Human time activity  
in relation to indoor  

and outdoor air quality 
Uptake, deposition, 
clearance, retention 

 

Susceptibility factors; mechanisms 
of damage and repair, health 

outcomes 

Chain of Accountability 

Ambient Air 
Quality 



Communication 11: Recommendations 

• Developing and implementing new 
study designs 

• Identifying targets of opportunity 
–PM and O3 NAAQS implementation 
–Air Toxics Control Plan 
–Targets at local level 

• Developing surveillance systems 



Accountability:  Communications 14 and 15 

2009 2010 



accountability research air pollution 



PubMed Analysis: Accountability 

Search terms: "social responsibility"[MeSH Terms] OR ("social"[All Fields] AND "responsibility"[All Fields]) OR "social responsibility"[All Fields] OR "accountability"[All Fields] 
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PubMed Analysis: Accountability AND Research 

Search terms: ("social responsibility"[MeSH Terms] OR ("social"[All Fields] AND "responsibility"[All Fields]) OR "social responsibility"[All Fields] OR "accountability"[All Fields]) AND ("research"[MeSH Terms] OR "research"[All Fields]) 
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PubMed Analysis: Accountability AND 
Environment 

Search terms: ("social responsibility"[MeSH Terms] OR ("social"[All Fields] AND "responsibility"[All Fields]) OR "social responsibility"[All Fields] OR "accountability"[All Fields]) AND ("environment"[MeSH Terms] OR "environment"[All Fields]) 
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PubMed Analysis: Accountability AND Air 
Pollution 

Search terms("social responsibility"[MeSH Terms] OR ("social"[All Fields] AND "responsibility"[All Fields]) OR "social responsibility"[All Fields] OR "accountability"[All Fields]) AND ("air pollution"[MeSH Terms] OR ("air"[All Fields] AND "pollution"[All Fields]) OR "air pollution"[All Fields]) 
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AJPH 1989; 79 (5): 623-8 



AJPH 1989; 79 (5): 623-8 



Pope CA 3rd. Respiratory disease associated with community air pollution and a steel mill, Utah Valley. AJPH 1989 May;79(5):623-8. 
Data from Google Scholar 
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No. of citations for Pope 1989 (n=543) 



U.S. EPA. Air Quality Criteria for Particulate Matter (Final Report, Oct 2004).  
U.S. Environmental Protection Agency, Washington, DC, EPA 600/P-99/002aF-bF, 2004 

 
Available at: http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=87903  

http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=87903




U.S. EPA. Air Quality Criteria for Particulate Matter (Final Report, Dec 2009).  
U.S. Environmental Protection Agency, Washington, DC, EPA 600/R-08/139F, 2009 

 
Available at: https://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=216546 

 



U.S. EPA. Air Quality Criteria for Particulate Matter (Final Report, Dec 2009).  
U.S. Environmental Protection Agency, Washington, DC, EPA 600/R-08/139F, 2009 

 
Available at: https://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=216546 

 







Has accountability been useful? 

• For developing a research agenda? 
• For providing evidence that is useful 

for evidence-based regulation? 
• For benefitting public health? 



Who Knew 

That accountability could be so 
complicated? 
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