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Early large-scale case-control study 

750 cases-control pairs 
in city with highest radon levels in Canada 

with multiple one year integrated radon measurements in all homes 
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Large case-control study with extensive exposure monitoring 
 fails to identify lung cancer risk 
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Residential Radon and Lung Cancer 

Combining data from multiple studies identifies lung cancer risk  

Epidemiology (2005), V16, pp. 137-145 
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Reducing measurement error increases lung cancer risk estimate 

Exposure-response Relationships 
 for Radon and Lung Cancer 

 OR = 1.11 (1.00 – 1.28) at 100 Bq/m3 

 
 OR = 1.18 (1.02 – 1.43) at 100 Bq/m3 

 



McLaughlin Centre for Population Health Risk Assessment 

No specific histological type of lung cancer linked to radon  
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Recent large-scale cohort study 

811,961 participants in American Cancer Society CPS-II Study 
followed from 1982 to 1988; 

radon exposure based on county level radon surveys 
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Ecologic measure of radon, adjusting for individual smoking habits, 
confirms residential radon lung cancer risk 
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Study Population Odds/Hazard Ratio (95% CI) Adjusted Odds Ratio (95% CI) 

Occupational Cohort Studies 

Underground Miners 
(NRC, 1999) 

1.12 (1.02 – 1.25)   

Residential Case-control Studies 

North American Residential 
  (Krewski et al., 2005, 2006) 

1.11 (1.00 – 1.28) 1.18 (1.02 - 1.43) 

European Residential 
(Darby et al., 2005) 

1.08 (1.03 – 1.16) 1.16 (1.05 – 1.31) 

Chinese Residential 
(Lubin et al., 2004) 

1.33 (1.01 – 1.36)   

Residential Cohort Studies 

North American Residential 
(Turner et al., 2011) 

1.15 (1.01 – 1.31)   

Radon risk estimates highly consistent across diverse studies 

Comparison of Radon Risk Estimates 
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Lung cancer consistently linked to PM2.5 in ACS CPS-II 

Krewski (2009), V360, pp. 413-415 
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Lung Cancer Attributable to PM2.5 
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Satellite Mapping of Global 
Tropospheric  PM2.5 Concentrations 

12.8 % (5.9 – 18.5%) of lung cancer attributable to PM2.5 



Occupational Lung Cancer Risks 
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Lifetime occupational histories collected on 
 14,755 incident lung cancer cases, including 2,998 lung cancer cases 

in British Columbia from 1983 - 1990 

Lung Cancer Risks by Occupation 
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Number of Occupations and Sample Size 
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• Excess risk of lung cancer for all histological subtypes combined 
found for: 
– Workers in metal processing: OR=2.54 (1.39-4.64) 
– Workers in metal machining: OR=1.88 (1.17-3.00) 
– Bakers: OR=2.72 (1.13-6.55) 
– Ship deck crew: OR=2.42 (1.02-5.75) 

 
• Excess risk of lung cancer for specific histological subtypes found for: 

– Construction workers: Squamous cell OR= 1.39 (1.11-1.73) 
– Insulators, construction: Adenocarcinoma OR=4.60 (1.15-18.35) 
– Electricians, construction: Small cell OR=3.43 (1.34-8.77) 
– Chefs and cooks: Large cell OR=2.95 (1.08-8.10) 
– Medical/ health workers: Large cell: OR=2.45 (1.10-5.47) 

Main Findings 



Specific Occupational Exposures 
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Specific Occupational Exposures 
 and Lung Cancer Risk 

Job histories for 3,730 cancer patients (15 types of cancers) and 
533 population controls translated into occupational exposures, 

including benzene, toluene, xylene, and styrene 
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No clear association between occupational exposure to BTXS and lung 
cancer in this study 
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Agent Attributable 
Fraction 

Reference(s) 

Tobacco smoking 70-90% ALS (2013); Parkin et al. (2011); 
WHO (2013) 

Residential radon 3–14% Brand et al. (2005); Menzler et al. 
(2008); WHO (2013) 

Particulate air pollution 5-13% Evans et al. (2013); 
 Veneis et al. (2007); WHO (2013) 

Diesel emissions 6%  Vermeulen et al. (2013)  
Other occupational exposures 3-15%  ALS (2013); Parkin et al. (2011)  
Environmental tobacco smoke 3%  ALS (2013)  

Radiation  <1% Parkin et al. (2011)  
Solvents <<1%? Vizcaya et al. (2013) 

Causes of Human Lung Cancer 
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