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What IS CAREX?  
 
• CARcinogen EXposure  
• Based on Finnish initiative for 

the EU  
– Occupational focus 

• Canada- augmented with 
environmental exposure data 
– Added GIS component 
– Added pesticide focus 

• Funded in 2007  
– Canadian Partnership Against 

Cancer 
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Cancer due to Occupational Exposures (using WHO 
Exposure Models) Steenland- 2003 

 Lung Cancer    6-13%  
 Larynx Cancer   1-20% 
 Nose/nasopharynx  33-46% 
 Mesothelioma   85-90% 
 Bladder cancer   7-19% 
 Kidney cancer   0-2% 
 Liver cancer   1%  
 Skin cancer   1-6% 
 Leukemia    1-3%  
 



Burden of exposures 

The WHO estimates globally, 19% of all cancers are attributable to the 
environment, including the work setting, resulting in 1.3 million deaths each year.  

 
 
 
 
 
 

  

Exposure Sufficient Human Evidence  Limited Human Evidence 

Asbestos Lung, larynx, mesothelioma, 
ovary 

Colorectal, pharynx, stomach 

Arsenic Lung, skin, urinary bladder Kidney, Liver, Prostate 

Benzene Leukemia  Multiple Myeloma, NHL 

Radon Lung Leukemia 

Silica Dust Lung 

Solar Radiation Skin Eye 

Sample of preventable exposures associated with human cancer1 

Cogliano, VJ 2011   



CAREX: Objectives 

• Which carcinogens are a concern in Canada? 

• How many Canadians are exposed to workplace 
and environmental carcinogens? 

• How and where are they exposed 
-   What sources/pathways (air, soil, food) 
-    What types of workplaces 
-    Which communities 

• How high are exposures? 
– Where data is available 



Preliminary work: Prioritization 

• Based on:  
– carcinogenicity and other toxic properties 
– Presence in Canadian workplaces and communities 
– Can we assess exposure? 

• Results of this phase: 
– Priority list of 73 IARC carcinogens 

• Created Carcinogen profiles 
– Unique to Canadian context 
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Carcinogen Database 
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Carcinogen Profiles 
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Estimating exposure 

• General approach  
– existing Canadian exposure data 
– census population estimates  
– the best exposure estimation/modelling procedures available 

• Techniques varied considerably 
– Agricultural pesticides 
– Occupational  
– Environmental  
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Occupational Exposure methods 
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Diesel Exhaust 
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Who is at risk? Number exposed in Canada 
and cancer sites 
Known or suspected carcinogen # Exposed Confirmed Suspected 

Shift work with potential for circadian disruption 2,800,000 Breast, 
prostate? 

Solar radiation 1,500,000 Skin 

Diesel engine exhaust 804,000 Lung 

Silica (crystalline) 349,000 Lung Others? 

Polycyclic aromatic hydrocarbons (PAHs) 307,000 Lung, skin, 
bladder 

Benzene 297,000 Acute non-
lymphatic 
leukemia 

ALL, multiple 
myeloma, NHL 

Wood dust 293,000 Sinonasal, 
nasopharynx 

UV radiation (artificial sources) 207,000 Skin, eye 

Lead 202,000 Lung, stomach 

Asbestos 152,000 Lung, 
mesothelioma, 

larynx, ovary 

Pharynx, 
colon, rectum, 

stomach 
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Pathway:              Measured levels:  
 

Outdoor air    0.86  ug/m3  
Indoor air     2.4  ug/m3 
Drinking water    0.5  ug/L 
Foods: 

• beef  18.0   ug/kg 
• bananas  30.0  ug/kg 
• cheese    2.5  ug/kg 

Beverages: 
• soft drinks  12.0  ug/L 
 

BUT: what is the priority here? 
 
It depends on how much is inhaled and ingested  
(ie – intake or dose). 
 
 

CAREX – Environmental Estimates 
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Pathway:             Inhaled or ingested per day*:  
 

Outdoor air  0.005  mg 
Indoor air   0.05 mg 
Drinking water  0.0001  mg 
Foods: 

• beef  0.0004 mg 
• bananas  0.00002  mg 
• cheese  0.000004  mg 

Beverages: 
• soft drinks  0.002  mg 
 

* Based on standard inhalation and ingestion rates 
 

GAP: guidelines for recommended daily intake exist for 
only a few substances in a few exposure pathways, some 
guidelines do not consider cancer… 
 

CAREX – Environmental Exposures 

INTAKE (DOSE) 
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It is estimated that 3,300 deaths/year in 
Canada are due to radon exposures. 
This corresponds to ~16% of the lung 
cancer deaths annually in Canada.  
 
•Risks were estimated using the average radon 
concentration by health region, exposure 365 
days a year for 70 years, a life stage weighted 
average inhalation rate per day indoors of 
19.05, and a unit risk of 1.8e-11. Populations at 
risk in each Health region were estimated using 
Statistics Canada population estimates and the 
percent of household radon measurements 
>100bq/m3.  This risk estimate therefore 
assumes no risks posed by radon exposures 
<100bq/m3. 
 

• thanks to Perry Hystad, Alejandro Cerventes 

Radon risk- Indoor Air by 
Health Region 



Lifetime Excess Cancer Risk by Substance – Outdoor Air 



Lifetime Excess Cancer Risk by Substance – Indoor Air 





 
 



 
 

EMP Example – Lead emissions in soil and air   





Golf Course Exposure? 
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Knowledge Translation: Data Product 
tailoring 
• Dobbins et al: content tailoring most effective for KT (2009) 
• Iterative process of data product generation 
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For more detailed information 

 
 
 

Visit our website: 
• Explore profiles, estimates and tools 
• Use online tutorials, download links to presentations 

Sign up for our e-Bulletin:  
• Find out about upcoming webinars:  
• Get the latest updates on data and tools  

Discuss ways that CAREX data/tools can be used in your work: 
• Email us at info@carexcanada.ca 

 
 
 

 
 

 
 
 

mailto:info@carexcanada.ca�


EXTRA SLIDES 
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Tools for viewing exposure estimates 
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By using standard inhalation and ingestion rates, we can compare 
different exposure pathways… 
 
BUT, we also want to compare substances: 
 
Benzene: 
            MEASURED              INTAKE  

Outdoor air  0.86 ug/m3           0.005 mg      
Indoor air     2.40 ug/m3            0.05   mg      
 
Acetaldehyde: 
 
Outdoor air  0.97 ug/m3           0.005 mg    
Indoor air            20.00 ug/m3          0.380 mg    
 
 
 
 
 

          CANCER  POTENCY      LIFETIME EXCESS RISK 
    0.1       6.7 per million 
    0.1    65.0 per million 
 
 
 
    0.01     0.7 per million 
    0.01   54.0 per million 
 
 
 
 
 

It depends on the toxicity/potency of the substance 
 

CAREX – Environmental Estimates 
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Emissions Mapping Project - Overview 
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Emissions Mapping Project - Overview 
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CAREX eRisk – Inputs example 

CANCER POTENCY FACTORS 
HEALTH CANADA, US EPA, CALIFORNIA OFFICE OF 
ENVIRONMENTAL HEALTH HAZARD ASSESSMENT 
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CAREX eRisk – National estimate - benzene 

Benzene 
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Indoor Air 

Data: 
 
Published literature and 
government reports 

Regional Variation: 
 
Expect variation among 
homes, but not 
regionally 
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Emissions Mapping Project 

Watershed rank demo 
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Emissions Mapping Project 

Watershed rank demo 



Radon: unique approach 
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Pesticides 

Method  
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