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Overview of Larger Study on the Burden of 

Occupational Cancer in Canada
o 4 year study funded by the Canadian Cancer Society (2013-2016)

o 4 modules within the study:

1. Estimation of Past Prevalence and Levels of Exposure (Lead: H. Davies)

2. Estimation of Attributable Fraction and Human Burden (Lead: P. Demers) 

3. Estimation of Economic Burden (Lead: E. Tompa)

4. Knowledge, Translation, and Exchange (Lead: D. Kramer)

o Held a daylong stakeholder symposium in November 2015



Estimating the Attributable Fraction and Human Burden

o Epidemiology team in the research project considered 44 recognized workplace 

carcinogens and 27 different types of cancers

o Labour force size (by province, sex, age, and industry) identified from 1961 

through to 2001 to estimate level and duration of exposures as well as survival 

probability through to 2011

o Based estimates of attributable fractions and relative risk on extensive literature 

synthesis

o Developed estimates of numbers of cancer cases in 2011 attributable to 

occupational exposure or para-occupational exposure by province ,sex, age, 

and industry
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Human Burden of Lung Cancer and Mesothelioma

from Occupational Asbestos Exposure

Mesothelioma

o In 2011, there were 427 newly diagnosed cases of mesothelioma

attributable to occupational and para-occupational exposure

o 370 in men, and 57 in women

o 85% of cases for men are occupational and 40% for women

o 15% of cases for men are para-occupational and 60% for women

Lung Cancer

o In 2011, there were 1,904 newly diagnosed cased of lung cancer 

attributable to occupation exposure

o 1,727 in men, and 177 in women



o Total cost of mesothelioma and lung cancer from asbestos related 

occupational exposure for new cases in 2011 was $1.9 billion

o The per case average lifetime cost was $816K

o Health-related quality of life costs were the highest proportion of the costs  

at 80%

o The next highest proportion was direct costs, including health care, out of 

pocket, family care giving and WCB administration at 11%

o Indirect costs, including friction and output & productivity costs, were 9% 

of total costs

o Substantial economic burden from 2,331 newly diagnosed cases in 2011

Summary of Findings from Occupational and Para-

Occupational Asbestos Exposure



Type of economic burden study undertaken

o Incidence costing study

o Considers only newly diagnosed cases in a particular year

o Includes lifetime costs associated with each new case incurred by all 

stakeholders

Key question addressed by this economic analysis

o What would be the saving to society if we did not have any cases of cancer 

attributable to occupational asbestos exposures in a particular year?

o Economic burden = counterfactual scenario – current scenario

o Counterfactual scenario is the road not taken, the alternative world without 

the occupational cancer under considered in the study

Methodological Overview



Key cost components considered

1. Direct costs (health care products & services)

2. Indirect costs (output & productivity in paid work)

3. Quality of life costs (social role engagement & intrinsic value of health)

Study Framing

o Newly diagnosed cases in 2011

o Estimate total lifetime costs of these cases incurred by all stakeholders 

(societal level economic burden)

o Discounted all (future) costs to 2011 calendar year

Methodological Overview (cont’d)
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Schema of Health Valuation at the Individual Level



Assumptions and Details of in the Estimates
ωAll figures in 2011 Dollars 

ωDiscount Rate: 3% for health and earnings 

ωProductivity Growth Element: 1% for earnings 

ωWage Supplements/Fringe Benefits: 14% for earnings 

ω{urvival by 5 year age groups and sex for counterfactuals from Canadian life tables 2009-2011, using 

endpoint of five year bands

ωLung cancer survival rate from CRMM model 

ωCounterfactual employment rate and annual earnings from 2011 LFS, matched by age and sex, in 5 

year groups   

ωEmployment rates for those aged 70+ adjusted by rates from 2007 SLID 

ωReduced employment for lung cancer patients estimated from Earle (2010) 

ωProductivity losses adjusted by  annual likelihood of survival, from CRMM model 

ωbŜǿ ŎŀǎŜǎ Řƻ ƴƻǘ ǿƻǊƪ ƛƴ ǘƘŜ ȅŜŀǊ ƻŦ ŘƛŀƎƴƻǎƛǎΣ ƻƴ ŀǾŜǊŀƎŜ ǎƛȄ ƳƻƴǘƘǎ

ωtroductivity losses after year of diagnosis incurred by surveillance schedule in years 1-10 and end of 

life care 4.5 months before death, from CRMM model 

ωLung cancer HUI from CRMM model, weighted by stage 

ωCounterfactual HUI from 2010 CCHS, matched by age and sex 

ω/ŀǎŜǎ ǎǳǊǾƛǾƛƴƎ ōŜȅƻƴŘ мл ȅŜŀǊǎ όуΦс҈ ƻŦ ŘƛŀƎƴƻǎŜŘ ŎŀǎŜǎύ ŀǊŜ ŎǳǊŜŘ ŀƴŘ Řƻ ƴƻǘ ŀŎŎǊǳŜ ŀƴȅ 

additional indirect or intangible costs



o Starting point was health care costs of lung cancer by type and stage 

identified by Canadian Cancer Risk Management Model (CRMM)

o CRMM also provided data on survival probabilities

o For mesothelioma survival used US Surveillance, Epidemiology, and 

End Results (SEER) Registry

o Added health care administration costs of 16.7% (Woolhandler 2003)

o Fraction of cases appearing in WCB system– 54% for mesothelioma and 

10% for lung cancer (Del Bianco 2013)

o Higher health care costs for WCB accepted claims (WSIB 2007, CRMM)

Direct Costs of Health Care



Family & Community Time in Care Giving

o Assumed 16 hours of care giving time per week (Van Houtven 2010)

o Care giving time valued at weighted average provincial minimum wage

o Weighted average increased by 2% per year after 2015

Out of Pocket Costs

o Assumed to be $548/month—includes travel, parking, drugs, home health care, 

vitamins, accommodation (Longo 2011)

o Assumed to increase by 2% per year

o Cost assumed to be incurred for 10 years and were adjusted for survival rates over 

this period

Administration

o Added WCB administrative costs of 27% of incurred expenses & transfer payments 

for proportion of cases that are administered in this program (AWCBC 2011)

Other Direct Costs



Human Capital Approach (HCA)

o Used to estimate lost labour-market productivity & output

o Considered the wage of individual & the amount of work time lost due to poor 

health or premature death (CRMM, Earle 2010, SEER Registry)

o For counterfactual, used average labour-market earnings in Canada adjusted for 

age & sex (LFS 2011, SLID 2010)

o Included payroll costs (14%) and productivity growth (1%) in estimates (Canadian 

National Accounts)

Friction Cost Approach (FCA)

o Used to reflect cost to employer to replace absent worker if sickness 

absence endured for a period of time

o Losses assumed to be 6 months of annual wage in year of diagnosis

Indirect Costs of Output & Productivity



o Captured through Quality Adjusted Life Years (QALYs)

o Preference-based measure of health-related quality of life

o Morbidity & time are combined using a weight that is between 0 

(death) & 1 (one year in perfect health)

o QALY does not include productivity & output from market activity

o Future QALYs were discounted using a 3% rate

Quality of Life Costs



o QALY weights and conditional life expectancies associated with each 

cancer case were identified (CRMM, SEER, Arnold 2015)

o For counterfactual, used population average QALY adjusted for age & 

sex (CCHS 2010)

o For counterfactual, used population conditional life-expectancy (Canada 

Life Tables 2009-2011)

o Literature offers range of values for a QALY from $US20K to US$161K

o We used CAN$100K for value of a QALY

Quality of Life Costs (cont’d)



Based on 427 cases in 2011 All cases Per case

Health care costs: $  19,542,452 $  45,794

Informal care giving: $   5, 665,353 $  13,276

Out of pocket: $    6,052,921 $  14,184

Workers’ comp administration: $  32,731,536 $  76,700

Productivity and output: $  30,212,135 $  70,796

Friction: $    2,324,633 $    5,447

Health-related quality of life: $296,303,160 $694,325 

Total: $392,832,191 $920,521

* 2011 Canadian dollars

Economic Burden of Mesothelioma



Based on 1,904 cases in 2011 All cases Per case

Health care costs: $     53,993,826 $  28,355

Informal care giving: $     32,713,179 $  17,180

Out of pocket: $     35,539,487 $  18,664

Workers’ Comp administration: $     26,134,338 $  13,725

Productivity and output: $   126,275,066 $  66,314

Friction: $     10,394,631 $    5,495

Health-related quality of life: $1,224,370,103 $642,986

Total: $1,509,420,630 $792,682

* 2011 Canadian dollars

Economic Burden of Asbestos-related Lung Cancer



o Total cost of mesothelioma and lung cancer from asbestos related 

occupational exposure for new cases in 2011 was $1.9 billion

o The per case average lifetime cost was $816K

o Health-related quality of life costs were the highest proportion of the costs  

at 80%

o The next highest proportion was direct costs, including health care, out of 

pocket, family care giving and WCB administration at 11%

o Indirect costs, including friction and output & productivity costs, were 9% 

of total costs

o Substantial economic burden from 2,331 newly diagnosed cases in 2011

o This yearly burden is likely to increase in future, given number of new 

cases is projected to continue to increase over next few years

Summary of Findings








