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Research Objectives: 
Motivated to Improve the 
Public’s Health 

To identify chemical & physical 
agents in the workplace and in 
the general environment that 
cause cancer in humans. 
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Occupational Cancer 
Epidemiology 
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Cohort Studies 

Exposure Outcome 

Select 

Ascertain 

Past Present 
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Cohort Studies 

Subjects 
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Assess exposure and other variables 



Measure of Association 

Subjects 

 • 

 X 

Time 

 • 
 X  • 

 X  • 

 • 

Unexposed: 
Rate=#events/ 
#in cohort 
 

Exposed: 
Rate=#events/ 
#in cohort 

Rate ratio=rate(exposed)/rate(unexposed) 
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Case-control Studies 

Exposure Outcome 

Select 

Ascertain 

Past Present 
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Example – Case-Control Studies 

n  Case-control study of occupational risk factors 
for cancer on men 
 

1909 1950 1979 1985 

Subjects 

 • 

 X 

Time 

 X Case 

 (X) 
Control 

Birth years Case ident. 
Montreal 

aged 35-70  ä 
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Exposure and other 
factors assessed back in 
time 
 



Characteristics of the study design 

n Siemiatycki, “Risk factors for cancer 
in the workplace”, CRC Press, 1991 

n Men, age 35-70, living in Montreal 
between 1979 & 1985 

n ~20 sites of cancer, confirmed 
histologically 

n Small (~350) population-based 
series of control subjects 
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n  Interviewer-administered 
questionnaire for non-occupational 
risk factors and lifetime occupational 
histories 
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Occupational questionnaire 

§  General questionnaire about each job 
each subject ever had 

§  Supplemented with specific 
questionnaires for selected jobs (e.g. 
welders) 
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n Similar questions for:   

n  Smoke, fumes, gases 

n  Oils, solvents, other chemicals 

n  Fungicides, insecticides, herbicides, 

wood preservatives 
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n Other questions on: 

n  Ventilation 

n  Protective equipment 

n  Environmental tobacco smoke 
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Occupational Coding 

n  Team of chemists & industrial hygienists 
reviewed each job history & attributed 
exposure to ~300 agents 
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n Coded: 

n  Lifetime occupations (as coded by job 

and industry titles) 

n  Lifetime exposure to ~300 agents in 

the workplace 
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n  Exposure variables 
n  Start/end dates of job; duration 

n  Concentration, coded on a 4-level ordinal 
scale 

  None 

  Low  - Background exposure 

  Medium  - In between 

  High  - Handling product in  
    concentrated form 
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n  Frequency, coded on 4-level interval scale 

None 

Low  - 1-5% 

Medium  - 5-30% 

High  - >30% 
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n  Route of exposure, nominal 

  Respiratory 

  Cutaneous 

  Both 

n  Confidence of exposure, ordinal 

  “Possible” 

  “Probable” 

  “Certain” 
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Statistical Analysis 
n Wish to estimate odds ratios 

n Odds ratios in a case-control study 
approximate rate ratios or relative 
risks 
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Cases Controls Total 

Exposed 112 93 205 

Not 
exposed 

1890 5690 7580 

Total 2002 5783 7785 

Example of a 2X2 contingency table 

Odds OR=(112/1890)/(93/5690)=3.5 



Confounding 

n  We want to ensure that other factors do 

not “distort” these estimates 

n  We use a regression model that is 

designed for binary outcomes (cases/

controls) and can account for other 

factors (adjustment) [logistic regression] 
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Example of confounding 

n  We want to estimate the OR for the incidence of 

lung cancer and exposure to asbestos 

n  Smoking causes lung cancer 

n  If people exposed to asbestos smoke more than 

those not exposed, then smoking can confound 

the OR 

n  Solution: include smoking in the regression 

model 
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Coding of exposure for 
analysis 
n  Exposure indices 

n  Duration at medium/high concentrations 

n  Cumulative =  

 

n  “Substantial1” -  conc ≥ medium (2) 
  freq  ≥ high (3) 

n  “ Substantial2” -  conc * freq > 3 
   duration > 5 yr prior to 5  
   years before diagnosis 
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∑
jobs

duration*freq*conc
Coding: 

conc= {0,…,3} 

freq= {0,…,3} 



Selected Results 

Site Agent OR (subst2) 90% CI 

Lung Crysotile asbestos 1.9 1.1-3.2 

Crystaline silica 1.4 1.0-1.8 

Wood dust 1.3 1.0-1.7 

Rectum Rayon fibres 3.5 1.6-7.8 

Stomach CO 2.4 1.6-3.7 

Rectum Synthetic fibres 2.5 1.1-5.7 
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Limitations 

— Low prevalence of 
exposure 

— Control subjects 
— Confounders 

Strengths 

— Population-based 
— Relatively large case series 
— Histological confirmation 

— Control subjects 
— Lifetime exposure data 
— Confounders 

Aspects of the design 
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Example: Postmenopausal 
Breast Cancer and 
Occupational Exposures to 
Extremely Low Frequency 
Magnetic Fields 
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Context 

n Postmenopausal breast cancer case-

control study 

n Montreal, 1996-7 

n Main aim was to estimate risks for 

occupational exposures 



Study Design 
n  Cases/controls: pathology departments and 

cancer registries from the 18 major hospitals 

n  age 50–75, 1996-97  

n  Cases: malignant breast neoplasm 

n  Controls: 32 different types of cancer from the 
same hospitals as the cases 
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Study Design 

n  Frequency-matched by hospital and age. 

n  Excluded: liver and intrahepatic bile duct, 
pancreas, lung, bronchus and trachea, 
brain and central nervous system, 
leukemias, lymphomas, non-melanoma 
skin cancer 

n  Confirmed histologically 
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Design 
n Telephone & face-to-face 

interviews 
n Most accepted or suspected risk 

factors 
n Detailed estimates of exposure for 

~300 occupational agents 
n Address at time of diagnosis 
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Some Relevant Findings 

n Response rates:  

n  Cases    81% 

n  Controls 76% 
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a Odds ratios (OR) evaluated across the interquartile range (6,000 hr). 
b OR and associated 95% confidence intervals (CI) were evaluated across the interquartile range of duration 
of exposure and were adjusted for age, family history, age at oophorectomy, education, ethnicity, age at 
menarche, oral contraception use, duration of hormone replacement therapy use, total duration of 
breastfeeding, smoking status, alcohol consumption status, body mass index, age at first full-term pregnancy 
(35 weeks), and proxy respondent status. 
c Adjusted for the same factors as in footnote ‘‘b,’’ but also for ever/never working in the textile industry. 
d Lifetime exposures were computed by adding up hours of exposure to medium or high levels of ELF-MF 

across all jobs until the date of diagnosis, regardless of age at exposure. 
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Additional slides 
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