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1980s-1990s:  Progress in use of administrative drug 
databases

• Spitzer WO, et al.  The use of !-agonists and 
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• Ernst P, et al.  Risk of fatal and near-fatal 
asthma in relation to inhaled corticosteroid use. 
JAMA 1992; 268:3462-3464.

• Suissa S, et al.  A cohort analysis of excess 
mortality in asthma and the use of inhaled !-
agonists. American Journal of Respiratory and 
Critical Care Medicine 1994; 149:604-610.
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• Hemmelgarn B, et al.  Benzodiazepine use and the 
risk of motor vehicle crash in the elderly.  JAMA 
1997; 278:27-31.

• Garbe E, et al.  Risk of ocular hypertension or 
open-angle glaucoma in elderly patients on oral 
glucocorticoids. Lancet 1997; 350:979-982.
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non-steroidal anti-inflammatory drugs:  effects of 
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81:62-68.
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• Sharpe CR, et al.  Nested case-cohort study of the effects
of non-steroidal anti-inflammatory drugs on breast cancer 
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• Csizmadi I, et al.  Use of postmenopausal estrogen
replacement therapy from 1981 to 1997. Canadian Medical
Association Journal 2002; 166:187-188.

• Sharpe CR, et al.  The effects of tricyclic antidepressants
on breast cancer risk. British Journal of Cancer 2002; 
86:92-97. 

• Moride Y, et al.  Suboptimal duration of antidepressant 
treatments in the older ambulatory population of Quebec:  
Association with selected physician characteristics. Journal 
of the American Geriatrics Society 2002; 50:1365-1371.
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Advantages

• Large
• Population-based
• Valid prescription data
• Long-time periods
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Disadvantages
• Missing data on certain outcomes

Example:  Glaucoma

• Temporal sequence not always clear
Example:  Glucocorticoids " cataracts
OR
Cataract surgery " glucocorticoids

• Lack of data on confounders
" reason for prescription
" risk factors for outcome

= Today’s topic
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Exposure to NSAIDs and 
risk of breast cancer
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Epidemiologic data

• Poor exposure data
Dose
Duration
Self-reports

• Small numbers
• Short follow-up
• Inadequate control of confounding
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Exposure to NSAIDs and risk of breast
cancer

• Cases:  Saskatchewan cancer registry 
n=6000 since 1981

• Controls:   Random selection among Saskatchewan drug plan 
matched on age and calendar time
n=24,000

• Drug exposure:   Up to 15 years of computerized information 
for most drugs

Missing:
– OTC drugs (aspirin, ibuprofen)
– Other confounding factors:

• Age at first menarche
• Age at menopause
• Number of pregnancies
• Family history of breast cancer
• Obesity
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Entire population (= truth)
Obese women

NSAIDs +
-

cancer no cancer

Not obese

NSAIDs +
-

cancer no cancer

All women

NSAIDs +
-

cancer no cancer

32 740

2 000
40

10 000
100

2 040 10 100

200
400

10 000
10 000

600 20 000

2 200
440

20 000
10 100

2 640 30 100

OR=0.5

OR=0.5

OR=2.5
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Confounder:  definition

NSAIDs Breast cancer

Obesity = Confounder
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Saskatchewan databases
Obese women

NSAIDs +
-

cancer no cancer

Not obese

NSAIDs +
-

cancer no cancer

All women

NSAIDs +
-

cancer no cancer

2 200
440

20 000
10 100

2 640 30 100

data not 
available in 
computerized
databases

available in 
computerized
databases
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What to do about missing 
confounder data?

Design options
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Option #1

Do not conduct research on that topic

Choose another research question



16

Option #2
Cohort or case-control study without data on confounder
Obese women

NSAIDs +
-

cancer no cancer

Not obese

NSAIDs +
-

cancer no cancer

All women

NSAIDs +
-

cancer no cancer

32 740

?
?

?
?

?
?

?
?

2 200
440

20 000
10 100
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Advantages

• Cheaper
• May be scientifically reasonable for 

certain questions
Example:  Tricyclic antidepressants and 
breast cancer risk (Sharpe CR, et al. 
British Journal of Cancer 2002)

Disadvantages

• Possibility of confounding



18

Sharpe et al:  table
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Option #3

Collect covariate data on a sample of 
the entire source population

• two-stage samples
• three-stage samples
• partial questionnaire
• case series only    
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Two-stage sample

Sampling approaches:

• simple random
• case-control
• cohort
• balanced
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Stage-two random sample

Obese women

NSAIDs +
-

no cancer

Not obese

NSAIDs +
-

no cancer

All women

NSAIDs +
-

no cancer

cancer

cancer

cancer

60
1

300
3

6
12

300
300

66
13

600
303

32 740
x 3%
=982

(I)
(II)
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Stage-two random sample

Provides valid estimates at 
reduced cost

BUT:   Can be very inefficient
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Stage-two case-control sample

Obese women

NSAIDs +
-

no cancer

Not obese

NSAIDs +
-

no cancer

All women

NSAIDs +
-

no cancer

cancer

cancer

cancer

400
8

167
2

40
80

167
167

440
88

334
169

1 031

(I)

(II)

30 100
x 1.6%
=503

2 640
x 20%
=528

(I)

(II)
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Stage-two case-control sample

Provides valid estimates at 
reduced cost

More efficient than random sample
when disease is rare

Note: Same general reasoning applicable to 
a stage-two cohort sample
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Stage-two balanced design

Obese women

NSAIDs +
-

no cancer

Not obese

NSAIDs +
-

no cancer

All women

NSAIDs +
-

no cancer

cancer

cancer

cancer

227
23

125
2

23
227

125
248

250
250

250
250

32 740 (I)
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Stage-two balanced design

Obese women

NSAIDs +
-

no cancer

Not obese

NSAIDs +
-

no cancer

All women

NSAIDs +
-

no cancer

cancer

cancer

cancer

250/2 200 250/20 000
250/440 250/10 000
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White JE. A two-stage design for the study of the
relationship between a rare exposure and a rare 
disease. AJE 1982; 115:119-128

Cain KC, Breslow NE. Logistic regression analysis and efficient 
design for two-stage studies.  AJE 1988; 128:1198-1206.
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Other related complex sampling designs

• three-stage sampling
• partial questionnaire
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Collection of covariate data 
on cases only

Ray, Griffin 1989
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Obese women

NSAIDs +
-

cancer no cancer

Not obese

NSAIDs +
-

cancer no cancer

All women

NSAIDs +
-

cancer no cancer

2 000
40

?
?

200
400

?
?

2 200
440

20 000
10 100

32 740
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Old

Depression +
-

Vitamin deficiency

Young

Depression +
-

All

Depression +
-

Confounding totally accounts for exposure effect.  A cohort study

1 200
800

60
40

2 040 100

20
80

200
800

100 1 000

1 220
880

260
840

2 100 1 100

Yes No

Yes No

Yes No

2.5

1 200
2 000

60
100

= 1.0

20
100

= 1.0
200

1 000
/

1 200
2 100

=
260

1 100
/

/
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1.  Age is associated with depression

Depression +

-

+

-

Conditions for confounding in the example of vitamin deficiency
and depression

Old Young

Depression

Old Young

In subjects without vitamin deficiency

In subjects with vitamin deficiency

+

-
Vitamin
deficiency

Old Young
2.  Age is associated with vitamin deficiency

60

40

200

200
100 1 000

1 200

800

20

80
2 000 100

2 000

100

100

1 000

200
1 000

60
100

/ = 3.0

1 200
2 000

20
100

/ = 3.0

Odds ratio 2 000 x 1 000
=

100 x 100
=200
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NSAIDs Breast cancer

Obesity

• Assessed in case series (assumes no interaction)

• Confounding can be diagnosed but not 
corrected
(Ray, Griffin 1989)
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NSAIDs Breast cancer

Obesity

• Assessed in case series (assumes no interaction)

• External data

• Confounding can be corrected
(Ray et al. 1991)
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NSAIDs Breast cancer

Obesity

• Assessed in case series (assumes no interaction)

• Prevalence:  external data

• Confounding can be corrected
(Suissa, Edwardes 1997)
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In summary

May be easily applicable in certain studies

Provides valid estimates at reduced cost

However:

• Assumption of absence of interaction 
• External data must exit for correction of 

confounding
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Example of interaction
Obese women

NSAIDs +
-

cancer no cancer

Not obese

NSAIDs +
-

cancer no cancer

All women

NSAIDs +
-

cancer no cancer

OR = 0.4

OR = 1.0


