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EVIDENCE PYRAMID
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Design of traditional Case-control Study

Target
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Design of traditional Case-control Study
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EXposure

Exposed (smoke)

Not Exposed (non smoke)
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TABLE 10-3. History of Use of Artificial

Sweeteners in Bladder Cancer
Cases and Controls

Artificial Sweetener Use Cases Controls
Ever 1,293 2455
MNever 1,707 3.321
Total 3,000 5,776

From Hoover RN, Strasser PH: Artificial sweeteners and
human bladder cancer: Preliminary results. Lancet
1:837—-840, 1980.

L 3)se 2 agal s g 503=1293/3000=43.1%
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Figure 10-5. Study groups in Gold's study of brain tumors
in children. {Data from Gold EB, Gordis L, Tonascia ], et al: Risk

factors for brain tumors in children. Am ] Epidemiol 109:309—

319, 1979.)
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CONFOUNDING

dConfounding results when the effect of an exposure on the
disease (or outcome) 1is distorted because of the
association of exposure with other factor(s) that influence
the outcome under study.
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CONFOUNDING

Coffee

Observed association

Observed association, presumed causation

Ml
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CONFOUNDING

The confounding variable is causally associated with the oufcome

and

noncausally or causally associated with the exposure

but

is not an intermediate variable in the causal pathway
between exposure and outcome
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CONFOUNDING
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Figure 5-1 Genera! definition of confounding. The confounder is causally associated with the out-
come of interest and either causally or noncausally associated with the exposure; these associations
may distort the association of interest: whether exposure causes the outcome. A unidirectional arrow
indicates that the association is causal; a bidirectional arrow indicates a noncausal association.
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TYPES OF CONFOUNDING EFFECTS

= Negative
= Positive

» Qualitative
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Table 5-7 Hypothetical Examples of Unadjusted and Adjusted Relative Risks According to Type of
Confounding (Positive or Negative)

Example Type of Unadjusted Adjusted
No. Confotnding Relative Risk Relative Risk
1 Positive 3.5 1.0
2 Positive 3.5 2.1
3 Positive 0.3 0.7
4 Negative 1.0 3.2
5 Negative 1.5 3.2
5] Negative 0.8 0.2
7 Qualitative 2.0 0.7
8 Qualitative 0.6 1.8
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CONTROL OF CONFOUNDING

During design of study
= Restriction
= Matching
= Randomization
=During analysis
= Stratified analysis
= Multivariate analysis

1/10/2022 @



RESIDUAL CONFOUNDING

dWhen matching is conducted according to categorical
definitions of continuous or ordinal variables, residual

differences between cases and controls may remain
(residual confounding).

dAnother type of residual confounding occurs when the
variable used for adjustment is an imperfect marker of the
true variable one wishes to adjust for. Thus, the
appropriateness of educational level as a proxy for social

class has been questioned, particularly when comparing
whites and blacks in the United States.
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MEASURES IN CASE-CONTROL STUDIES

Non-
Cases |cases Totals
Exposed A B A+B
Not Exposed C D C+D
Totals A+C B+D

Case-control Analysis:

OR =AD/BC
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a+ b a+b
q+ l—( a > b a
s +0 b
Probability odds ratio (OR) = 9+ = ;H-b L p s y
1 —ig. c+d c+d d
l—( ¢ ) d
c+d c+d
Thus,
axd
= )
o b Xc (Eq. 3.2)

1/10/2022 @



COMPARING ODDS RATIO AND RELATIVE RISK

Outcome
Exposure cancer o S
Exposed (smoke) 80 40
Not Exposed (non smoke) 40 200
120 240

OR = ad/bc =10
L 3,54 3 44l 54 £ 924=66.7%0

Ll 3 4galsa £ 92d=16.7%
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Other designs of case control study
( hybrid)




OTHER DESIGNS OF CASE CONTROL STUDY ( HYBRID)
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NESTED CASE-CONTROL STUDY
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NESTED CASE-CONTROL STUDY

dControls are a random sample of the individuals
remaining in the cohort at the time each case occurs.

dThe nested case-control design is based on a sampling
approach known as incidence density sampling, or
risk-set sampling.

dIncidence density sampling is the equivalent of
matching cases and controls on duration of follow-up.
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CASE COHORT STUDIES
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CASE COHORT STUDY

= Controls are selected as a random sample of the total
cohort at baseline.

= An important advantage of the case-cohort design is that
a sample of the baseline cohort can serve as control
group for different sets of cases occurring in the same
cohort.

= An additional practical advantage of the case-cohort
approach is that if the baseline cohort sample is
representative of the source population, risk factor
distributions and prevalence rates needed for population
attributable risk estimates can be obtained.
o @
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Example
H. pylori infection gastric cancer
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STUDY MULTIPLE EXPOSURES

Not Exposed
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Disease
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RECALL BIAS IS LIKELY

OthorCano.t

D = History of radiation exposure
A D = No history of radiation exposure

Figure 10-6. Rationale for using two control groups:
A, Radiation exposure is the same in both Brain Tumor Cases

and in Other Cancer Controls, but is higher in both groups than
in Normal Controls: Could this be due to recall bias?

Brain Tumor
Caseas
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RECALL BIAS IS UNLIKELY

Braan Tumor Othear Cancer Normal
Cases Controils Controis

D = History of radiation exposure
B E = No history of radiation exposure

Figure 10-6. B, Radiation exposure in Other Cancer Con-
trols is the same as in Normal Controls, but s lower than in
Brain Tumor Cases: Recall bias is unlikely. (IData from Gold EB,
Gordis L, Tonascia J, et al: Risk factors for brain tumors in chil-
dren. Am J Epidemiol 109:5309—-319, 1979.)
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