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Disease

a, b, 40
No disease (o) d, 40
Exposed Unexposed Total
Disease a b 60
No disease c d 60
1 2 10
exposure RR
H,=RR EXxp% Cont/case
1/1 2/1 4/1 8/1 16/1 32/1 oo
1 100 59 68 80 88 95 97 100
2 5 30 53 71 83 92 95 100
5 5 20 35 54 73 84 93 100




Trichopoulos(1969)
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Discordant pair

fi0=

foo=

Pair-matched case-control study

discordance pair

Mantel-Haenszel y? test

Z? = [fo — o]/ Fio + Tor
McNemar’s test

Mantel-Haenszel OR

ORwy = fio/fos

Var[In(ORyy)] = 1/f,o + 1/fy;

H,.
Ha

7% = [fo — fou]?/f10 + for = [8 - 1]/(8 + 1) = 5.44

Pr[y,25.44] = 0.02

Ho

95 CI

confounder

concordant pair



confounder
8
Var[In(ORyy)] = 1/fo + 1/f,;, 1/8 + 1/1=1.125
In(OR) 95 ClI
IN(ORyyy *+1.96+/var[In(OR,;)]=2.076 *+1.96/1.125 = (0.00055, 4.158)
95 ClI
g(00005,4158) — (1 00, 63.96)

8 95 CI 1.0
STATA McNemer
.mcci4815
| Controls |
Cases | Exposed Unexposed | Total
_________________ e e ———————
Exposed | 4 8 | 12
Unexposed | 1 5 | 6
_________________ M S S
Total | 5 13 | 18
McNemar's chi2(1) = 544 Pr>chi2 = 0.0196
Exact McNemar significance probability =0.0391

Proportion with factor
Cases 6666667
Controls 2777778 [95% conf. interval]
difference .3888889 0605119 7172659
ratio 24 112342 5127199
rel. diff. 5384615 2311846 8457385



odds ratio 8 1.072641 354959 (exact)
OR
Crude data
Matching
4 8 12
1 5 6
5 13 18
12
5
13
12 6 18
5 13 18
17 19 36
OR e = (12 X 13)/(5 x 6) = 5.2
Matched case control data OR crude data
52
Control sample case matching random
confounder matching
control case confounder
control case
confounder Confounder



matching

control
matching control outcome
crude data (falsely attenuated crude RR)
Matching exposure confounder validity
matching confounder
cohort study case control study
confounder cohort study 600,000PY 271
271
control

Cohort study

Crude data
Exposed Non-exposed total
Cases 122 149 271
Person-time 100,000 500,000 600,000
Rates 0.00122 0.000298
IRR = 4.09, 95% CI = (3.20, 5.24)
confounder
Confounder
Exposed Non-exposed total
Cases 100 50 150
Person-time 50,000 50,000 100,000
Rates 0.002 0.001
IRR = 2.00, 95% CI = (141, 2.87)
Confounder
Exposed Non-exposed total
Cases 22 99 121
Person-time 50,000 450,000 500,000
Rates 0.00044 0.00022

IRR = 2.00, 95% CI = (152, 2.64)



Crude data confounder IRR
confounder confounder
IRR effect modification
case-control study control
exposure
Case control study unmatched
Exposed Non-exposed total
Cases 122 149 271
Controls 44 224 268
OR =4.17,95% CIl = (2.79, 6.23)
268 control confounder
Confounder unmatched
Exposed Non-exposed total
Cases 100 50 150
Controls 22 22 44
OR = 2.00, 95% CIl = (1.01, 3.95)
Confounder unmatched
Exposed Non-exposed total
Cases 22 99 121
Controls 22 202 224
OR = 2.04, 95% CIl = (1.08, 3.86)
crude
total cases  control matching
(unmatched)
Confounder cases 150 121
confounder control confounder
cases 150, control 150 confounder cases,
control 120 case control study  confounder

matching



Case control study matched

Exposed Non-exposed total
Cases 122 149 271
Controls 87 183 270
OR =172,95% Cl = (1.21, 2.44)
268 control confounder
Confounder matched
Exposed Non-exposed total
Cases 100 50 150
Controls 75 75 150
OR =2.00, 95% CI = (1.25, 3.19)
Confounder matched
Exposed Non-exposed total
Cases 22 99 121
Controls 12 108 120
OR = 2.00, 95% CI = (0.94, 4.25)
ORyy = 2.00 (1.34, 2.97), y°wn = 11.86
OR crude matching Matching

cohort study confounding adjustment
study confounder (=matching factor)
case control study confounder  matching
risk factor confounder

Effect modification

cohort, case control study

case control

matching



Case Control Study

stratification no stratification
E oo » D Matching VPPP Bias
\ / No matching VP Bias
=
e » D
/
F
[R— » D
Matching VPP VPPP
F No matching VPP VPPP
[R— » D
/ Useless matching
F
E oo » D Matching VP Bias
\ No matching VP VPPP
F Overmatching due
to reduced validity
E—»F—®D Matching Bias Bias
No matching Bias VPPP
Overmatching due
to reduced validity
—>
....... >
<«

D: Disease, E: Exposure, F: 3" factor = confounder, V = valid
PPP. maximum precision
PP: slightly reduced precision

P: reduced precision



Confounder matching & stratification

confounder
confounder (stratification) bias
confounder stratification Stratification
matching
exposure stratification matching
stratification
strata matching
exposure
matching exposure bias
stratification overmatching
8
control 1 Control
matching control
8 exposure { }
bias
8 case-control
exposure
1 1
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exposure  disease
exposure matching

overmatching

confounder matching
5 Control
5 5
exposure  matching control
cases  control exposure
bias control exposure
exposure related factor independent
matching 3rd factor confounder
case control study validity
precision twin study
confounder  matching non confounding factor
bias overmatching
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