Stratified Data Analysis

11. Case-Control Studies
Case control study
exposed unexposed total
cases a b M,
non-case o d Mo
total N, Ny T
confounder variable (stratify)
i=1,,,,,1 strata stratum i
Example age 1 group
exposed unexposed total
cases a; b; M;;
non-case C; d; Mo;
total Ny No; T
confounder (00)
M1
confounder oc M1
M1 0C
25-29 total
0oc Y N N
M1 23 112 135
contro 130 1306 1436
1
total 153 1418 1571
OR 2.06
0C 2.06
0C
25-29 total
oc Y N N
M1 4 2 6
contro 62 224 286
1
total 66 226 292
OR 7.2




30-34 total
oc Y N N
M1 9 12 21
contro 33 390 423
[
total 42 402 444
OR 8.9
35-39 total
oc Y N N
M1 4 33 37
contro 26 330 356
I
total 30 363 393
OR 1.5
40-44 total
oc Y N N
M1 6 65 71
contro 9 362 371
I
total 15 427 442
OR 3.7
H, OC MI OR=1
H,=0C Ml OR=1
chi= [X= E (X/Hy) 1> / Zvar(X /H,)
X = = a
E(X/H,) = confounder
= M,(N/T)
Var(X/Hy) = MMN;No/T (T-1 :open cohort
confounder (stratification)

crude table

chi= [=X; - ZE; (X /Hoi) 17 /7 Zvar; (X /He i)
> [

X =
Ei(X;/H;,) = confounder

= Mu(NG/T3)
Var; (Xi/Hy) = MyiMoiNyiNei/T; (T;-1

I
»



X, = 23
Ei (Xi/Hio)

Var; (Xi/Hy)

25-29 total
0C Y N N
Ml 4 2 6
contro 62 224 286
|
total 66 226 292
OR 7.2
Ei(Xi/ 6x66/292=
Hio) 1.36
Var;( 6x286x66x226/29
Xi/HOi 22X291:
) 1.03
30-34 total
0C Y N N
Ml 9 12 21
contro 33 390 423
|
total 42 402 444
OR 8.9
Ei(Xi/ 21x42/444=
Hio) 1.99
Var;( 21x423x42x402/4
Xi/HOi 44%x443=
) 1.72
35-39 total
0C Y N N
Ml 4 33 37
contro 26 330 356
|
total 30 363 393
OR 1.5
Ei(Xi/ 37x30/393=
Hio) 2.82
Var;( 37x356x30x363/3
Xi/HOi 932x392=
2.37

)




40-44 total

oc Y N N
MI 6 65 71
contro 9 362 371
|
total 15 427 442
OR 3.7
E; (xi / 71x15/442=
H io) 2.41
Var; ( 71x371x15x427/4
Xi/HOi 422X441:
1.96
)

>E,(X,/H;,) = 8.58
> Var,(Xi/H,;) = 7.08

chi*= [=X; - =E, (X; /M, ;) T? /7 =var; (X; /H, )=(23 — 8.58)% / 7.08 = 29.4

Pr (chi®> 29.4) = 0.000001

Ho
control 5
confounder (residual
confounder) confounder ( ) selection bias, information bias
pvalue 0.003 (confounder)
p value 0.000001
0C M1
confounder  negative confounder
Open cohort
w; = biN,/Ti
case control study Mantel-Haenszel weights
wi = b, i/Ti
weight MH MH

ORy = >w; 7 OR; / =w; ~ =3b;c,/T;(a;d,/b;¢c;) /(=b;ci/T,) =(Za;d,/T,)/(Zbici/T,)

95%CI = In(OR,) =*£1.96 ~/var(X)
var (X) = computer program 0.075
In(4.00) +1.96 V0.075 — e(0.847, 1.921) — (2_33 6.83)
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var (InOR) SAS
@N(ORNH) =1.96 ~/[In(ORNH)]2/x2
= (2.42, 6.58)
25-29 total
0C Y N N
M1 4 2 6
control 62 224 286
total 66 226 292
OR 7.2
Var In(OR) 0.771
w; 1.298
w; [In(OR;)-In(ORy) 0.4578
]2
30-34 total
0C Y N N
M1 9 12 21
control 33 390 423
total 42 402 444
OR 8.9
Var In(OR) 0.227
w; 4.399
w; [In(OR;)-In(ORy) 2.803
]2
35-39 total
0C Y N N
M1 4 33 37
control 26 330 356
total 30 363 393
OR 1.5
Var In(OR) 0.322
w; 3.108
w; [In(OR;)-In(ORy) 2.822
]2
40-44 total
0C Y N N
M1 6 65 71
control 9 362 371
total 15 427 442
OR 3.7
Var In(OR) 0.295
3.379

Wj




w; [In(OR;)-In(OR) 0.0175
]2

ORw = (Za;d;/T,)/(=b;c;/T,) = (3.07 + 7.91 + 3.36 + 4.91)/(0.42 + 0.89 + 2.18 +
1.32) = 19.25 / 4.81 = 4.00

95%CI1 = In(ORy) ==1.96 var(X)
var (X) = 1/a + 1/b + 1/c + 1/d

chi? = 0.4578 + 2.803 + 2.822 + 0.0175) = 6.10
Pr [chi?_, > 6.10] = 0.12

OR (homogeneity) effect
modification Effect modification
Ho
effect modification
Ho
OR 95%CI
confounder confounder
bias efficiency



STATA
STATA 0C M1
0C M1 130 0C Ml 112
Ml 1306 0C M1

input Y X count

Y X count
. 1123
.10 130
.01 112
0 0 1306
end

A WNPE

Case control study

. cc Y X [freg=count], woolf

| X | Proportion
| Exposed Unexposed | Total Exposed
_________________ e S PP
Cases | 23 130 | 153 0.1503
Controls | 112 1306 | 1418 0.0790
_________________ S By
Total | 135 1436 | 1571 0.0859
| |
| Point estimate | [95% Conf. Interval]
|----—-————————— Ry gy
Odds ratio | 2.063049 | 1.272071 3.345861 (Woolf)
Attr. frac. ex. | .5152806 | -2138805 .7011232 (Wool¥)
Attr. frac. pop | -0774605 |
S
chi2(1) = 8.95 Pr>chi2 = 0.0028
(0dds ratio) 95 ClI
2 0.0028

0C M1

oc

23



25—29

M-H Weight

0 (Woolf)
-8918919 (WoolT)
2.183206 (Woolf)
1.323529 (WoolfT)

(Wool )

—34 Z=1 35—39 Z 2 40—44 Z 3
input Z Y X count
z Y X count
1.01114
2.0102
3.0001 62
4. 0 0 0 224
5. 11109
6. 110 12
7.101 33
8. 10 0 39
9. 2114
10. 2 1 0 33
11. 2 0 1 26
12. 2 0 0 330
13. 3116
14. 3 1 0 65
15. 3019
16. 3 0 0 362
17. end
. cc X Y [freq=count], woolf by(2)
Z | OR [95% Conf. Interval]
_________________ T
0 | - - -
1] 8.863636 3.481632 22.5653
2 ] 1.538462 .5060878 4.676786
3| 3.712821 1.278377 10.78323
_________________ e
Crude | 3.947085 2.368698 6.577233
M-H combined | 4.563768 2.694459 7.729929
_________________ A e
Test of homogeneity (M-H) chi2(2) =

5.76 Pr>chi2 = 0.0562

Test that combined OR = 1:

Mantel-Haenszel chi2(1l) =

OR
M-H Wight
combined 4.6
oC
OR adjusted
confounder

Pr>chi2 =
Crude OR
OR
Ml
OR  10%
Crude OR

39.99
0.0000

Ml

3.9
confounder

confounder

Adjusted OR

Z=0,30

M-H
OR

crude
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