Covariate Adjustment

randomized clinical trial

randomization

Adjusted Comparison: Poststratification
1974  Armitage  Gehan

79 30
41 21 51.2+7.38
38 9 23.7%6.9
27.54+10.4
79 49 6
49
21 51 38 9 24
p = x/n, SE(p) = V(pg/n), point estimate  standard error
/[0.512x(1-0.512)/41] = 0.078 estimate
= 51.2 — 23.7 = 27.5%, standard error = +/(7.8* + 6.9 = 10.4%
t=(d-0)/se=(0.275-0)/0.104 = 2.6 >1.96
41 28 68.3%7.3
38 30 78.946.6
-10.749.8

adjustment

Adjusted difference

10/28 = 35.7=9% 11/13 = 84.6%+=10%

4/30 = 13.3%+6% 5/8 = 62.5*17%
22.4%+11.0% 22.1+19.8%
58/79=0.734 21/79 = 0.266
0.734x22.4 +0.266 x 22.1 = 22.3 = 9.6%
27.5 22.3



1.96

2 (potentially influential baseline
variables (covariates) adjustment
adjustment
covariates
covariates
randomization
confounder bias
University Group Diabetes Program (UGDP) (1970)
adjustment
placebo Tolbutamide Insulin Insulin
(standard) (variable)
205 204 210 204
0 10 3 2
4 4 4 5
1 5 1 2
5 7 5 3
10 26 13 12
7 2 4 2
3 2 2 3
1 0 1 1
21 30 20 18
4.9 12.7 6.2 5.9
10.2 14.7 9.5 8.8
5 8

covariates



Adjusted difference

18/114 = 15.7+3% 5/75 = 6.743% 23/189 = 12.242%
8/97 = 8.2+3% 1/88=1.1+1% 9/185 =4.94+2%
7.6+4.4% 5.64+3.1% 7.3+2.2%
211/374 = 0.546 163/374 = 0.436
0.564 x 7.6 +0.436 x 5.6 = 6.7 = 2.8%
adjustment
7.3 6.7
adjustment
1980 PARIS study 1
(PIA)
(ASA) (PLB)
810 810 406 P/A  PLB
810 87 10.7x1.1
406 52 12.8+1.7
-21+20
810 63 7.8+0.9
406 20 49+1.1
29+14
adjustment
Adjusted difference
10/63 = 15.945% 77/747 =10.3x1%
4/20 = 20.09% 48/386 = 12.42%
-4.1+10.1% -2.14+2.0%
83/1216 = 0.068 1133/1216 = 0.932
0.068 x — 4.1 +0.932x-2.1 = -23 =% 2.0%
2.1 2.3

(adjustment)



randomization

covariate adjustment
UGDP
x” test
53 5/26 = 19.2% 1/28 = 3.6% 1.9
54 6/37 = 16.2% 6/36 = 16.7% 0
53 171=1.4% 1/85=1.2% 0
54 14/70 = 20.0% 1/58 = 3.4% 6.7 (p <0.01)
54
PARIS study
PARIS



UGDP

Cox model (Cox 1972) Proportional Cox model

Proportional Cox model
Cox model multiple regression
Cox model censor
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