Open cohort Studies

Open cohort study

exposed unexposed total
case a b M,
Person-time N, Ng T
Doll &Hill prospective
study
total
630 101 731
Person-years 142,427 39,220 181,467
Ho
1=l L =1,=0,1;/15=1
Ha

LZlg L=, =01, /1, Z 1
I, incidence rate in exposed pop, |, : incidence rate in non-exposed pop

Z2=y2=[X E(X/Hy) ]2/ Zvar(X/H,)

X=a=630, ( )
E(X/Hy)=M;N,/T=731 x 142,247/181,467 =573.0
var(X /Hg)=M;N./T(1 N./T) = M;N;No/T?=731 x 142247 x 39220 /
181,467°=123.84
binomial var=np(1-p)

72 =y 2=(630 573)? / 123.84 = 26.23

Pr (x * > 26.23) = 0.000001

Ho
confounder bias valid

Rate difference (RD)



RD = a/N; - b/N, = 630/142247PY - 101/39,220PY = 4.43/1,000PY -
258/1,000PY = 1.85/1,000PY

E(X/H,) = E(RD/H,) = 0
HO RD

Var(X/Hy) = var (RD/Hp) = 1 X (1/N; + 1/Ng), 1=MJ/T
=731/181,467 (1/142,247 + 1/39,220) =0.00000013103

Z? =y ?=(0.00185 0)* / 0.00000013103= 26.23

Pr (x 2> 26.23) = 0.000001

95 CI
X %196 Vvar(X)
X RD 00185 PY
Var(X) = var (RD) = I,/N; + 1,/N, = 1/N,2 + b/Ny? = 630/142,2472 + 101/39,2202
=9.680/10%/PY?
1.85 x 1,000PY =#+1.96 /9.680/10%/PY? = (1.24/1000PY, 2.46/1000PY)

Var(RD) #var (X/Hg)=I x (1/N; + 1/Ny)
H, RD

Incidence Rate Ratio (IRR)
RR=(630/142,247PY)/101/39,220PY =172
72
95 ClI
X %196 Vvar(X)
X In(RR) In172 =05422
Var(X) = var[In (RR) ]= 1/a + 1/b = 1/630+ 1/101=0.01149

054224196 +/0.01149= (0.3321, 0.7523)

95%Cl e X *19 Vvarl=g(0.3321, 0.7522) = (1.39, 2.21)



RD RR In e

RR
oo In
(o0)
Exp(X) =e*
Exp(0) =1
Exp(1)=2.718281828
Ln[exp(x)]=X
Ln[1]=0
Ln(2.718281828)=1
Ln(2.718281828%)=2
In\/2.718281828]=In[***]=0.5
In[0]=-c0
exp[In(X)]=X
exp(A)exp(B) = exp (A+B)
exp(A)/exp(B) = exp (A-B)
In(AB) = In(A) + In(B)
In(A/B)=In(A)  In(B)
Il. Case Control Study
Case control study
Exposed Non-exposed total
Disease a b M,
No-disease c d M,
total N, No T

case control study

23 112 135
130 1306 1436
153 1418 1571

Shapiro et al, Lancer 1979



OR#=1, RR # 1

ZZ=x*=[X EX/Hy) P/ Zvar(X/H,)

X=a=23, ( )

E(X/Hy)=M;N,/T=135x153/1571 = 13.15

var(X /Hg)= M;MoN;No/T%(T-1)=135x1436x153x1418/1571% x 1570=10.85
Z% =y ?=(23 13.15)?/ 10.85 = 8.94

Pr (yx 2 > 8.94) = 0.003

Ho
confounder bias valid

OR = ad/bc = 23x1306 / 112 x 130 = 2.06

95 ClI
X %196 Vvar(X)
X In(OR) In2.06 = 0.7242
Var(X) = var[ln (OR) ]= 1/a + 1/b +1/c + 1/d= 1/23 + 1/112 + 1/130 +
1/1306=0.0609
0.7242+1.96 /0.0609= (0.241, 1.21)

95%Cl e X +1.96 \/var(X):e(O.241, 121) — (127, 335)

95 1.3 3.4
Il. Closed Cohort Study
Closed cohort study
Exposed Non-exposed total
Disease a b M,
No-disease c d M,
total N, No T




case control study

237 44 71
95 443 538
122 487 609

Cassel et al. Arch Intern Med 1971

Ho

C, = Co C;-Co=0, C,/Cy = 1

Ha

C, # C, C,-C,0, C,/C, #= 1

Z2=y2=[X E(X/Ho) J*/ =var(X/Ho)

X=RD= C,-C, a/N, — b/N, = 27/122 — 44/487 = 0.131

E(X/H,) E(RD/H,) = 0

Var(X/H,) = var (RD/H,) = C(1-C)/N, + C(1-C)N, = C(1-C)(1/N, + 1/N,)
= 71/609(1 - 71/609)(1/122 + 1/487) = 0.00106

Z? =y ?=(0.131 0)*/ 0.00106 = 16.25

Pr (y 2 > 16.25) = 0.00006
Ho
confounder bias valid

95 CiI
X %196 Vvar(X)
X RD 0131
Var(X) = var (RD) = C,(1- C,)/N; + Cy(1- Cy)/Ng = ac/N,® + bd/N,?
=27 x 95/122% + 44 x 443/487° = 0.001582
0.131+1.96 v/0.001582 = (0.053, 0.209)

95% RD 5—21



Cumulative Risk Ratio
RR= (27/122)/(44/487) = 2.45
25
95 CI
X %196 Vvar(X)
X In(RR) In2.45 =0.8959
Var(X) = Val’[|n (RR) ]: (l - Cl)/NlCl + (1 - Co)/NOC0 = C/aNl + d/bNO
=95/27 x 122 + 443 / 44 x 487 = 0.0495
0.8959+1.96 /0.0495= (0.4598, 1.332)

95%C| e X *19 Vva®=g(0.4598, 1.332) = (1.58, 3.79

95 1.6
confounding, bias
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	生データの解析
	E(X/H0) = E(RD/H0) = 0
	RDの場合と違って、RRではlnを使用して計算し、また最後にeを使ってもどしています。何故でしょうか？
	この結果は経口避妊薬の使用により95％の信頼性をもって1.3倍から3.4倍に増加すると言えます。


