Effect modification

Effect modification

ratio

Effect modification

risk

Risk ratio
25 -29 72
30 - 34 89
35 -39 15
40 - 44 37

sampling bias, information bias,

confounding, (chance)
heterogeneity (or homogeneity) test
Yes No
30 60
Person Year (PY) 54,308.7 514775
Incidence/PY x 10* 552 1166
rate ratio 552/ 11.66 = 047
incidence rate
effect modification
effect modification  confounder  bias
study design effect
modification
(single
nucleotide polymorphisms: SNPs)
effect modification confounder
exposure confounder
bias effect



modification

(restrict)
(effect modification)

New Eng J Med

population (generalizability)
externally valid effect modification

external validity

RD (rate diff.)/10° PY RR (rate ratio)
55 - 64 40 400 360 10
65 - 74 80 720 640 9
Incidence rate / 10° person-years
RR 10 vs. 9 effect modification RD
360 vs. 640 effect modification RR RD effect
modification

Effect modification confounder

effect modification confounder

Confounder
exposure effect modification
exposure
effect modification confounder
confounder effect modification

exposure 1000 cohort study
Exposed 210 290 500
Non-exposed 90 410 500




280

720

1000

confounder and/or effect modification

Exposed 120 80 200
Non-exposed 80 320 400
160 240 600
Exposed 90 200 300
Non-exposed 10 90 100
120 470 400

RR_ =(210/500) / (90/500) = 0.42 / 0.18 = 2.3,
RR,.. = (120/200) / (80/400) = 0.6 / 0.2 = 3.0,
RRy.mae = (90/300) / (10/300) = 0.3 7 0.1 = 3.0,

RRcrude E= RRadjusted: 30
RRmale = RRfemaIe: 30

RD,.. =06 - 0.2 = 0.4,
RDfemaIe =03-01= 021

RDmale = RDfemale RD

confounder
RR(relative risk)
RD(risk difference)

effect modification

effect modification

500
(matching)
Expose nonexposed
(200 ) 807400
=02 200 x 02 =40
Exposed 120 80 200




Non-exposed 40 160 200

160 240 400
exposed  nonexposed (300 )
10/100 = 0.1 300 x
01=30
Exposed 90 200 300
Non-exposed 30 270 300
120 470 600
crude data
Exposed 210 290 500
Non-exposed 70 430 500
280 720 1000

RR

RR_ =(210/500) / (70/500) = 0.42 / 0.12 = 3.0,
RR,.. = (120/200) / (40/200) = 0.6 / 0.2 = 3.0,
RRumaie = (90/300) / (30/300) = 0.3 7/ 0.1 = 3.0,

RRcruge = RRadjusted =30 confounder
RRae = RRiemae = 3.0 RR(relative risk) effect modification
RD(risk difference)

RD,.. = 06 - 0.2 = 0.4,
RDjopae = 0.3 - 0.1 = 0.2,

RDpae & RDgemae RD effect modification
confounder matching

confounder confounder
effect modification

65



65 65

14 10 76 121

Person-years 1516 1701 949 2245

/PY  x10° 9.2 59 80.0 539
Open cohort study RR

R Ryounger (: 16)
RDyounger (:33)

F\)Rolder (:15)
R Dolder (:262)

RR effect modification RD effect
modification

Ho RRyounger RRger RR;=RR,=RR;=...=RR;
HA RRyounger = RRolder

chi>= Zw;[In(RR)) IN(RR)]? =={[In(RR)) IN(RR)]*var[In(RR) I}, df=1-i
RR; = (stratum) relative risk (or rate ratio)

RR = relative risk (or RRy) RR

var[In(RR;) ] 1/a; + 1/b, relative risk (or rate ratio) In
variance W, 1/
var[log(RR)) ]

RRyy = {(14x1701)/(1516+1701) + (76x 2245)/(949+2245)} / {(10 x
1516)/(1516+1701) + (121 x 949)/(949+2245)}=150

i-1,Mantel-Haenszel test  main exposure outcome
strata
05
65 65
RR; 157 149
Ln (RR)) 0.452 0.396

vari[Ln (RR))]
Wi

0.1714 (=1/14 + 1/10)
5833 (=1/0.1714)

00214 (=1/76 + 1/121)
46.68 (=1/0.0214)




chi= =w[In(RR) IN(RR)?=={[In(RR) In(RR)¥var[In(RR) ]}, i=1-I
= [5.833 x (0452 0.405)2] + [46.88 x (0.396  0.405)?] = 0016, df =

Pr (chi*>> 0.016) = 0.90

H, 65 65 RR
effect modification

“ effect modification

RD
chi= =w[RD, RDJ?=={[RD, RDJ*/var[RD, ]},

var; (rate difference) = a; / N2 + by/Ny?
var; (risk difference;) = a; (& - Ny) / N2 + b; (b; - Ny) / N2

Var, g (rate difference,qnger) = 14 /1516 + 10/1701% = 9.5/10° PY?
Var o (rate differenceyunger) = 76 /949% + 121/2245% = 1.08/10" PY?

Wyonger:1/(9-5/106 PYZ): 105263PY2
Woier=1/(108/10° PY?)= 9259PY?

RDw==WRD, /=w, = [(105263PY x 3.36 x 10%+(9259PY x 26.1 x 10%)]
(105263PY + 9259PY) = 5.2 x 1000PY

chiz= {(3.36/10°PY 5.20/10°PY)? / (95/10° PY?)} + {(26.1/10°PY
5.20/10°PY)? / (1.08/10° PY?)} = 0.356 + 4.04 = 4.42

Pr (chi® 4.42) = 0.035

HO R Dyounger R Dolder
65 RD effect modification Effect modification
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