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Yesterday Today
Table A Table B A+B
Black Gray Black Gray Black Gray
fit 9 17 3 1 12 18
ill-fit 1 3 17 9 18 12
10 20 20 10 30 30
90% ® 85% 15% & 10% 40% < 60%
(1) FJ& R AT
A + B: Black < Gray
A or B: Black > Gray
3
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Yesterday Today
Table A Table B A+B
Black Gray Black Gray Black Gray
fit 9 17 3 1 12 18
ill-fit 1 3 17 9 18 12
10 20 20 10 30 30
90% 85% 15% 10% 40% 60%
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I8 (X), 8=+ (2), and #&

— X: 18FE&E (Black vs Gray)
— Y: &5 (fit) vs REH (ill-fit)
— Z: 25l (table) ? -> 18+ K/)]\ (size)

(3) AR = ERT B Z4&

SR B

— &8tEAI (Proportion of fit)

=

I8 (Y: outcome) — A&
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e HE F¥H Rz HE Y
FiA4T8 90 200 0.45 18 38  0.47

Max < John

mY HE BB omy HE¥E T
wa3TE 60 100 0.6 16 30 0.53
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MaiTE 60 100 0.6 16 30 053
%4472 30 100 0.3 2 8 025
Max > John ;
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MY HE F¥ O Rk HE¥E R
FAA47T8 90 200 0.45 18 38  0.47
Max < John

Ry HE R Ry B® Py
W4T 60 100 0.6 16 30 053
%5372 30 100 0.3 2 8  0.25

Max > John

FiR " ¥EHRTE .

(Simpson’ s Paradox) .

Simpson, Edward H. (1951). "The Interpretation of Interaction in Contingency Tables". Journal of the Royal Statistical Society, Series B13:238-241.
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0 1 HEN
I TR TN ARIDER: B #H(60%) > A #H(50%)

AHEMINE: 0.5 A#BBE: 1 (20/20)

B INZE: 0.6 BAEBE: 1.5 (24/26)
#1EE{E (Relative Risk, RR) (A/B) = BS&LE (odds ratio, OR) (A/B) =
0.83 0.67
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Nurses Interns

Group A Group B Group A Group B

2 9

| o | » W | o | 10 |
A #H (80%) > B #H(70%) Group A (40%) > Group B (30%)
HEE{E (Relative risk) : 0.8 /0.7 =1.14  ¥#fph{E (Relative risk):0.4/0.3 =1.33

=1.71 B ELE(Odds ratio) : 12x7

18x3

B5ELEL(Odds ratio) P ~1.56
2x21

X (A R)) s Y (ALINZEE)

Y: BIh (Y=1), 8 (Y=0) \ /

X: #8581 (A - B) Z (Type of personnel)
Z: Type of medical personnel 10
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3835 R B & B TR
N/ B Ih ,
pEES(EMEST B(B)| 45 955 1000 RR=P—A=O.33
B
=T ARl 2| 15 985 1000
60 1340 2000 Relative Risk
EAE =]
13
nE1l DIE2
30-39 40-49
LR E ST MR R 2 B
Fail  Success Fail Success
A No(®)| 3 297 | 300 42 658 700
wHl vesa| g 891 | 900 6 94 100

12 1188 1200 48 752 800

_Pa _ P
RR—g—l RR:—A:1
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1. 7T A (A #B) 2B ERF(30-39m)RZ
(90% vs 30%)

2. FEETREF Z RRERBR (1% vs 6%)
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Confounding by indication

SPECIAL ARTICLE

THE EFFICACY AND COST EFFECTIVENESS OF VACCINATION AGAINST INFLUENZA
AMONG ELDERLY PERSONS LIVING IN THE COMMUNITY

K.L. Nicror, M.D., M.P.H,, K.L. Marcouss, M.D., M.P.H,, ]. Wuorenma, RN, BSN,,
anp T. Von Sternsere, M.D.

HFE (DM EERSE)

N MR R4
EE T >  FETE
Reference: Nichol KL et al, NEJM 1994 (22) 778-784 Y

Confounding by indication

Table 1. Base-line characteristics of the study subjects, according to study period  Table 3. Hospitalizations per 1000 elderly enrollees for Pneumonia and Influenza,

all acute and chronic respiratory conditions, and congestive heart failre among

and vaccination status. ; - ” ;
vaccine recipients and nonrecipients, according to Influenza season.

L 1992-1993 L 1992-1993
Characteristic - - Cause of hospitalization—————
vaccine  no vaccine p value vaccine  novaccine
Outpatient diagnosis during previous 12 mo Congestive heart

Coronary heart disezse 17.1 115 <0001 tilig

Chronic lung disease 10.1 64 <0001 unédmted 49 : : 3
Dibetes 6 79 <000l i adJ““(‘;‘;‘; o 321( N “2)2)
WA E AVE 7
Vaculitis or rheumatologic disaese 2.1 13 <0.001 P e ,
, P value (.38
Demantia or stroke 24 45 <0.001
HFE (LM EERS)
- MEHRER
btk A —> X

Nichol KL et al, NEJM 1994 (22) 778-784 18
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(1) Overestimation

Z(+) Z(-) Aggregated
X(+) X() X(t) X() X(t) X(-)
Y(+)| 80 20 10 30 90 50
Y(-)| 80 20 40 120 120 140
OR=1 OR=1 OR=2.1(Crude)
(2) Underestimation
Z(+) Z(-) Aggregated
X(+) X() X(+) X() X(*+) X()
Y(+)[120 10 80 190 200 200
Y(-)[160 30 40 170 200 200
OR=2.25 OR=1.79 OR=1(Crude)

(3) No confounding

Z(+) Z(-) Aggregated
X(+) X() X(+) X() X(+) X(-)
Y(+) |50 30 30 20 80 50
Y(-) | 40 60 90 130 130 190
- 19
OR=2.5 OR=2.17 OR=2.34

BAREERTFEZAIE
X — Y
/
_ PUSFEN ]
MR8 511 A BB 3 Bt (Randomization) st B&
ka1 FAPR I (Restriction)sk B ¥ (Matching)
HETERDITER

- 53 [E 3 #fr (Stratified Analysis) 5%
- JoEFtE T (Regression Model)

20



FEITA
TA

N I
3 297 300
9 891 900
logit[P(Y = 1)] =B, + B X ; B, = —4.5951, 8,

FETA
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45

955

15

985

logit[P(Y =1)] =

o E: L 1E nE

JIIL

1000 4.

31E
%

1000 1.5%

Bo t B1X

B, = —3.055,B, = 1.1294

exp(B;)=exp(1.13)=3.09

DES M 30-39ERF iz

D E 53t 40-495% F il

KB B4 1))
42 658 700
6 94 100
logit[P(Y =1)] = B, + B,X; B, = —2.7515, B,

1.0% 1
1.0%

=0, exp(B)=exp(0)=1
6.0% 1z
6.0%

=0, exp(B;)=exp(0)=1
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