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Ethical Problems of Statistical Methods in Biomedical Researches

Ho Kim

Graduate School of Public Health, Seoul National University
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ol 0|X &3] WRsl= 52 97 &
JEX L VR

Matiste et g &

+ “M&0ll= M7ZER| HA 20| AT HAD,
AjrZE A ALY, 2|0 S (There are
three kinds of lies: lies, damned lies,

and statistics)”
« WAL C)Z2] 22| (Benjamin Disraeli)

* “AHOZ MU AtZe] YHE 1o}

SA0) 25l 42 452 YUACH= 20|

EI‘. (It is the mark of a truly intelligent person to be

moved by sta'liﬂim.}”

+ £2A| BILIE 4 (George Bernard
Shaw)

-

S0l AR E 1 Fstet 2™ o Zuete Hs
2 Q2 Z0|C} (Torture numbers, and they'll

A9 289 EF

% O Aol | ApHE]

confess to anything): ~Gregg Easterbrook : ﬁﬁ Eﬁm
o oot %"HQ-I_.%JQ 40| HS &0 O Y0 F= % o gas ;g
£0f ATt o, SHH 2= G412 OFF HOHsH & 235 0] |3 22 FS 28
SEHO|CE (Say you were standing with one foot & HEE 2012}
in the oven and one foot in an ice ® =23
bucket. According to the percentage people,
you should be perfectly comfortable.)”: Bobby
Bragan, 1963
¢ There are two kinds of statistics, the kind you
look up and the kind you make up. ~Rex Stout,
Death of a Doxy
JZ25A | EZ I
P-value (1)

@ S Yool W (of: Mo vs QoK Placebo))
1) Hlusta} ah= Waoh A5 42 (of, £57] 2Y)
2) Hl w302} 3h= W42t o 20l F< (0], ol 230l)

@ T-test: & T 710] WU
% Chi-square test : 5 2H719] HI® H|2

& AR : Bl (2)BFO| & YSlolA Ci=ch.

& ¥ 2vn ggoMel e R

¢ 7, & AcolMol B Ha

& DIokC ZclojA{o] EFO| ZHCkD &
+ S B2 HAS Hl2E Zo/c)

+ BEYFC| 2o|F Mo 5w
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P-value (2)

“ESAM e Ot AL Ol AR

E= I
P-value (3)

ot Y= 2A=E QS #s

@ A2 pvalue : 12| 50| &}

< P-value =5 ZH9| HA0| LI 7S 0 £ 2=, £2

2> A o= 7ksaiA| g2 2ol 2okt
2 & oo Wato| 2ck=7Fyol 247t ik
2 &3t g2 23 gri FE YAk

E= I
P-value (3)
¢ A2 2 pvalue : 5 O] Hylo| 2Ci 7RSI 229 Als
£ HSE #E0| 2 g}
= & o] Wao| k= 710l S471 alct.

NzEA |

@ A@22R) - B (A77H)
@ -B>-A

< HP2HE (-B) - = ATl Ao|7t gict. (Ho)
< CiEZHE (B) - 5 ZTol 2jo| 2t Ut

(Ha)

A=Y, =3 ¢ UTO| 2R B2 FPVNES AV HE
= Pr (reject Ho | Ho is true)
oF& 7} gl 1ot OFa ) QUOk MO 8k
* 0|32 2F - B2 TV E WolEY #E
= Pr (Not reject Ho | Ha is true)
a7} st St ofEU glckn HOHE 8s
% Power = 1- 0|F28] &
=%U= 20|15 LHT HE
gE= 71284
7k vs A P71 SAEM9| 712 71E
oMY
@2k atptsgsiagsh= ke »a,p 9 FEIF?
Ay AA R > 20 7IF2
alternative hypothesis(H,) - HF7ME e tiEIE S g EHyos
- YIZLR(A2ELRM 2y
AFZHE  diRZHEC| oA P
SAH YO . . o ol
null hypothesis(Hg) Al ASIMO0 | AT H\/ NS 'L_f;.-
2E2 g B B # > emmom L
L7 I — = on . @=0.010r0.05 <
S A 7 p=0d0r02
o | M1E 28 S =7
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Q=& AfR 0| FAREH

<+ OfE AokBAMolM Hoto] A= A HsliM FelsF 95%
o| AHAIEE 208 ok 7Ky

Q=& AR 9| FAHIE

<+ O AokB AMOlA 4ok] 3l A HsliM FelsF 95%
o| AHAIEE 208 Mok 7Ky

<+ Qiop ofE vl e Qlna ZFIAE 0 ReleE 95%2] 0= ?

ol 8l ARl HAMMeY

<+ O|H Aoz Aloj A +1of0] HLE HYst| YsiH Rel+-F 95%
o| YYAIEE 208 Mol 7Ry

& Qiop ofE vt e bk PFIE 0 ReleE 95%2] 0= ?

< 19 QYAE] FAS WYt 1 HRAE SRECE AZEICHH ?

ol 8l AR HAMMeY

< offVLAE gl= 22 2008 YYAIEE BiCt s gER o=
108 A== oo aEE Aok

Ol 2tz 9| ZAHIE]

< offVLAE gl S22 2000 YYAIEE BiCt sl gER o=
108 A== oo A 2otk

& 2E YYAE HAS SHHA| o= 71 (A2FRIAL HElEiAL S)

Ol 2tZ 9| Z| AHAIEd

© vigo| MEAUA: BIAS UER, HPUNE Y ) 08
WA H HES 5

¢ REARE 37 5k= Ao HIEH
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1) SS4M30| 2i=0] BsiA OF2= 2t 22 TRAM S} Cfd
9| 70%7}t P71 Mloic) 2432 ofop|st

2)  Auo] HjsiA 300%’»1! SEE Ro| B2 50| Q= W &
7 eQIE0| ofE SUA -

22l UHESE (Overgeneralization)

& AEIAMEE 371 7123 MEE S0
< U2 AT YA Brk= si4 2RHojA WY
¢ TVOIER

ol ==l (biased) HE

¢ BETARLHSZAL
% Target Population 2} sampling Population
& HEQAHIEEL3} (0f, MBEEAN

SYE 20| jpt 27 22 28

¢ HOHHO| MB A0 T HYUES (IHoZ UFEAE SIRICL
¢ B4 ? 22lH (randomness)
¢ 65%+ 5%

Sy a0 gt 2R £2 28

FADHHO| H2AID F FYE (o= HFRAE siich
iEH ?  22lH (randomness)

65 % +- 5%
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@ A B AR B
= ADB
= BYA
- CYARC B
= duepurely to chance

AXE AAZY
©  ACB:AEI B
A8

= BYA
- CYARC)B
= duepurely to chance
* al;‘ﬂﬂlkl O[O AR A2 AL, olARRl, (o] L2 AL
N

| JI=8H |

H1 EHYEHS “=HEH0

mE A= (OH1)

| JIE=8H |
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& AL HTIOPA S W e mo] o QU

& HAORALE FY A b @ol 21 Qlrt,
& O] AORA = FW A 20 217 gIc)
¢ 122

=g od
b | T
e . Gk L g R E T
i o | =] = W24 Ve 1o G L 2 el aal A
@ 81 29 B1/(81429)=0.7364
L 1 9 D100 LS 80 | 20 (0L800
Hl 2 28 182 28/(28+182)=0.1333 vad 20 180 0100 [P u 5 0800
.1 0.7134/0.1333-5.52
Hri Hlp 1.00 HOIRlE 1.00
HE . Lt = = A Xi g A
E | JI=8H |
Qots}od H3 ZEAMY =SNE0 B8 ARE (OIH2)
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+ ZHEe g0t = JWol 25 E8H{Confounding) =3 ATk

ZE= 2
e
B4, g2H4 220] T2 YEE (OF2) 2efstd
LA ol & M UIOIA Y R0 2 i)
- y (RR=1.00)
| e e
SR SlEs L & UAORAL 2 0] 912 UL (RR=2.45)
| v ul " | 1
& OAOJAL= 1 420 Q17 YL (RR=2.45)
eE 134 4145 02455 LS 105 L] 0.9545
| e 222
k3 5 45 0000 H|L 3 195 | 305 03900
i 245 Yo | 245
Z2E g IF0M EdeEet AELECl=
20| Uct.
BET EEET T
g2 H5. Housing tenure by CHD(coronary heart disease)

outcome after six years, SHHS (Scottish Heart Health
Study) men

< Of2{ft P SHIE 2450 FME feiil= HUS HYHEIR} =G0 -
Sl 5| PHEA| D2{fof BICL. (WS ERtviata Mact) Housing |  CHD? ik
Tenure | Yos No
4 0|2} Op7|2| 2 of mgh FAE § 0 JhsB EXW-E Q& Defs|o} T
OF SHIE S HIE 9S4 ULt Beiei g5 153 Giiis
Umpi:! 77 2400 0.0311
Relative Risk 143
EE EEL
FA4A 6. Housing tenure by CHD(coronary heart disease)
outcome after six years, SHHS (Scottish Heart Health Study)

¢S L[5 Y MESS YIS AL S (more
disadvantaged social group)0| %Ch.

- ;.'?EFA% Hel= SEe(ifestyle)ol] Ofs] Edsn US 5

+ ) 55| HAAL| HEL 57% O 35% = MYaHEO0| Ot 1
2|3 S92 CHDOA & 222l f{gaolo|ct

men
Smokers NonSmokers
Housing CHD _ Howsing | CHD |
Tenure | Posk Tenure | T 1 Risk
| Yse No | Yee No
Rented 33 923 0.0345 Rented 52 898 0.0547
Owner- e
accupied 48 1722 oo2n occupied 29 BI8 0.0410
RR 127 RR 1.33
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< HES0|A2} OFE7 1A R 2182 S HE S CHDO| BQIAIE 2B Y.
< 3120 B2 D2{pt o= AUl SUCh

& S0}, HIEGA RS04 AT EY|] 240t YojLoR EU2 &

P EET

st =4

¢ selective reportingOl A} ' E| 21216 5 At=0] 20 TR Cped

¢ APhL0l PHSHE MRV ASHE AP

¢ Outlier 2o 72| : 97R2Io} AAE FR0 24

U2t & o QUL
¢« HOREYI| 4 ZE 32| gloos Feto] Ac = o5l EE
uick
< AR : Mark Wood 1 (1999), Epidemiology-study design and
data analysis
JI=8H |
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Multiple Comparisons

& test Ol

Let H, o,

of testI} ©

- (1-a) (1-a) =(-a)’

=cm=g, =0

o (l-a) s(-a)

E.],. :Pr__'(lliotrznfrefiecl Hn; |:I-i°‘l lsl.n.B) =l-a

H, e =0, PrdonotrejectH |Hﬂ: 13 true) =1 -

then Pr(do not reject /7, |H,) where H, = H,, and H,
= Pr(do not reject H,, and do not reject i, |H,}

http:/h ndtnetarticleA4n05/oldbergloldberg hitm.
J=EH | ._
S . This Week )
Multiple Comparisons Science, 2/23/2003
Bonfemoni Comection @ 2F2F B
R e ruruc i .
= == m SRR AIDS Vaccine Trial Produces
Disappointment and Confusion
0.05.,
|-—)' = 095=1-0.05 Total  Infectod Porcentage Infocted
4 ; Al sutjocts 1679 98 PLACEBO
i =) 3330 1 VACCINE
= = ‘White and 1508 2]
Hispanic 3003 179
Bilack, Aslan. and m 17
Other (combined) 127 12
Black m 9
203 4
KEY MESSAGE: CHEH 02 SH 2 9§ = individual testi= S2AZN AB2G o) ;’ N
Othor 40 6 150
minaribes T 8
Black and white? Despite overall negative results, VaxGen's Donald Francis
sees hope in the subgroup analyses
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Science, 3/7/2003

Vaccine Results Lose Significance Under Scrutiny

subjgroup analyses conducted.
Gurwith says Vant

oot ook Claiied protecticn in blascks may not be seatistically shgnificant
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% (52-100x100/200)"

% =(umxlm}xlnoxlcun).f(m{f><x99)

=032, p>0.05

BED]

0,.; =1mx,{rdhl 81l o B CHAl Ao

27 =100 /100x z* =32.00, p <0.01
S Ol0lM M B2 B 23005 BT SHH RAAMNE 4| 2
Ch. 77?7
& HEH TAFH J1E HEL |fALZ HESN IN Y EEHLL

¢ SN R0 YUY el H24E 3 61 R2ME & + AL
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The Use of Probabilistic Decision Models in

Technology Assessment
The Case of Total Hip Replacement

Amdrewr Briggs,' Mark Scwlpher,? Jill Davweson,” Ray Fitzpatrick,! David Mureay® and Henrik Malchast®
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& Ol=0lAl 8 91905 (1S Hisd HEolA LElL2oiA

ol 2Ll DI=uAE e Felet 285 @AM Leluel
HAL= Folpt 20 2= Alullol RLCL. Ol 25 ol &t
al Aol set e

ot PN RIEQ RF 5%E IFoR =73 Adal ALt
1042 100M 9] =55 WHalHOM 2E9 23 2dlsl=
HEJE e} 2

Statistical Graphics

& Jl& % 08 descriptive slatistics) @] & Q8 55
@ AT JAs olalol &2 5

< hitp://wew.math.yorku.ca/SCS/Gallery/

Causes of Mortality in the Army in the East
April, 1854 to March 1855

M non-Bawe
M earc

June Auvgust

Apr 1854 Bupd

Maren

Fabruary

Jan 1888

From: F. Nightngale, "Noles on Matlers Allscling the Health,
jon of the Betish Army®, 1858

The 1854 London Cholera Epidemic
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THE SHRINKING FAMILY DOCTOR
In Califoraia

Percentage of Doctors Devosed Solely 1o Famity Practicoe
1975 1990
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