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DIAGRAM BASED ON TABLE |.
(all female heights are multiplied by '08)
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> JAMA. 2005 Jul 13;294(2):218-28. doi: 10.1001/jama.294.2.218.
Inside a Golden

Contradicted and initially stronger effects in highly
cited clinical research

John P A loannidis '

Affiliations + expand
PMID: 16014596 DOI: 10.1001/jama.294.2.218

Abstract

Context: Controversy and uncertainty ensue when the results of clinical research on the effectivenes
of interventions are subsequently contradicted. Controversies are most prominent when high-impac

research is involved.
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DY - NINIRNN i)

wnon
u¥innnn vaen u¥innnn U¥imnnn vnesn
mpg disp  |mpg yxinnnn wion disp mpg disp n79Mm
Cadillac Fleetwood 10.4 472 10.4-20.1 472-230.7 -9.7 241.3 -2340.61
Hornet 4 Drive 214 258 21.4-201 258-230.7 1.3 27.3 35.49
Merc 280C 17.8 167.6 17.8-20.1 167.6-230.7 -2.3 -63.1 145.13
Datsun 710 22.8 108 22.8-20.1 108-230.7 2.7 -122.7 -331.29
i (10.4 —20.1) - (472 — 230.7) + (21.4 — 20.1) - (258 — 230.7) + ---. —19626.02
cov(mpg, disp) = = =—633.1
31 31
Smpg = 6.03  Sgisp = 123.9
) cov(mpg, disp) —19626.02
r(mpg,disp) =r=——"—- =_ " = _(0.85
Smpg " Sdisp 6.03-123.9
7
1d TV DID'O
r = —0.85
40 -
.

gl L]
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r=0.66

D'30I11 D'INYN NINI2NN 1INl

r=-0.17
S ) - .0 .-. i‘_. .
& o . (B § o |
°° J T T T T 1 ; ; ; é
0 1 3 4 5 6
wt
wt
9
D'MXNNN 22 :NIM1IANN M
mpg | disp | hp drat | wt gsec
mpg | 1.00 | -0.85 | -0.78 | 0.68 | -0.87 | 0.42
disp | -0.85 | 1.00 | 0.79 | -0.71 | 0.89 | -0.43
hp -0.78 | 0.79 | 1.00 | -0.45 | 0.66 | -0.71
drat | 0.68 | -0.71 | -0.45 | 1.00 | -0.71 | 0.09
wt -0.87 | 0.89 | 0.66 | -0.71 | 1.00 | -0.17
gsec | 0.42 | -0.43  -0.71 | 0.09 | -0.17 | 1.00
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N2N IX NN 0?7102 DINWA 112V 71 AIWIN7 N ORNNN DTN =
D'INWN 1Y "2 NN PN NNRXIV DX TTIN ORNNN 0T =

MLN'O NIN ODKNNN DTN =

1-7-1paTnn 'nokNAN OTPR W 1Dy =

1-7 DY DNNNN DTPR TN DINWAN A N0 12N NI Wp D' oOR =

-1-7 NIw DXNAN OTPA TR D'IINWAN 2 X720 2% N wp op oN =
DINWNN |'2 IR X7 wp 01 ANt Ty ,0-2 Ny DNNNN DTPR OR =
nnwie? 0nmal-2-1pfawoomy =

13

354
16
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1996 304
458 R?=0.9707 r=0.791
s P<0.0001 Oenmark
] = Auunaf
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& 156 i
g 204
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& 154 3
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. . Figure 1. Correlation between Countries’ Annual Per Capita Chocolate Consumption and the Number of Nobel
Fresh Lemons Imported to USA from Mexico (Metric Tons) Laureates per 10 Million Population.
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NMIANYN NNaIT

y=2*x +1
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N'MIIN?D ANAIT JWNnn

y=6"x +-1

17

D'NiN9n DA |TAR

D'Y19NN 'WIAN D20 NN DINMY X'anY :[vin =
1,5,3,6 DN D'M'NNNN Yy W1 1,2,3,4 DN X 1Y 09 NMIRRYAN NN =
N1 'Y RAN DoAY (A b-lapmy wany =

Sum of Squares = [1—(a-1+b)]?
+[5—-(a-2+b)]?
+[3—(a-3+b)|?

+[8—(a-4+b)P?
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NIIR'N NXpP

DN DANwNnonY-1X =

Y'=a+b X t+e Y-2 XN wpop =

NTTN NMYDL X?2 TTNDA X =

NTTNNIVD DY TTN1Y =
e~N(0,0%)

’ DAN N7NIN DV N7 XD NTTAN NIWD 2w nnzannn =

Y-2 017N NN ATTAN NIVD 2w NN =
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o'Ninan D'win"n TR

~ cov(x,y)
b= covixLy) :D'MIN9N DWIANN ITAN
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disp = 230.72 mpg = 20.09 Saisp = 123.9 Sppg = 6.03

cov(mpg,disp) = —633.1 r =-0.85

o~ —633.1 . 6.03
= — = —{). bh=——-(-0.85)=—-0.0412
123.92 0.0412 123.9 ( )

ad =20.09+0.0412-230.72 = 29.599

mpg = 29.599 — 0.0412 disp

21

0PN YA

Home Insert age La Rer A 5 Help Q Ten
0= u ; i ~y 2 3 = s
F—- Mshowa eries & Connections AE Y L ,’ ,-/" k :Dup Data Analysis
Getbxtemal | Hew T 20 Relresh g, Son Fiter Tetto What-If Forecast it
Data~ | Query Recent Sources | Al - L W Advanced | Columns % - Analysis = Sheet Subtotal
Get & Transform Connections Sort & Fitter Dota Tools Forecast Outine E Analysis ~
15 f
-~ R Q P o N M L K J 1 H G F [= D c B A
SUMMAR, 1
. . 2
disp Residual Plot Regression Statistics 3
. 0.847551 Multiple R 4
Normal Probability Plot o [ 0718343 R Square | 5
0 5 e 0.708955 Adjusted R 6
Yere, W o % 3251454 Standard £ 7
e, ® & 32 Observatic 8
uo»...““”“."” w0 B 5 & .
*s 10 0
o ANOVA | 10
120 100 80 60 40 20 a Significance F Ms S5 df "
Sample Percentile 9.38E-10 76.51266 808.8885 808.8885 1 Regressio 12
10.57196 317.1587 30 Residual | 13
1126.047 31 Total 14
16
Upper 95.0%ower 95.07.pper 95%.ower 95% P-value _ t Stat _andard EnCoefficients 16
3211128 27.08843 32.11128 2708843 3.58E-21 24.07041 122972 29.59985 Intercept | 17
-0.03159 -0.05084 -0.03159 -0.05084 9.38E-10 -8.74715 0.004712 -0.04122 disp 18
19
20
21
PROBABILITY OUTPUT RESIDUA 22
- 2%
0 v mtcars mpg_disp | Sheet1 | Sheet3
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25
NIIY NIN1J N1y
ANOVA
df SS MS F Significance F
Regression 1| 808.888 ]808.888 76.5127 9.38033E-10
Residual 30 317.159 10.572
Total
1126.05
TR 36.324 = V(mpg) NIMXYN 'VIAN DO
808.888 5 5
1126.05 =0.7183 = (-0.847)" =r :NN20IND NNIYA TINX
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NINRYA YW |pNn NTDO NTNANR

ANOVA
df SS MS F Significance F
Regression A 808 888 76.5127 9.38033E-10
Residual L 30Jf 317.159) | 10.572
Total 31| 1126.05
wUoINN NIAT NINXYN 'VIAN DIDO
df=32-2=30 D'TANIN DIVNI9N 190N — NI'DXNN 190N =WOINN NIANT

Standard error = VMSE = v10.572 = 3.2515 woINN NRYT/NIMRWN 'wian nipo=MSE

808.888/1126.05 = 0.7183  :nm110inn NNIYA TINN

27

Regression Statistics

Multiple R
R Square

Standard Error
Observations

0.7183

Adjusted R Square 0.709

3.2515

32

DIV D'TTN

-OXNNN DTN
NN2oInn NNIYA TINR

NIXRYN 7Y [PNn Vo

28
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"o MmTpN" — 0MiINan 0'Wiann TRN

Coefficients Standard Error t Stat | P-value |lLower 95% Upper 95%

Intercept @ =29.600 sp(a) 1.230 24.070] 0.0000 27.088 32.111

disp b= -0.041 sp(b) 0.005 -8.747{ 0.0000 -0.051 -0.032

NITTY IT NNYWN
Hya=0 Hy:b=0 b-1a1av yno 'nin
mpg=29.6-0.041-disp :N0INN NNRIYN
?D1LM9N W NIYNWNN NN
29
nMmian 'nn NIt
|year price age miles
2010 6.99 11 126.331
2017 16.9 4  66.462
2018  20.588 3 25152
2015  11.198 6 81.792
2017  19.516 4  27.825
2010  8.995 11 122.354
2016  17.995 5 31953
2017  14.385 4 80.756
2002  2.995 19 193
2018  16.957 3 26.95
2014 12.99 7 36.705
2006 5.995 15  94.397
2009  4.888 12 147.598
2017  14.633 4 80.209
2008 7.998 13 125.065
2015 13.95 6 56.409
30
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nY'oIN pNINI 2'an 'a 2V 1'NN :N2NnN 20

A B C D Regression ? Xl
year price age miles ot
2010 6990 11 126331 D
2017 16900 4 66462 Input ¥ Range: $B$1:3B$33 +
ancel
2018 20588 3 25152 I scsisosan (4]
2015 11198 6 81792
2017 19516 4 27825 Labels [] Constant s Zero ==
2010 8995 11 122354 Grfitames o5 o
2016 17995 5 31953
2017 14385 4 80756 Output options
2002 2995 19 193000 O Quiput Range: +
2018 16957 3 26950 ® et Bhr
2014 12990 7 36705 N S
2006 5995 15 94397 O New Workbook
2009 4888 12 147598 Residuals
2017 14633 4 80209 [] Residuals [] Residual Plots
2008 7998 13 125065 [] standardized Residuals ] Line Fit Plots
2015 13950 6 56409 Normal Probability
2017 18955 4 37450 Normal Probability Plots
2017 17464 4 87764
2015 8699 6 112460
2018 22995 3 21053
2017 13064 4 104397
2016 17981 5 36882

nY'oln phnl 210 'a YV 'nn :nann o

Regression Statistics

Multiple R

R Square
Adjusted R Square
Standard Error

0.943
783.11/881.47 = 0.888 :N120INN NNIYA TINK

| 1.842| VMSE = v3.39 = 1.842 nimxwn 79 |pna n'oo

32

Observations
ANOVA

df SS MS F Significance F
Regression 2 | 783.11' 391.55 115.44 0.0000
Residual 98.36
Total 31 [ 881.47)

df=32-3=29

D'TIXIN DUNON 190N — NI'SXNIN 190N =WOINn NIANT

98.36/29 = 3.39

WoINN NINT/NIMRWN 'wian nino=MSE
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nY'oIN pNINI 2'an 'a 2V 1'NN :N2NnN 20

Coefficients Std. Err  t Stat P-value  Lower 95% Upper 95%
Intercept 22.077 0.652  33.861 0.0000 20.743 23.410
age -0.579 0.120 -4.828 0.0000 -0.825 -0.334
miles -0.062 0.011 -5.768 0.0000 -0.084 -0.040

price = 22.077 — 0.579 - age — 0.062 - miles

?0"NIdN DNYNN Y DRD D7 730 121 Ay NDnng

35

N'0NAN NNIYN

7NINN |2 DNNN W

D'"an'2INN 0'PNwnN1 1N 100 NXM2 0'NXINN "INT :NNAIT
|city year men
|Paris 1900
|8t. Louis 1904
|London 1908
| Stockholm 1912
| Antwerp 1920
|Paris 1924
|Amsterdar 1928
Los Angele 1932
|Berlin 1936
|London 1948
| Helsinki 1952
Melbourne 1956
Rome 1960
| Tokyo 1964
Mexico Cil 1968
1936 |'772 — 01r '0'2
36

women

1"

11
10.8
10.8
10.8
10.6
10.8 122
10.3 11.9
10.3 11.5
10.3 11.9
10.4 11.5
10.5 11.5
10.2 11

10 11.4
9.95 11
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D'1210N DTN
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NMNN nwa = nXn" Nt

D'2'NN Y7 DY NXMIN IAT2W 19'WN QXD :Anan- .
D'2'21 DIMN Y %Y Q0N HIp Nivnwn .
:a 7w MY v W ' %22 220,010 w7 b v vn ,nion NIKIwn. =

time(man) = a, + b - year

time(woman) = a, + b - year

DIWN TIN? NINWNA X7 022N 0D1AWN 2 7TanN e nivnwn =

39

D'2'2PN 2O 'R — NXN NT
year women  time
1900 0 " woman DY TN NINWN 0NN =
1904 0 1]
1908 0 10.8 1-2 Nw AT NINWN %Y 107V D'w1 Ay .
1912 0 10.8
1920 0 10.8 DAN? NIIY NTNINWN %W 127y 0N 1y =
1924 0 10.6
1928 0 10.8 NNX NTINV1 D'NTN 72 NX D' IWaN Y] =
1928 1 12.2
1932 0 10.3
1932 1 119 NNK DTNV D1INTA 22 NR DIW2 1WaAR NU] =
1936 0 10.3
1936 1 11.5
1948 0 10.3
1948 1 11.9
1952 0 10.4
1952 1 11.5
1956 0 10.5
1956 1 11.5
1960 0 10.2
40
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N'012N NINNYN — 022N 20 Ip

nnnN AN NNIwN =

time = a + b; - woman + b, - year
N'N N'OINN NNIWNA DN22 112V [291,0-9 NHY TN woman NINWAN 7Y 121V ,0N3 11y =
time(man) =a+b; -0+ by -year = a + b, - year

NN N'OANN NINIYA 0'WA 112V [371,1-2 DI TN woman NINWNN YW 121V ,0'w1 11y =

time(women) = a+b; -1+ b, year = (a+ by) + b, - year

41

nN'01AN NIXRIIYN — D"7'1|7n n'ona ip

P-value Lower 95%  Upper 95%

Coefficients Std. Err t Stat
0.0000 31.081 38.916

Intercept a = 34.998 1.935 18.084
women Q1 = 1.076 0.061 17.658 0.0000 0.953 1.200
year b, = -0.013 0.001 -12.781 0.0000 -0.015 -0.011

NN N0 NNIYN DM2a 1Ay

time(man) = a + b - year = 34.998 — 0.013 - year

N'n N'O1ANN NNRIYWN D'w] 11AY

time(women) = (a + b;) + b, - year = 36.075 — 0.013 - year

42
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time(men)=34.998-0.013*year
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