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GRADE Evidence to Decision (EtD) frameworks: a systematic and
transparent approach to making well informed healthcare
choices. 1: Introduction

Pablo Alonso-Coello,? Holger ) Schiinemann,?? Jenny Moberg,* Romina Brignardello-Petersen,?®
Elie A AklL2€ Marina Davoli,” Shaun Treweek,® Reem A Mustafa,2? Gabriel Rada,'?1"2 Sarah Va u a e
Rosenbaum, Angela Morelli,* Gordon H Guyatt,2* Andrew D Oxman® the GRADE Working Group
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Psychology journal bans P values

Test for reliability of results ‘too easy to pass’, say editors.

natre

ScienceNews

P value ban: small step for a
journal, giant leap for science




False-Positives, p-Hacking, Statistical
Power, and Evidential Value

Leif D. Nelson
University of California, Berkeley
Haas School of Business

Six Ways to p-Hack B3TSS
Stop collecting data once p<.o5

. Analyze many measures, but report only
those with p<.os.

Collect and analyze many conditions, but
only report those with p<.os.

Use covariates to get p<.os.
Exclude participants to get p<.o05.
. Transform the data to get p<.os.



The NEW ENGLAND
JOURNAL of MEDICINE

Perspective
THE LANCET Improving Patient Safety through Transparency

EDITORIAL
R h: i . | duci t The scandal of poor medical research
Esearc * I nc reaSI ng Va Uer re UCI ng Was E EMJ 19594; 308 doi: hitp://dx. doi.org0.1136/bmj.308.6524.283 (Published 29 January 1594)

Cite this as: SMJ 1994,308:283

Research: increasing value, reducing waste 1

) EDITORIAL
;I::xitt:i);sn::a;ivalue and reduce waste when research The Scandal Of poor epidemiOIO'gical
o Mo s, o 4Gt e AN i, G W o s research

BN 2004, 329 doi. hitpc#idx doiorg/10.1138/bmj. 3257471 888 (Published 14 October 2004

Research: increasing value, reducing waste 2
Cite this as: BMJ 2004,329:868

Increasing value and reducing waste in research design,

conduct, and analysis Is animal research sufficiently evidence
based to be a cornerstone of biomedical

research?

Research: increasing value, reducing waste 3

Increasing value and reducing waste in biomedical research
requlation and management

Research: increasing value, reducing waste 4

Increasing value and reducing waste: addressing inaccessible
research

Research: increasing value, reducing waste 5 NIH plans tO enhance

Reduci tef i let bl rts of : 13

biomedicalresearch o n H ‘l] ] re repr OdllClblllty
Francis S. Collins and Lawrence A. Tabak discuss

initiatives that the US National Institutes of Health
isexploring to restore the self-correcting nature of
preclinical research.
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Declaration of transparency for scientific publications




Why Most Published Research Findings

hAhnr;_?hEﬂi!S € Table 4. PPV of Research Findings for Various Combinations of Power (1 — [3), Ratio

of True to Not-True Relationships (R), and Bias (u)

1-p R u Practical Example [ PPV \

0.80 1:1 0.10 Adequately powered RCT with littfe  0.BS
bias and 1:1 pre-study odds

0.95 21 030 Confirmatory meta-analysis of ggod- 0.85
quality RCTs

0.80 1:3 0.40 Meta-analysis of small inconcu 041
studies

0.20 1:5 0.20 Underpowared, but well—perfmrlued 023
phase I/ll RCT

0.20 1:5 0.80 Underpowered, poorly perfo 0.17
phasa I/ll RCT

0.80 1:10 0.20 Adequately powered exploratory 0.20
epidemiclogical study

0.20 1:10 0.20 Underpowered exploratory 0.12
epidemiclogical study

0.20 1:1,000 (0.BO Discovery-oriented exploratory 00010
resaarch with massive tasting

0.20 1:1.000 0.20 As in previous exampla, but
with more limited bias (mora
standardized)




A S i h- ll The ASA’s statement on p-values: context, process, and purpose
b

F' i : “ F'm.u:ru i F' ar "w ul:.-'..:n.:..r.r Ronald L. Wasserstein and Nicole A. Lazar

1. P-values can indicate how incompatible the data are with a
specified statistical model.

2. P-values do NOT measure the probability that the studied
hypothesis is true, or the probability that the data were
produced by random chance alone.

THE 3. Scientific conclusions and business or policy decisions should
AMERICAN ) -
STATISTICIAN NOT be based only on whether a p-value passes a specific
—r——— threshold.

4. Proper inference requires full reporting and transparency

5. A p-value, or statistical significance, does NOT measure the
size of an effect or the importance of a result.

6. By itself, a p-value does NOT provide a good measure of
evidence regarding a model or hypothesis.

SOCIETAT CATALANA
Declaracion de la ASA sobre la significacion D’ESTADISTICA

estadistica y los p-valores http://soce.iec.cat/




1. P-values can indicate how
Incompatible the data are with
a specified statistical model

ASA'III

AMERICAN STATETHCAL ASSOCIATION
Pro=wtg Bhe Practics and Proferiaisn of Stapstise
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' 1. P-values can indicate how
.
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1. P-values can Indicate how
iIncompatible the data are with
a specified statistical model
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® | have data, and the

observed X = 1

i) The truth about the
population is g =0

Sample Mean = 1
P-value = 0.0008

=1.265

-0.632 0.000 0.632 1.265
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Prosoting B Practice and Prodeiaion of Statistiee

The ASA’s statement on p-values: context, process, and purpose

Ronald L. Wasserstein and Nicole A. Lazar

2. P-values do NOT measure the probability that
the studied hypothesis is true
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AMERICAN STATIETHCAL ASSOCIATION
Pro—ating e Fractice and Profeiuen of Sttistior I

1. P-values can indicate how incompatible the
data are with a specified statistical model

2. P-values do NOT measure the probability that
the studied hypothesis is true




Confusion Over Measures of Evidence (p’s) Versus Errors (a’s)
in Classical Statistical Testing

Raymond HUBBARD and M. J. BAYARRI

@ 2003 American Statistical Association DOI: 10.11980003130031856

ELSEVIER

The American Statistician, August 2003, Vol. 57, No. 3

Seminars in

HEMATOLOGY

A Dirty Dozen: Twelve P-Value Misconceptions

Steven Goodman

The P value is a measure of statistical evidence that appears in virtually all medical
research papers, Its interpretation is made extraordinarily difficult because it is not part of
any formal system of statistical inference. As a result, the P value's inferential meaning is
widely and often wildly misconstrued, a fact that has been pointed out in innumerable
papers and books appearing since at least the 1940s. This commentary reviews a dozen of
these common misinterpretations and explains why each is wrong. It also reviews the
possibl 1 of these improper understandings or representations of its mean-
ing. Finally, it contrasts the P value with its Bayesian counterpart, the Bayes’ factor, which
has virtually all of the desirable properties of an evidential measure that the P value lacks,
most notably interpretability. The most serious consequence of this array of Pvalue
misconceptions is the false belief that the probability of a conclusion being in error can be
calculated from the data in a single experiment without reference to extemnal evidence or
the plausibility of the underlying mechanism.

Semin Hematol 45:135-140 @ 2008 Elsevier Inc. All rights reserved.

Eur J Epidemiol (2016) 31:337-350
DOI 10.1007/510654-016-0149-3

@ CrossMark

ESSAY

Statistical tests, P values, confidence intervals, and power:
to misinterpretations

Sander Greenland” - Stephen J. Senn” - Kenneth J. Rothman® - John B. Carlin® -

Charles Poole® « Steven N. Goodman® - Douglas G. Altman
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e-Learning and the Science of Instruction:

‘] Ruth C. Clark, Richard E. [Jawea
- | carnine John Wiley & Sons, 19 ‘.@ 28 paginas
i ) & 4+

Science
[nstruction

Standard

Deviation = 10 Standard

2 Resefias
G+ 0

Number of Students

The essential e-learning design manual, updated witl
.\ e-Learning and the Science of Instruction is the ultimate
| e-leamning has grown to account for at least 40% of all trz !
learning effectiveness and efficiency. This guide provides 80 20 100
Mas »

Test Scores

Statistical Significance: Probability Less Than .05

In other words, if}fuu concluded there is a difference in

test performance between the groups, there is less than a 5 percent chance that

you are wrong and more than a 95 percent chance that you are right.
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Why Most Published Research Findings

hAhnr;_?hEﬂi!S € Table 4. PPV of Research Findings for Various Combinations of Power (1 — [3), Ratio

of True to Not-True Relationships (R), and Bias (u)

1-p R u Practical Example [ PPV \

0.80 1:1 0.10 Adequately powered RCT with littfe  0.BS
bias and 1:1 pre-study odds

0.95 21 030 Confirmatory meta-analysis of ggod- 0.85
quality RCTs

0.80 1:3 0.40 Meta-analysis of small inconcu 041
studies

0.20 1:5 0.20 Underpowared, but well—perfmrlued 023
phase I/ll RCT

0.20 1:5 0.80 Underpowered, poorly perfo 0.17
phasa I/ll RCT

0.80 1:10 0.20 Adequately powered exploratory 0.20
epidemiclogical study

0.20 1:10 0.20 Underpowered exploratory 0.12
epidemiclogical study

0.20 1:1,000 (0.BO Discovery-oriented exploratory 00010
resaarch with massive tasting

0.20 1:1.000 0.20 As in previous exampla, but
with more limited bias (mora
standardized)
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1.- Background

Steps within R & D

R&D

Discovery Evaluation Validation

Lwve s Trizh

O3 Chapman & HAVERC Biostatistics Series —
Translational Discovery | Clinical Research & Deveiopment |
Medicine - R - o e
Strategies and E T
Statistical Methods i | e .
— ' | §

Bawy  Translational Medicine  cu.
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Good ideas

Filter capacity to select good ideas




3.- P value

Filter capacity to discard bad ideas
Bad ideas




Evidence

27



Credibilidad de la ciencia

Calculadora Curva de credibilidad Ayuda

Esta aplicacién pretende mostrarle gue la posibilidad de repetir
un resultado depende de:

1. la base cientifica de |a hipotesis (mayor justificacion
previa, mayer credibilidad);

2. |a capacidad del estudio para alcanzar sus cbjetivos segun
su disefio, tamafio y precision (mayor potencia, mayor
credibilidad);

3. el control del riesgo de error por falsas sefiales positivas
{mayor control. mayor credibilidad).

Wd. debe jugar con estos 3 parametros, y el grafico adjunto le
mostrara como cambia el escenario: un efecto real o no,
combinado con resultado del analisis significativo o no. Ademas,
también obtendra la probabilidad de que un resultade
"estadisticamente significative” se repita en el futuro.

Expectativa del efecto

Potencia

m Efecto real, significativo Sin efecto, significativo
7 Efecto real, no significativo Sin efecto, no significativo

7

___ P(Efecto real nSignif.) 0.6
P(Efecto real|Signif.) = p(Signif.) = 06125~ 0.98

£/
B +

28



Credibilidad de la ciencia
Caleculadora Curva de credibilidad Ayuda

m Efecto real, significativo sin efecto, significativo

Esta aplicacion pretende mostrarde que la posibilidad de repetir 7 Efecto real, no signiﬁcativu Sin efecto, no signiﬁcativu
un resultado depende de:

1. la base cientifica de la hipdtesis (mayor justificacion
previa, mayer credibilidad);

2. la capacidad del estudio para alcanzar sus objetivos
segun su disefio, tamafio y precision (mayor potencia,
mayor credibilidad);

3. el control del iesgo de emor por falsas sefiales positivas
(mayor control, mayor credibilidad).

id. debe jugar con estos 3 parametros, y &l gréfico adjunto le
mostrara como cambia el escenarnio: un efecte real o no,
combinado con resultado del analisis significative o no.
Ademas, tambign obtendra la probabilidad de que un
resultado “estadisticamente significativa”™ se repita en el futuro.

Expectafiva del efecto

a m 130
: ( )
P|Efecto real nSignif. 0.02
P(Efect 1|Signif.) = = = 0.333
Potencia (Efecto real|Signit. P(signif.) 0.06
a m 130

— +

Link to applet: http://shiny-eio.upc.edu/bne/efectos2/

=
¢)
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ESTABLISHED 1IN 1NLZ JUNE 23, 2016

VOL 374 WO 3%

Adapted Treatment Guided by Interim PET-CT Scan
in Advanced Hodgkin's Lymphoma

Peter Johnson, M.D., Massima Federico, M.D., Amy Kirkwood, M.5c., Alexander Fossd, M.D.,
Leanne Berkahn, M.D., Angelo Carella, M.D., Francesco d'Amore, M.D., Gunilla Enblad, M.D.,
Antonella Franceschetto, M.D., Michael Fulham, M.D., Stefano Luminari, M.D., Michael O'Doherty, M.D.,
Pip Patrick, Ph.Dr, Thomas Roberts, B 5S¢, Gamal Sidra, M_D_| Lindsey Stevens, Paul Smith, M.5c,
Judith Trotman, M.D, Zaid Viney, M.D., John Radford, b D, and Salky E‘-ar'mg_ton, M.D.

ABETRACT

BACKEROUND
‘W tested interiny posimon-emission tomography—computed tomography (PET-CT) as a mea-
sure of early msponse to chemotherapy in order to guide mearment for patients with advanosd
Hodglan's ymphama.

METHODS

Patienis with newly diagnosed advanced chssic Hodgkin's lymnphoma underwent 2 baseline FET-
chemotherapy, and then underveent an interim PET-CT scan . Invges were centmally reviewed with
the use of a S-point scale for FET findings. Patients with negarive PET findings after o cycles
weere randomiy assigmed o continuge AEVD (AEVD group) or omit bleomyein (46D geoup) in cycles
3 through 6. Those with positive PET findings after owo cpcdes recefved BEACOPE (Bleomyrin,
therapy was not recommended for patients with negarive findings on interim scans. The primary

Fram the Cancer Research UE Cesiire.
University af Seuthamgion, Seuthamplon
{P)), Cancer Reseanch LK s Uivessity
Landan Cances Triak Centre [AK,
PR, TH., L.5., F:5) and the PET lmaging
Centre, Eings Calkge Londos, King's
Health Partners, St. Thomas' Hospital
(MO., ZN., 58). Londen, the Depart-
mend of Haematebagy, Lincaln Cousty
Haospital, Lincaln [G.5.), and the Depart-
et of Medical Oneolagy, Christie Hos-
pital, Manchester (LR) — all in the U nated
Kangebes; the D of Diagnasti
Crical, and Public Health Medicing, Uni-
versity of Modena and Reggeo Emilia,
Maodena [M. Federica, A Frimeeschetta,

ouoome was the difference in the 3year progressionfree survwal exe berween randomized
@roups, 3 noninferorty comparison to exchide a difference of 5 or moe perceniage points.
RESLLTS

A toeal of 1214 patients were regisered; 937 of the 1119 patients (#3.7%) who underwent an
imtesim PET-CT scan sccording to protocol had negative findings. With a median follow-up of
41 months, the 3-+ear progresgionfiee survival mre and owemll survival rate in the ABVD
group were 85, 7% (95% confidence inverval [CI), 82.1 wo 88.6) and 97 2% (95% CI, 95.1 t 98.4),
respectively; the cormesponding rates in the AVD groap were 84.4% (95% CL 807 w &75) and
Ui (95% C1, 95.6 to 98.7) The absolute difference in the 3-pear progression-free survival
e (ABYD minns ANT) was 16 percentage poings {95% CLL —3.2 o 5.3 Respiratory adverse
events were mote severe in the ABVD group than in the AVD groop. BEACOPP was given o
the 172 patients with positive findings on the interim scam, and 74.4% had negaive findings
on a thisd PET-CT scan; the 3-pear progression-free survival race was 67.5% and the overall
survival rare §78% A toral of 62 patients died during the trial (4 from Hodgkin's lymphoma),
for a 3-year progression-free survival rate of 82 6% and an overall survival rate of 95.8%
CONCLUSIING

Alhough the results &l jost short of the sperified noninferiorty margin, the omission of bleo-
mayein from the ABVDY regimen after negative findings on interim PET resulted in a Jower inci-
dence of pulmonasy toodc effects than with cominoed AEVD bur not sigmificandy lower effi-
cacy. (Funded by Cancer Research UK and Others; ClinkcalTrials gov mumber, NCTO0G78327)

WOEMCL] MED 74035 MEJRLORGC  JUNE 33, BOLE

The New England Joumal of Medicine

5.L}. the D af F Y.
San Masting Uakersity Hegpital, Genaa
), e Arezsedlale Santa Masia Nugvi—
Estituti di Ricovers ¢ Cusa a Carattens Soi-
entifics, Reggio Emilia (5.L.] — allin laly:
the Degartment of Medical Dncslogy,
Dsla University Hosgital, Dslo A, Fossl);
the Department of Hasratalogy, Auck-
lamd City Hespital, Auckland, Mew Zea-
lamd (L.B.); the Depanment of Hemaiel-
ogy, Asrhus University Heopital, Aarhus,
Deenmark (F.A); b Departrsent af lnmis.
rolegy, Cessties, and Pathelegy, Uppsala
Wsseergaty, Uppsala, Sweden [GUE.); and
the Deparmment of Molecular Inaging,
Rooyal Prinee Alfred Hospital (M. Fulham],
and Concord Resatsiation General Haos-
pital, University of Spdney (J.T), Sydney.
Address repring reguests to Dy, fobmson
at the Cancer Research UK Centre, Uni-
versity of Sauthumptas, Samers Canger
Research Bldg., Seuthampten Gessral
Hapital, Seuthamplan SO1E EYD, United
Kingdam, or at joh 3 i ik

H Engl | Med 20LEIT4-2413-25.

DCi: 10 1056 NE]Moal 510053

Capight £ 201G Menschawr Medical Socity.

2419

Downloaded from nejm.org an July 27, 2006, For persanal wse only. No other uses vathout pemsission.

Copyright © 3016 Massachusetts Medical Society. All nghis reserved.
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Believe it or not, | was going
to Asia and | found America

That’s a nice Hypothesis.
Let’s see if you replicate it.
Please, come back
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“In god we ftrust,
all others must
bring data”

- W. Edwards Deming

|
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October, the 20 of 2016
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