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The challenge for all of us
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Why Most Published Research Findings
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“Fifty-theee popers were
deemed landmark’
studies. ... Nevertheless,
scientific findings were
ccn,'r/mcd inonly 6 (11%)

. . cases.”
Raise standards for
linical cancer research
precliniculcancer 1esearth | | Noture 483, 531-533 2012
doi:10.1038/483531a
natureresearch



Only 36%
RESEARCH ARTICLE Of StUdies

PSYCHOLOGY

Estimating the reproducibility of re p I i c atEd ! !

psychological science

Open Schenee Callalration”,

Reproduabiily is a defining feature of scence, dut the extent 1o which A charactenzes
cument msearth 5 usinawn. We conducted mplcations of 200 exporwental and comeist oml
S1U0 8 DUDIShed N Thied SEychology UMl Using NEYCoWensd tesgns Md g
Aulerials whans sadabie. Replcabion eflects wam RaT D mugnfode of orgiaal effects,
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sgnicant seusts Thety sx porcadt of raplicat ans had stab st cally sgnificast masty 479
Of Orgnal eMect S0t were 0 the 05% contdence Intenvd of the replcation eflect sae 39% of
efects wore subjectvedy rated fo heve replcaled the org e resut: asd if no bas n ogina
resadls s assumed, combning orginal and regtcalion resulls [ofl 68% weih stalisicaly
sgvicon effects. Comelational tests suggest that repication success wis better predicted by
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What's Wrong with Science? 5 May 2017

Science has changed the world - |t helps us ive longer and more Avallable now
productive ives, It helps us communicate, axplione The uiverse, O 50 minutes
understand our planet and cure our llinesses. It's 5o powaerfiul @ force that
it has undermined confidence in religion and challenged humans o
rothink their purpose,. Yol some of sceonce's keones! advocatos foar that ~ ¢ .
thare Is & problom with sclence, that there is somathl WroN ﬂ QJI

i is currently practiced and this at a time when ocngm NNAUTSLATUTRULTU
atack ol jJus! from oM Tashioned creationists bt pOopie opposod o R .
O vacoination, climale chan(_)o doniors an who are suspicious It nuugﬂwﬂnﬂt’lwm
sarves the inmeres! of bo-g CONPOrations. , are there fundamental o
problams with the way sCanoe s done loday™? Join Owean Bennot! Jonos

with his guesis this wook discussing how sclonce can live up to is
pPromise




Donald Trump:
Vaccines May Cause Autism

|

| "M NOT A BIG BELIEVER IN GLOBAL WARMING™ | S5t

ﬁ Donald J. Trump © L+ Folow
Donald J. Trump & Gv <A Follow

The concept of global warming was created
Healthy young child 00es to doctor. QEXS by and for the Chinese in order to make U.S.

_ . | manufacturing non-competitive,
pumped with massive shot of many vaccines,

& Fagly T3 Revweet R Favorte
doesn't feel good and changes - AUTISM e e ‘
Many such cases! N-ENEN0RT
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EBritish Joourmmal
Retracts Paper

Limikimg Autismrm amnmnd
Wacciness — 1T ne New
Work Times

Retraction Watch [ irachin reviactiom o |

Study linking vaccines to autism pulled following heavy criticism
w23 comments. 21 NOV 2016

i 15udy Brking vaocines ba autlvm and otker newrddogical
picbhEma Bl Bbien reedoeed by 4 Frontiecs pasnal afer

receining heavy criticism since it was accephed Last weeh ,frmm

Ao b acepeed Wovenbes 21 — repeetd s from in Public Health |

andgryimaul ealing quesheemaings comphited By 315 mathid o horme =g Baobed chldnen 6=17 years ald,
Mearly 0 percesi of children had not besn vaccinaied, and ihose thas had were iheee times more el Do be
diagnided with newcievelopmantal disceders such a4 satism. the shady foand.
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1. o215 e Research Misconduct (RM)
& Publication (Mal) Practice (PmP)
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3. Plagiarism (C&P)
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Questionable Research Practices

* Conflctofnterest 1a1fj1immn Research Protocol

*Inappropriate author contribution - Protocol Violation 51auss
v Inappropriate and misleading affiliation (VNEHATBNIARANAN LUN1528)

+ Avoiding IRB / Ethical approvals - Protocol Deviation (i

v Lack of prerequisites to perform research. ~antiae Linsznudadmuaudn)

+ Unable to implement Biosafety and lab safety
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v Data Safety and Monitoring Board seeiz 3 aragnaniannanisiag luauisa

ililanansinsearluuny FDA 1a

v Compliance



To maximize To Minimize

benefits of research Damages of Scandal
* Produce best quality e Cost to research
data. institutions.
* Serve long term « Damage to researchers.

interest of donors. * Costs to public policy

* Preserve reputation of and clinical, social and
the institution. agricultural sciences.




Health & Human Servh p'_}‘...,.m..; v

RESEARCH i r
INTEGRITY

Assurarvia Prog am

] Adias Ok Mews B Feanta Hessari? Vet ondent R Keainsioe Programa Fodniiea & Reguatane

Quest for Research , Tas Misconduct Case
Excellence , Summasies
Conference

Newslellor

» Sporacred by OR) :.-t"-lr
Follow Us on Twitter

PR on Uveverslty and
R VTR |

Read More..

PHS Administrative Actbon
BullstinBoard B

Annual Repoet System

ORI Updates W%

Soclal Media S

(YN Four ORI Grant Awardees 10 Present at intermationat Conference Toites
08  Four ssandess bom ORMYs FY2016 Research on Reasarch ntegrty Program el te

prenecting of e 5 Workd Corference on Research degity. ORI congrstletes Dese

Bewrdves Vo Pev LrQey} oLComidalrents Tweels o

Call tor Papers 1or the Quest for Research Excellence Conference -

z’ OR) % accepting abetracts for e 2017 Quest for Reseanch Escelence Confersnce woR 2217

Deadirs b Juw 9 2007 @

m ORI Aroounces 2017 Quest Tor Research Exceliencs Conference Baas ) :, i Aencbamtans (A" 4



Office of Research Integrity (ORI)

http://ori.dhhs.gov (5341 1992)

Oversees PHS research integrity activities on
behalf of Secretary for HHS

1 exception — FDA oversees their own
regulatory research activities

2000 — PHS initiated requirement that all
PHS-funded research staff undergo
Responsible Conduct of Research (RCR)
education
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Research Misconduct Final Rule




US Department of Health and Human Services -
Office of Research Integrity (ORl)

Sec. 93.103 Research misconduct.

Research misconduct means fabrication, falsification, or plagiarism in

proposing, performing, or reviewing research, or in reporting research

results.

A. Fabrication is making up data or results and recording or
reporting them.

B. Falsification is manipulating research materials,
equipment, or processes, or changing or omitting data or
results such that the research is not accurately
represented in the research record.

C. Plagiarism is the appropriation of another person's
ideas, processes, results, or words without giving
appropriate credit.

- D.Research misconduct does not include
honest error or differences of opinion.




US Department of Health and Human Services -
Office of Research Integrity (ORI) (Continue)

Sec. 93.104 Requirements for findings of research
misconduct.

A finding of research misconduct made under this
part requires that —

A. There be a significant departure from accepted
practices of the relevant research community;
and

B. The misconduct be committed intentionally,
knowingly, or recklessly; and

C. The allegation be proven by a preponderance
of the evidence.

["luau%’gmu‘%m RM fadniangusigaigyn dnaagsnanta ? J




Self reported behaviors
by mid career researchers

20.6% Changing design under

,  NAFIETR %) s
pressure from funder Farios SnaioNP TRl ool &
14.6% Using inadequate or vwm « CONFESSIONS £ =i
i OF A SC’EN"ST i

improper research design.

14.3% Dropping data on a gut
feeling it is wrong.

6.5% Not presenting data
contradicting own findings.

1.7% taking another’s ideas

1.3% questionable
relationships with students,
clients, subjects

Nature;2005:435:737
3400 mail out, 43% return



Nature 453, 980-982 (19 June 2008)

e SURVEY of 2,212 Researchers
— Observed 201 (9%) instances of misconduct
— E.G.

* "A post doc changed the numbers in assays in order to
'improve’ the data."

* "A colleague duplicated results between three different
papers but differently labeled data in each paper.”

» "A colleague used Photoshop to eliminate background
bands on a western blot to make the data look more
specific than they were."




Nature 453, 980-982 (19 June 2008)

e SURVEY of 2,212 Researchers
— Observed 201 (9%) instances of misconduct
— E.G.

* "A post doc changed the numbers in assays in order to
'improve’ the data."

* "A colleague duplicated results between three different
papers but differently labeled data in each paper.”

» "A colleague used Photoshop to eliminate background
bands on a western blot to make the data look more
specific than they were."
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Types of Misconduct Reported to a Dispute
Resolution Committee (Sweden)

O Disputed authorship

O Unwarranted use of data
B Theft of Data

B Plagiarism

O Ghost authors

B Suppressed Data

Data
Manipulation

M False methodology
@ Fabrication
B Twisted stats

Authorship Mani

~— Acta Onco 1999;38:89-92
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Retractions on the Rise

Pubdicationn and retractions by yeer 1977: QA
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http://pmretract.heroku.com/byyear




Cross-Border Misconduct: Hotspots?

0.018
0.016
0.014
0.012
0.010
0.008
0.006
0.004
0.002
0.000

% Retractions
PubMed 2000 - 2009

Data taken from RG Steen,

J Med Ethics 2011;37:113-117

Retractions in the scientific literature: do
authors deliberately commit research fraud?
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The challenge for journals
Corrections are on the rise, too

Corrections & retractions in Nature journals

10

1%

=+Corrigendum |
===Retraction

A T — g ——
AT A A A A A A AT

Aian 3 Pacific B Ressarch btwgr y JAPRI] Metwers Mseting | Mong Long | 207 February 2017 natureresearch



Common Reasons for Retractions

* Duplication (“self-plagiarism”)
* Publisher Error

* Authorship Issues

* Legal Reasons

* Not Reproducible



15 THERE A

REPRODUCIBILITY
CRISIS?

A Nuotuze survey lfts the lid on
how researchers view the ‘crisis’

rocking science and what they
think will help.
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IS THERE A REPRODUCIBILITY CRISIS?

3% 52%
Don't know Yes, a significant crisis

|

7%
No, there is no
crisis 4

1,976

researchers
surveyed

38%

Yes, a slight
crisis
gnanre



HOW MUCH PUBLISHED WORK IN YOUR
FIELD IS REPRODUCIBLE?

Physicists and chemists were most confident in the iterature.

PHYSICS AND EARTH AND
CHEMISTRY ENGINEERING ENVIRONMENT
| [a] | 100%,
rE——m— Om—T—— [ 3
e [ m— | ———— ]
[S—— | —" e ——|
e pp— | f— 11
a— _— B 50% D
| S e | ot §
= =N == 2
[aest] =z em -
n = — w2
. | o
259, of respondents l
OTHER
| 100%
= K
o=}
fe—— |
B 50%
|e==""] g
S5
= =
m we
3] 0%

Number of respondents from each discipline:
Bioclogy 703, Chemistry 106, Earth and environmental 96,
Medicine 203, Physics and engineering 236, Other 233 onature



WHAT FACTORS CONTRIBUTE TO
IRREPRODUCIBLE RESEARCH?

Many top-rated factors relate to intense competition
and time pressure.

® Always/often contribute = Sometimes contribute

Selective reporung

Fressure to publish
Low statistical power
Or poor analyses

Not replicated enough
in ornginal lab

Insufficient
oversightYmentoring

Methodds, codde unavallable

Poor experimental design

Raw data not avallable
from orniginal lab

Fraud

Insutficient peer review i
Problems with
reproduction eMorts

Technical expertise required
for reproduction

Varability of
standard reagents

Bad luck

nane

1009%
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Responsible Conduct of Research

* The Office of Research Integrity (ORI)
defines research integrity as
“adherence to rules,
regulations, guidelines, and
commonly accepted
professional codes or norms.’

4

e Research integrity is essential
to ensure the reliability of
research results and to
preserve public support for
research.




ORI Emphasis on Responsible
Conduct of Research (RCR)

Data Acquisition, Management, Sharing and
Ownership

Conflict of Interest and Commitment

Human Subjects

Animal Welfare

Research Misconduct

Publication Practices and Responsible Authorship
Mentor / Trainee Responsibilities

Peer Review

Collaborative Science




ORI Recommendations

* Adopt zero tolerance
* Protect whistleblowers
* Clarify how to report RM

* Train the mentors on Responsible
conduct of Research (RCR)

e Model ethical behavior



Mentor Responsibilities

= Mentors have the responsibility to ensure that
all trainees (post-docs, grad students,
undergrads) are aware of the responsible
conduct of research
— Define the Relationship

= Role of Trainee

= Publication/Authorship

= Serving as Pl or Co-PI

= Obligation to report
— Good faith report
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Office of Research Integrity and Compliance (ORIC)

Vision

Policy

Mission
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