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Science has an incentive problem

see Nosek, Spies & Motyl (201Rgrspectives on Psychological Science, 6165631
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Reproducibility and
reliability of biomedical
research: improving
research practice

Symposium report, October 2015
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https://acmedsci.ac.uk/policy/policprojects/reproducibilityand-reliability-of-biomedicalresearch
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Same problems affect clinical trials

& COMPARE METHODS = RESULTS | TEAM  FAQ  BLOG

TRACKING SWITCHED OUTCOMES IN CLINICAL TRIALS

Here’s what we found.

67 9 354 357

TRIALS CHECKED TRIALS WERE PERFECT OUTCOMES NOT NEW OUTCOMES
REPORTED SILENTLY ADDED

On average, each trial reported just 58.2% of its specified outcomes. And on average, each trial

silently added 5.3 new outcomes.

Hidden outcome switching common in clinical trials, despite trial registration

RESEARCH NOTE

Funding source and primary outcome changes in
clinical trials registered on ClinicalTrials.gov are
associated with the reporting of a statistically significant
primary outcome: a cross-sectional study [version 2;
referees: 2 approved]

1, Andrew P. Skingsley?, Lahiru Handunnetthi®, Daniel Magnus?,
Michelle Klingel®, Julia Pakpoor?, 5

Hidden outcome switching associated with positive resultbgpking)



Why Is this happening?

Because we place too much importance on tesultsof research
and not enough on therocesseghat produce them

Results make science exciting but judging the quality of science
(and scientists) according to the resultgssfte science




Fixing this requires a change in mindset

Philosophy:

What gives hypothesitesting its scientific value Is
A the QUESTION it asks

A the QUALITY of the method it uses

A never the RESULT it produces

If we accept this philosophy then editorial decisions at
journals should bélindto results

The first principle is that
you must not fool
yourself — and you are
the easiest person to
fool.

‘ - Richard Feynman




Registered Reports

CORTEIX 49 (2013) 6og—610

Available online at www.sciencedirect.com
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Editorial
Registered Reports: A new publishing initiative
at Cortex

Christopher D. Chambers

Cardiff University Brain Research Imaging Centre (CUBRIC), School of Psychology, Cardiff University, United Kingdom

Four central aspects of the Registered Repartedel:
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Researchers decide hypotheses, experimental procedures, and main
analysedeforedata collection

Part of the peer review process takes place before experiments are
conducted

Passing this stage of review virtually guarantees publication
Original studies and higvalue replications are welcome



How It works

Authors submitlSTAGE tnanuscript with
Introduction, Proposed Methods &
Analyses, and Pilot Data (if applicable

N

Are the hypotheses well founded?

Are the methods and proposed
analyses feasible and sufficiently
detailed?

Stage 1 peer review

~

LA 0KS aiddzRé ¢St

Have the authors included sufficien
positive controls to confirm that the
study will provide a fair test?

If reviews are positive then journal
offersin-principle acceptance (IPA)
regardless of study outcome
(protocol not published yt




How It works

Authors do the research

Authors resubmit complete& TAGE fhanuscript:
A Introduction and Methods (virtually unchanged)
A Results (new)Registered confirmatory analysels

+ unregistered exploratory analyses
A Discussion (new)
A Data deposited in a public archive

4

Stage 2 peer review

Manuscript published!

Did the authors follow the
approved protocol?

Did positive controls succeed?

Are the conclusions justified by
the data?



None of these things matter




Published examples afortex

Registered report

The effects of AMPA blockade on the spectral
profile of human early visual cortex recordings
studied with non-invasive MEG

Suresh D. Muthukumaraswamy “”’, Bethany Routley ©, Wouter Droog ,
Krish D. Singh © and Khalid Hamandi “°

Registered report

The functional subdivision of the visual brain: Is
there a real illusion effect on action? A multi-lab
replication study

Karl K. Kopiske “", Nicola Bruno °, Constanze Hesse ©,
Thomas Schenk ¢ and Volker H. Franz ¢

Registered report

Mu suppression — A good measure of the human
mirror neuron system?

Hannah M. Hobson™ and Dorothy V.M. Bishop

¢ Reproducibleg
Aletailed, repeatable methods
Aigh statistical power x above normal)

¢ Transparentg

Aaccompanied by open data & materials
Foutcomes of confirmatory and exploratory
analyses distinguished

¢ Crediblec

Ao publication bias
Ao hindsight bias

Ao selective reporting

http://www.journals.elsevier.com/cortex/virtuakpecialissues/virtualspecialissuereqgisteredreports

See also:

Social Psychology special isst@econtent.hogrefe.com/toc/zsp/45/3
Perspectives on Psychological ScieRgiwww.psychologicalscience.org/index.php/replication/ongoipgojects
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m Peer review and scientific publishing

Trust in science would be improved by
study pre-registration

Open letter: We must encourage scientific journals to accept
studies before the results are in

Chris Chambers, Marcus Munafo and more than 80 signatories
theguardian.com, Wednesday 5 June 2013 12.45 BST

&] Jump to comments (43)

The quest: a better understanding of nature. Photograph: Sebastian Kaulitzki/Alamy

In an ideal world, scientific discoveries would be independent of what
scientists wanted to discover. A good researcher would begin with an
idea, devise a method to test the idea, run the study as planned, and then
decide based on the evidence whether the idea had been supported.
Following this approach would lead us step-by-step toward a better
understanding of nature.

Unfortunately, the life sciences are becoming increasingly estranged from
this way of thinking. Early in their training, students learn that the quest for
truth needs to be balanced against the more immediate pressure to

Permanent adopters

Special issues

For full list sednttps://cos.io/rr/
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