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Reproducibility is under threat

ROYAL SOCIETY .
OPEN SCIENCE The natural selection
of bad science

yalsocietypublishing.org

IS THERE A REPRODUCIBILITY CRISIS?

Failure to Replicate: A Big Nail in the Paul E. Smaldino’ and Richard McElreath?
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1,576

researchers
surveyed
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i The Devil Is in the Details: Incomplete Reporting in
Preclinical Animal Research CH ENCE
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@ Es to walk in wildly different ways.
COMPUTER SCIENCE
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nature replication attempts, many had their papers accepted.
® Published @ Failed to publish ol
- 0 WRGNG Artificial intelligence faces
. - - reproduction D .
I . reproducibility crisis

Challenges inirreproducible

research A Unpublished code and sensitivity to training conditions
Unsuccessful ~laime v

reproduction make many claims hard to verify
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Number of 1ts from each discipl

Biology 703, Chemistry 106, Earth and environmental 95,
Medicine 203, Physics and engineering 236, Other 233

Power failure: why small sample
size undermines the reliability of
foiﬁg thé Flaws .in Animal Research neu rOSCie nce

Why Most Published Research Findings
Are False

Deha P A aenata

Katherine S. Button'?, John P. A. loannidis®, Claire Mokrysz', Brian A. Nosek®,

Ireproducible biology research costs put at $28

b""on pef year B Many preclinical studies c?rrled out in vivo are poorly designed and generate Jonathan Flints, Emma S. J. Robinson® and Marcus R. Munafo'
irreproducible data, but efforts to address the problem are on the rise,

Study cost of flawed research in the United States.
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Many potential solutions

Registered reports

Statistical methods L

Data sharing policies

Documentation tools  Preprints < Pre-registration

Mentorship _ - Reporting guidelines

Trainin o
Quality checks g Sharing infrastructure

Controlling bias  Open peer review
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@ ﬂl‘aking an integrated A
approach to understanding,
35 Members 15 Partners 9 Countries investigating and guiding

strategies to address
irreproducibility.
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What is a
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1. Systematic search 2. Automated deduplication 3. Machine-assisted citation

Regularly updated using Duplicate records are removed. screening
database APIs to identify new Studies are screened for
literature. relevance using a machine-

learning algorithm trained on
the inclusion criteria.

Bidirectional flow of data
between tools and the
central data storage

Central Data Store:
Data are stored securely ina SQL
database and backed up regularly.

¥

5. Output in interactive app
Data are freely shared via
an interactive R Shiny app.

SOLE

4. Automated data annotation
PICO data (e.g. species,
intervention, outcome, RoB
reporting) are annotated in
included studies using text
mining approaches.
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Systematic online living evidence summaries:
emerging tools to accelerate evidence synthesis

Kaitlyn Hair', @ Emma Wilson', Charis Wong?*, Anthony Tsang®, ¢ Malcolm Macleod' and
Alexandra Bannach-Brown®

1(Centre for Clinical Brain Sciences, The University of Edinburgh, Edinburgh, U.K.; 2Anne Rowling Regenerative Neurology Clinic, University of Edinburgh, Edinburgh, U.K.; *Euan
Macdonald Centre for Mator Neuron Disease Research, University of Edinburgh, Edinburgh, U.K.; *King's Technology Evaluation Centre, King's College London, U.K.; SCharité
Universitaetsmedizin Berlin, Berlin Institute of Health — QUEST Center, Berlin, Germany

Correspondence: Alexandra Bannach-Brown (alexandra.bannach-brown@charite.de)

Systematic reviews and meta-analysis are the cornerstones of evidence-based deci-
sion making and priority setting. However, traditional systematic reviews are time and
labour intensive, limiting their feasibility to comprehensively evaluate the latest evidence
in research-intensive areas. Recent developments in automation, machine learning and
systematic review technologies have enabled efficiency gains. Building upon these ad-
vances, we developed Systematic Online Living Evidence Summaries (SOLES) to acceler-
ate evidence synthesis. In this approach, we integrate automated processes to continuously
gather, synthesise and summarise all existing evidence from a research domain, and report
the resulting current curated content as interrogatable databases via interactive web ap-
plications. SOLES can benefit various stakeholders by (i) providing a systematic overview
of current evidence to identify knowledge gaps, (i) providing an accelerated starting point
for a more detailed systematic review, and (iii) facilitating collaboration and coordination in
evidence synthesis.
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What evidence do we want to curate?

All primary research which:

evaluates the
effectiveness of an
intervention

suggests evidence-
based interventions

evaluates modifiers
of an intervention
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What characteristics are we collecting?

Evidence Type E Research Stage affected

yP AO—' & al

e

Intervention Evaluated S Method of delivery
O
Intervention Provider g O Outcomes 4 ®
b
. o . | a>
Target Population Equity, diversity, and inclusion =T

Location

)
&

Cost/ benefit analysis

Discipline

Reproducibility terminology
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(Web of Science (n = 8,260) \ ~
Medline (n = 37,123) Duplicates removed A D
PsychINFO (n =9,918) (n=54,871) . Slrls

EMBASE (n = 34,924)
Scopus (n =27,393)
QERIC (n=6,197) j
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Screening decisions from
ongoing scoping review

c
©)
=
@©
©)
:..E
o
c
)
)

Collaboration

5000 articles screened
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68,944 articles

Screening

20,684 included articles
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Progress

ODDPub (Riedel et al, 2020)

OpenAlex

Annotation of 45
included articles

Code sharing
Data sharing

},
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OA status

Institution
Discipline

\Funder

itation count

>

4

IRISE

S

improving
Reproducibility

SciencE

10 articles for prompt engineering

[ 35 “test” articles ]

OpenAl GPT prompt
development and

k refinement /
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Pilot OpenAl GPT40 validation on n=35 articles
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Web application

iRISE-SOLES {IRISE

) Homepage

. Advanced search
& Data Collection

2
et Conduct a search for relevant articles ®

B Transparency Metrics

2% Evidence Map

[ outcome Overview z

E3 o
Q& Location
_ I Search database I Reset search query )

Selected studies in database >

ﬁ Funder

(v)(L)
Show| 10 v | entries Search:

year author title

Leighton,

2024 Belinda Exploring the lived experience of resilient aging from a biopsychosocial perspective: an interpretive phenomenological study.
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Web application

iRISE-SOLES {IRISE

A Homepage

€ Data Collection
Use the map below to visualise evidence on interventions to improve different types of reproducibility and related outcomes. Click a bubble to see all of the relevant evidence in the table below.

? Methodology
Select one or more reproducibility measures Select a subgroup Filter subgroup options
¢ Transparency Metrics
Code / analysis availability and re-use, Data availability and n ~ Discipline hd Biomedical and health sciences, Social sciences -
a QOutcome Overview @ EBiomedical and health sciences
- Trial registration S = Social sciences
i Funder
e Location Reporting guidelines, checklists, or standards ] .
Q iRISE Database Quality checks / feedback 0 o
1 About
Protocol registration o o
2 Pre-registration L] .
C
0]
g
£ other . .
Materials sharing policy/guideline . .
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Web application

iRISE-SOLES {IRISE

A Homepage

& Data Collection

? Methodology +

& Transparency Metrics
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Nonprofit 608090‘., . OOAQ:Sg oR o 6 %o
Other £ : ~ 9. Singap

~ 0 Leaflet | Tiles © Esri — Source: Esri, DeLorme, NAVTEQ, USGS, Intermap, iPC, NRCAN, Esri Japan, METI, Esri China (Hong Kong), Esri (Thailand), TomTom, 2012
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Next steps

* Automate searches

*Increase sample of annotated articles

* Further improvements to Al

* Community engagement

e Systematic reviews of specific interventions



Thank you for listening! 1 RISE
N/

Thanks to our funders:
N Funded by
N the European Union

Project funded by

U K Re sea rch Schweizerische Eidgenossensc haft Federal Department of Economic Affairs,
Confédération suisse Education and Researc h EAER
P Confederazione Svizzera State Secretariat for Education,
an d I n n ovatl o n Confederaziun svizra Research and Innovation SERI
eration

Special thanks to:
P . —
* Prof. Emily Sena
E 3 £ ',

* Dr Sarah McCann

e Sean Smith

* Dr Kim Wever
 Daria Gramenitskaya
 Dr Carlijn Hooijmans
* Prof. Ana Marusic

* DoraPejdo

* Drlvan Buljan

e Sarah Wendt

* Dr Torsten Rackoll
 Dr Stephanie Zellers

Contact:


mailto:Kaitlyn.Hair@ed.ac.uk

	Slide 1: iRISE-SOLES
	Slide 2: Reproducibility is under threat
	Slide 3: Many potential solutions
	Slide 4: iRISE: improving Reproducibility In SciencE
	Slide 5: What is a SOLES?
	Slide 6: What evidence do we want to curate?
	Slide 7: What characteristics are we collecting?
	Slide 8: Progress
	Slide 9: Progress
	Slide 10: Pilot OpenAI GPT40 validation on n=35 articles 
	Slide 11: Web application
	Slide 12: Web application
	Slide 13: Web application
	Slide 14: Next steps
	Slide 15

