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PRIVAT: a tool for facilitating 
peer review of in vitro studies



About me
• Researcher and consultant based at Lancaster 

University in the UK

• Research Fellow, Evidence-based Toxicology 
Collaboration at Johns Hopkins Bloomberg School of 
Public Health

• Editor-in-Chief, Evidence-Based Toxicology ; formerly 
Systematic Reviews Editor, Environment International

• Research into systematic review and evidence 
mapping methods, improving publishing standards 
for human environmental health research
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Bringing together the international toxicology community to 
facilitate the integration of scientific evidence into regulatory, 

environmental and public health decision-making

EBTC is governed by a Board of Trustees and advised by a Scientific Advisory Council,
with representatives from government, academia, industry and NGOs



Pillars of EBTC
An international, member-driven collaboration for improving how 
we create, use, and publish evidence in toxicology

Improving access to 
research

Raising research 
standards

Making sense of 
evidence

Advocating 
evidence-based 
decision-making

FAIR data, Open 
Science, automated SR

Better evidence, less 
wasted research

Systematic reviews, 
evidence maps

Integrating evidence 
into policy-making



Today’s presentation
• Improving the comprehensiveness and transparency of peer review

• PRIVAT goals, development methodology, and progress 
• Systematic review of in vitro reporting checklists and appraisal tools

• Delphi process to finalise criteria and tool questions

• Prototypes for tool design development

• Next steps

• Lessons learned and general recommendations for study appraisal



Marketing
• Trying to get you excited as we finalise the manuscripts

• Subscribe to EBTC Newsletter for an announcement of 
publication / follow me on Twitter @paul_msg

• Join EBTC if you want to be directly involved in more of 
this sort of thing in future

https://bit.ly/joinEBTC 

👍👍

https://bit.ly/joinEBTC


Improving the comprehensiveness 
and transparency of peer review



Peer review
• Unreliable mechanism for quality control in publishing: 

lots of studies get through peer review with important 
limitations present

• A matter of chance if reviewers cover everything
• Reviewers will remember to check different things

• Have different competencies in what they will attend to

• Different assumptions about what is important

• Not transparent how comprehensive reviews are 

• As an editor, hard to know what has been covered and 
what has been missed. (Area not mentioned because 
good, or because missed?)

R1 R2 R3



Checklists should help
• Checklists help reviewers cover everything 

(reminder of all things; explicit guidance on 
what is important) and show editor what has 
not been covered (stats again?)

• But peer review also a creative process: each 
paper different, issues raised different, so no 
obvious box-checking approach

• So, identify what is important for reviewers of 
in vitro studies to check, and create a tool to 
help them do this consistently and 
comprehensively, in a way that allows flexibility R1 R2 R3



Objective
Create a tool that helps peer-
reviewers provide comprehensive 
comments on in vitro 
manuscripts, that helps an editor 
make a well-informed decision 
about accepting the study



PRIVAT structure
A. 6 domains

B. 27 questions

C. Prompt for amount of revision required to address any issues

D. Free text to explain judgement, make suggestions

Feels like a lot, but in practice is fine!







Study quality theme 
for assessment



Questions within the 
domain. Answer each one



Options for seriousness 
of issues identified



Explain judgements and 
what authors can do to 
address them



Study quality theme 
for assessment Questions within the 

domain. Answer each one

Options for seriousness 
of issues identified

Explain judgements and 
what authors can do to 
address them



PRIVAT domains

Objectives and 
knowledge goals
• Hypotheses
• Rationale
• Exploratory

Experimental set-up
• Suitability
• Applicability

Power and replicates
• Experimental units
• Sufficient power
• Sufficient replicates

Safeguards against 
systematic error (bias)
• Authentication
• Measurement
• Baseline characteristics
• Blinding
• Complete data

Generation and 
reporting of results
• Protocol adherence
• Data normalisation, cleansing
• Statistical methods
• Selectivity
• Raw data and code

Interpretation of results
• Limitations
• Over/understatement
• Contextualisation

Other issues relevant to 
publication
• Declaration of interests
• Summary sections
• Reproducibility
• Ethical clearance



IV CAT development 
methodology



Avoid common trap
• ICEMAN developers found 29 tools for assessing effect modifiers

• None had done all of
• Systematic survey of prior methods guidance
• Formal development by expert panel
• Extensive pretesting
• Manageably small number of key items
• Overall rating reflecting a continuum
• Fillable forms to facilitate use

• We also did not want to create just yet another tool!
https://pubmed.ncbi.nlm.nih.gov/32778601/

https://pubmed.ncbi.nlm.nih.gov/32778601/


Four steps
1. Systematic review of in vitro appraisal tools

2. 2-stage Delphi process to determine evaluation criteria

3. 1-stage prototype testing round

4. Workshop to determine the format of the tool



Systematic review of in vitro tools
• 67 tools

• 998 total criteria after 
splitting compound 
questions

• 676 unique criteria

• 63 assessment categories
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Delphi process
• Created straw man tool

• Two rounds of Delphi 
(discovery, elimination, 
refinement)

• 15 panellists, selected 
for diversity, unknown 
to investigators



Prototypes and workshop
• Compared two prototypes 

designed in response to 
Delphi

• Participants tested 
prototypes on published in 
vitro studies



Reviewed manuscripts
• 2 published papers provided for participants to evaluate

• One paper consistently rejected by participants

• Most reviewers recommended major revisions to both papers

• Need larger test sample, but seems use of the tool would make 
a difference to peer review and editor decisions if used
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Usability (A)

0 5 10 15

The tool is intuitive to use

The tool is well structured

The tool is an appropriate length

The tool took an appropriate amount of time to complete

The revision recommendation options are appropriate

Agree strongly Agree somewhat Neither agree or disagree Disagree somewhat Disagree strongly



Improve your peer review? (A)

00 2 9 4

0 5 10 15

1 would make no difference 2 3 4 5 would improve them a lot



Would you use it? (A)

1 3 5 6

0 5 10 15

1 would rarely use it 2 3 4 5 would use it every time



Next steps



Can you help?
• Try it out / user testing

• Training in peer review with tool

• Journal uptake



Improving peer-review?
• Tools are only a (small?) part of it

• Publishing is complex, so is peer-review

• So let’s discuss!
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Thank you for listening!
• EBTC operates on a Cochrane-like model, with members running 

collaborative projects through thematic Working Groups

• Members support each other in conducting high-quality, high-
impact projects of strategic value to the EBT community

• To join the collaboration, go to bit.ly/joinEBTC

pwhaley@ebtox.org 

https://bit.ly/joinEBTC
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