

3
Study Protocol 
 03.03.2020
file_0.jpg


file_1.jpg



file_2.png


file_3.png





STUDY PROTOCOL

A peer review intervention to minimize discrepancies between preregistrations and published manuscripts: a feasibility study

TARG Meta-Research Group, University of Bristol

Projected contributor roles according to the Contributor Roles Taxonomy (CRediT) are detailed in Appendix A

Address correspondence to robert.thibault@bristol.ac.uk


Background The first three paragraphs of the background section are taken from one of our protocols for a review on the same topic (available at https://osf.io/4x72b/).


Poor reproducibility is an issue across many research disciplines "},{"dropping-particle":"","family":"Kaestner","given":"Victoria","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Hayes","given":"Michael","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Morgan","given":"Dan","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Cifu","given":"Adam S.","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Prasad","given":"Vinay","non-dropping-particle":"","parse-names":false,"suffix":""}],"container-title":"eLife","id":"ITEM-3","issued":{"date-parts":[["2019"]]},"page":"1-19","title":"A comprehensive review of randomized clinical trials in three medical journals reveals 396 medical reversals","type":"article-journal","volume":"8"},"uris":["http://www.mendeley.com/documents/?uuid=80eaf56a-1619-4876-9782-c859ca14b3c7"]}],"mendeley":{"formattedCitation":"(Herrera-Perez et al., 2019; Ioannidis, 2005; Open Science Collaboration, 2015)","manualFormatting":"(e.g., Ioannidis, 2005; Open Science Collaboration, 2015; Herrera-Perez et al., 2019)","plainTextFormattedCitation":"(Herrera-Perez et al., 2019; Ioannidis, 2005; Open Science Collaboration, 2015)","previouslyFormattedCitation":"(Herrera-Perez et al., 2019; Ioannidis, 2005; Open Science Collaboration, 2015)"},"properties":{"noteIndex":0},"schema":"https://github.com/citation-style-language/schema/raw/master/csl-citation.json"}(e.g., Ioannidis, 2005; Open Science Collaboration, 2015; Herrera-Perez et al., 2019). One proposed solution is to have researchers preregister their study plans, including hypotheses, analyses, and outcome measures, in a permanent time-stamped and accessible document before conducting their studies. Three specific implementations of this solution include preregistration, prospective registration, and pre-analysis plans (see footnoteThroughout this protocol we use the term preregistration to encompass prospective registration, pre-analysis plans, and all other terms related to, and methods of, registering the details of a study before conducting the study. We often use preregistration in noun form to refer to the document where the preregistered hypotheses, protocol, analyses, or other measures are stored.  for terminology). Registering study plans may reduce questionable research practices including p-hacking and selective outcome reporting, particularly in relation to confirmatory research (e.g., Allen and Mehler, 2019).

Preregistration remains rare in most research disciplines. Clinical trials are the exception, where there are many thousands of registered studies. However, many of these are registered after data collection has begun (retrospectively) rather than before it begins (prospectively). The content and level of detail in clinical trial registrations varies substantially. Over the past ten years several new registries that go beyond clinical trials have been established. These include for systematic reviews (PROSPERO), randomized controlled trials in economics (American Economic Association RCT Trial Registry), the social sciences (Open Science Framework), and international development impact evaluation (RIDIE). Preregistration is not yet commonplace in most fields.

In fields where preregistration is common—primarily clinical trials—researchers have begun to examine how effective it is. One method for testing preregistration effectiveness is to check for preregistration–publication discrepancies We coin the term preregistration–publication discrepancies to denote any differences between what a preregistration states will be done (or was hypothesized) in a study and what is reported as have being done (or hypothesized) in a published manuscript. Preregistration–publication discrepancies can be either disclosed—clearly stated in the published manuscript—or undisclosed—in which case they can be detected by comparing the preregistration and the published manuscript. 

We use the term preregistration–manuscript discrepancies to denote any differences between a preregistration and a submitted—but not yet published—manuscript. We use the term discrepancies to refer to either preregistration–publication discrepancies or preregistration–manuscript discrepancies. We use the term discrepancy reviewer to refer to the person who performs the preregistration–publication discrepancy peer review outlined in this protocol. 
. If deviations exist and are disclosed, the reader can appropriately evaluate the information in the publication. However, if deviations are not disclosed, then readers may be misled toward believing that all elements of the study were conducted and reported as originally planned. In practice, deviations often go undisclosed (e.g., Walker et al., 2014; Howard et al., 2017; Claesen et al., 2019; Goldacre et al., 2019; Ofosu and Posner, 2019). Only about one third of peer reviewers of clinical trials examine preregistrations (i.e., trial registries) as part of their review (Mathieu, Chan, & Ravaud, 2013). In terms of non-medical research, at least two studies have demonstrated that preregistration–publication discrepancies are prevalent in psychology (Claesen et al., 2019) and economics (Ofosu & Posner, 2019).

We are aware of only two studies that attempt to reduce or correct preregistration–publication discrepancies through an intervention. The COMPare project followed five high-impact medical journals and tracked preregistration–publication discrepancies in primary and secondary outcomes (i.e., outcome switching or selective outcome reporting) over a six-week period (Goldacre et al., 2019). They found preregistration–publication discrepancies in 58 of the 67 (87%) trials they sampled. They sent 58 letters to the editor detailing the discrepancies in each pair. Editors accepted only 23 letters for publication. In contrast to the present feasibility study we propose, the COMPare project did not aim to reduce preregistration–publication discrepancies. Instead, they attempted to correct discrepancies with letters to the editor (i.e., with post-publication peer review). They documented outcome switching and highlighted that many publishers shy away from addressing this issue. 

The other interventional experiment is a trial where a subset of peer reviewers receives an email containing the preregistered information for the paper they are reviewing. The experimenters then measure whether participating journals have reduced preregistration–publication discrepancies for articles where peer reviewers receive these emails. This experiment is currently underway and the protocol is published (Jones et al., 2019).

We propose a novel intervention to reduce preregistration–publication discrepancies that is more comprehensive than previous interventions in that it extends beyond outcome switching and clinical trials. We have developed a standardized peer review process to compare discrepancies between preregistrations and submitted manuscripts (i.e., preregistration–manuscript discrepancies). We propose to offer journals the chance to add peer reviewers trained in this methodology and assigned solely to this task of preregistration–manuscript discrepancy peer review (which we will refer to as discrepancy review from hereon). Discrepancy review could take place before, after, or in-parallel with traditional peer review. Discrepancy reviewers will complete structured discrepancy reports and submit them to action editors. These reports include an itemized list of recommendations to manuscript authors for how to reduce preregistration–publication discrepancies.

Study Objectives 

This is a feasibility study; we have no hypotheses, but we have specific objectives.  

	To understand the feasibility of (i) incorporating discrepancy review as a regular practice at scientific journals and (ii) conducting a trial on discrepancy review.
	Document the number of preregistered manuscripts submitted to participating journals.

Assess the additional time, effort, and logistics required to perform discrepancy review.
	Assess whether action editors, manuscript authors, and discrepancy reviewers are willing to take part and whether they believe discrepancy review to be useful and justified.

	To understand the costs and benefits of incorporating discrepancy review as a regular practice at scientific journals.
	Assess the acceptance rate of manuscripts subject to discrepancy review (to ensure discrepancy review doesn’t systematically lead to high rejection rates).
	Identify whether the measure of discrepancies we propose would be a reasonable outcome measure for a trial on discrepancy review.


	To refine the discrepancy review process.
	Improve the discrepancy review process for action editors.
	Improve the discrepancy review process for manuscript authors. 
	Improve the discrepancy review process for discrepancy reviewers.
	Streamline the discrepancy review process (i.e., establish a reasonable time–benefit trade-off).
	Identify whether discrepancy review should be implemented before, after, or in parallel with traditional peer review.
	Establish and improve the process of assigning discrepancy reviewers to manuscripts.


Procedures

Journal recruitment
We will primarily target journals offering preregistration badges. The list of these journals is available at https://cos.io/our-services/open-science-badges/. We will also collaborate with other journals who are interested in testing the feasibility of discrepancy review.

Questionnaires
After a manuscript that underwent discrepancy review is rejected or accepted for publication, action editors, manuscript authors, and discrepancy reviewers will each receive a feedback questionnaire to complete. Discrepancy reviewers also complete a short questionnaire immediately after completing the discrepancy review. These questionnaires will include both close-ended and open-ended questions regarding their experience with discrepancy review.

Discrepancy review 
This specialized peer review will take place in two steps. First, the discrepancy reviewer will complete the standardized discrepancy form twice: once to extract information from the preregistration, and once to extract information from the submitted manuscript. The reviewer then compares the content of the extracted information across the two forms to identify whether discrepancies are present or not. Next, the discrepancy reviewer completes a structured discrepancy report using the information they extracted from the standardized discrepancy form. This report itemizes discrepancies, compares text excerpts between preregistration–manuscript pairs, and includes recommendations for how authors can address the discrepancies. The reviewer submits the structured discrepancy report to the action editor, who is encouraged to forward it to the manuscript authors. The discrepancy reviewer may participate in further rounds of review, the same as a traditional peer reviewer may do.

Outcome assessment
If a manuscript that underwent discrepancy review is accepted for publication, the reviewer who performed discrepancy review on the manuscript will then complete the standardized discrepancy form on the published manuscript. They will then measure whether discrepancy review reduced discrepancies (i.e., identify elements for which preregistration–manuscript discrepancies were present, but preregistration-publication discrepancies were not). We will keep track of whether manuscripts that undergo discrepancy review are accepted for publication or rejected. If a manuscript is rejected, we will read the rejection letter and record if any reference to discrepancies or discrepancy review is made. This will help inform study objective 2a (examining rejection rates).

Measures and Materials

Material
Study objectives
Location of material

Spreadsheet log
1a, 2a
2.discrepancyReview_log

Action editor questionnaire
1b, 1c, 3a, 3d, 3e, 3f
3.questionnaire_editor, also here

Manuscript author questionnaire
1b, 1c, 3b, 3d, 3e
4.questionnaire_author, also here

Discrepancy reviewer questionnaire
1b, 1c, 3c, 3d, 3e, 3f
5a.questionnaire_reviewer_t1 also here, and 5b.questionnaire_reviewer_t2, also here.

Standardized discrepancy form (template)
Procedural
6.standardizedDiscrepancyForm for text file format,  6.standardizedDiscrepancyForm.qsf for the Qualtrics file, and here for the online format.

Standardized discrepancy form (completed example)
Procedural
7. standardizedDiscrepancyForm _outputExample

Structured discrepancy report (template)
Procedural
8.structuredDiscrepancyReport_ template

Structured discrepancy report (completed example)
Procedural
9.structuredDiscrepancyReport_ example

PMD–PPD comparison
2b
Final three columns in 7.standardizedDiscrepancyForm _outputExample


We have created a standardized discrepancy form which assesses 18 elements (e.g., primary hypothesis, sample size, exclusion criteria) and whether they are (i) not included in the preregistration or manuscript, (ii) included, but not sufficiently described to be producible We use the term producible in the same sense as the term reproducible but in relation to preregistered elements which have not yet been ‘produced’ and therefore cannot be ‘re’produced. or reproducible, (iii) included and described in a producible or reproducible manner (see attachment 6 for the form and 7 for an example output). We adapted this discrepancy form from materials used by  2017, and assessed the adherence to their corresponding preregistration plans. We observed deviations from the plan in all studies, and, more importantly, in all but one study, at least one of these deviations was not fully disclosed. We discuss examples and possible explanations, and highlight good practices for preregistering research.","author":[{"dropping-particle":"","family":"Claesen","given":"Aline","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Gomes","given":"Sara","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Tuerlinckx","given":"Francis","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Wolf Vanpaemel","given":"","non-dropping-particle":"","parse-names":false,"suffix":""}],"container-title":"PsyArXiv","id":"ITEM-3","issued":{"date-parts":[["2019"]]},"title":"Preregistration: Comparing Dream to Reality","type":"article-journal"},"uris":["http://www.mendeley.com/documents/?uuid=b7fdf587-4a7f-49f8-9179-55ee14d2cc37"]}],"mendeley":{"formattedCitation":"(Claesen et al., 2019; van den Akker, 2019; Veldkamp et al., 2018)","plainTextFormattedCitation":"(Claesen et al., 2019; van den Akker, 2019; Veldkamp et al., 2018)","previouslyFormattedCitation":"(Claesen et al., 2019; van den Akker, 2019; Veldkamp et al., 2018)"},"properties":{"noteIndex":0},"schema":"https://github.com/citation-style-language/schema/raw/master/csl-citation.json"}Claesen et al. 2019, van den Akker 2019, and Veldkamp et al. 2018. 

We have also created a structured discrepancy report which reviewers will complete and submit to action editors (see attachment 8 for a template and attachment 9 for an example report). Appendix B contains a detailed explanation of the discrepancy review process, including how to complete the standardized discrepancy form and the structured discrepancy report.

Analysis Plan

This is a feasibility study; we will not perform inferential statistics. We aim to establish whether conducting a full trial on discrepancy review, where inferential statistics would be appropriate, is feasible. We will also use descriptive statistics to present:

	The percentage of manuscripts that are accepted for publication after undergoing discrepancy review.


	The prevalence of discrepancies across preregistration–manuscript pairs for each of the 18 elements in the standardized discrepancy form. These values may help inform a future sample size calculation.


	Whether any discrepancies noted at the stage of manuscript discrepancy review are changed by the authors between manuscript submission and publication.


Limitations

It will be difficult to assess whether our intervention affects article acceptance rates. Action editors are unlikely to accept or reject a manuscript strictly on the content of a discrepancy report. If they do reject a manuscript based on discrepancies, they may not include this information in the rejection letter. Comparable issues are present in studies on article acceptance rates for null versus “significant” findings. With a sample size that is larger than we will use in this feasibility study, one could test whether the acceptance rate of manuscripts that undergo discrepancy review is comparable to the average acceptance rate at a particular journal. In this feasibility study, we assess acceptance rates to help inform the design of a future trial.

	The possibility exists that, in some cases, discrepancies may increase from submission to publication (perhaps due to editorial decisions to remove or reword content, or based on reviewer comments). The present feasibility study has no control group. Thus, such an increase in discrepancies could mask the benefit of discrepancy, if its effect were small. We believe, however, that for discrepancy review to be worth pursuing, its benefit would need to be at least large enough to outweigh potential increases in discrepancies between submission and publication. This feasibility study, however, is not designed to make such inferences.


Ethical Considerations and Informed Consent

Ethics approval will be obtained from the School of Psychological Science Research Ethics Committee at the University of Bristol. The study will be conducted according to the revised Declaration of Helsinki (2013). There will be no time restriction on how long participants take to respond. Participants will be given sufficient time to read the information, consider any implications, and raise any questions with the investigators prior to making a decision to participate.

Data Management

All aspects of the General Data Protection Regulation (GDPR) and the Data Protection Act (DPA) 2018 will be adhered to.

Anonymised study data

Completed questionnaire forms will be backed up on a secured University of Bristol network drive. At the end of the study, this data will be transferred to a designated University of Bristol Research Data Storage Facility for long-term archiving. Study data will be kept for a minimum of 15 years. At the appropriate time the data sheet will be locked and made open using the University of Bristol Research Data Repository.

Revoked data

If a participant decides that they do not want their data used after their participation they have the right to request that the data are withdrawn. They can request this up to one year after study completion or until the data are made open (whichever comes first).
 
Publication Policy

The findings from this research study may be published in an appropriate scientific journal (and made available open access), and/or presented at an appropriate meeting. The data will be made available for sharing via a University of Bristol online data repository. We may publish this feasibility study as a section of a larger paper.

Study Personnel (Z-A)

Jacqueline Thompson
School of Psychological Science
12a Priory Rd
Bristol BS8 1TU
Tel: +44 (0)117 331 7902
Fax: +44 (0)117 928 8588
Email:  jackie.thompson@bristol.ac.uk

Robert Thibault (corresponding author)
School of Psychological Science
12a Priory Rd
Bristol BS8 1TU
Tel: +44 (0)117 331 7902
Fax: +44 (0)117 928 8588
Email: robert.thibault@bristol.ac.uk

Marcus Munafò
School of Psychological Science
12a Priory Rd
Bristol BS8 1TU
Tel: +44 (0)117 954 6841
Fax: +44 (0)117 928 8588
Email: marcus.munafo@bristol.ac.uk

Katie Drax
School of Psychological Science
12a Priory Rd
Bristol BS8 1TU
Tel: +44 (0)117 331 7902
Fax: +44 (0)117 928 8588
Email: katie.drax@bristol.ac.uk
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Upload date

This protocol was uploaded to osf.io on 3 March 2020. At this time, we have piloted the discrepancy review process on a few preregistration–publication pairs and have recruited one journal to participate. 
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Appendix A

Contributors (Z-A):
Jacqueline M. Thompson1,2
Robert T. Thibault1,2 
Marcus R. Munafò1,2
Katie Drax1,2
Additional contributors will likely be recruited to perform the discrepancy review.

1School of Psychological Science, University of Bristol
2MRC Integrative Epidemiology Unit at the University of Bristol

CRediT: Contributor Roles Taxonomy (casrai.org/credit/) projected roles (Z-A).
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lead RTT; supporting JMT, MRM, KD
Data curation:
RTT
Formal Analysis:
RTT
Funding acquisition:
RTT
Investigation:
lead RTT; supporting MRM, KD
Methodology:
lead RTT; supporting MRM, KD
Project administration:
RTT
Resources:
not applicable
Software:
RTT
Supervision:
RTT, MRM
Validation:
JMT, RTT, MRM, KD
Visualization:
RTT
Writing – original draft:
RTT
Writing – review & editing:
JMT, RTT, MRM, KD



Appendix B

Details of the discrepancy review procedure and outcome assessment

Baseline measure

Discrepancy reviewers will:

Asses the preregistration across 18 elements. For each element the reviewer provides a specificity score of (0) if the element is not reported; (1) if the element is reported, but insufficiently to be producible; or (2) if the element is reported in a producible manner. The reviewer also copy–pastes the text that led to their specificity score assessment and that contains information about the preregistered element. To facilitate this process, the reviewer will complete an online Qualtircs form (attachment 6). A simplified version of this form is depicted in Table B1.

Table B1. A simplified depiction of the standardized discrepancy form.
Element #
Element description
Specificity score 
(0, 1, or 2)
Text excerpt from document
0
Preregistration legitimacy


1
Hypothesis (main)


2
Hypotheses (additional)


3
Independent variables


4
Control variables and/or covariates


5
Outcome measures (dependent variables)


6
Sample size


7
Sampling plan (e.g., power calculation)


8
Exclusion criteria (participants)


9
Exclusion criteria (data)


10
Randomization


11
Blinding


12
Missing data


13
Data preprocessing


14
Inference criteria


15
Statistical software


16
Violation of statistical assumptions


17
Statistical model (main)


18
Statistical model (additional)



	Repeat Step 1 for the submitted manuscript.


	Compare the specificity scores between the preregistration and manuscript (as extracted in Steps 1 and 2). This comparison will show whether the specificity level of any element is discrepant between the preregistration and manuscript. It will not determine whether the content of the preregistered element is discrepant. This comparison leads to nine possibilities (see “specificity discrepancy outcome” column of Table B2).

For elements that had a specificity score of 1 or 2 in both the preregistration and manuscript, reviewers will compare the extracted text between the preregistration and the manuscript to identify whether the element is discrepant or not. Note, if the specificity score changes between 1 and 2, and the producible/reproducible description is a possibility that could stem from the non-producible/non-reproducible description, then we will not count this as a discrepancy.


Table B2. Combinations of specificity scores between preregistrations and manuscripts.
Code
Preregistration
specificity score 
Manuscript specificity score
Specificity discrepancy outcome
Content discrepancy
Discrepancy disclosed
A
0
0
Match, absent
NA
NA
B
0
1
Added, low specificity
NA
Y/N
C
0
2
Added, high specificity
NA
Y/N
D
1
0
Omitted, from low specificity
NA
Y/N
E
2
0
Omitted, from high specificity
NA
Y/N
F
1
2
Increased specificity
Y/N
Y/N
G
2
1
Decreased specificity
Y/N
Y/N
H
1
1
Match, low specificity
Y/N
Y/N
I
2
2
Match, high specificity
Y/N
Y/N

	Code each of the elements as discrepant or non-discrepant. This will provide information for the structured discrepancy report and act as the baseline comparator for the outcome assessment. Items B-E in Table B2 are considered discrepancies if they are not disclosed. Items F-I are considered discrepant if the content is discrepant and the content discrepancy is not disclosed. Note, our unit of analysis is not number of discrepancies per preregistration–manuscript pair, but rather the frequency of each individual element being discrepant across all pairs analysed.


Discrepancy report

Using the information gathered in Steps 1-5, complete the structured discrepancy report. This report will be sent to the action editor. This process is subjective; the reviewer does not need to discuss all 18 elements. The reviewer should include a recommendation for how to fix any discrepancies they do raise.

One or more rounds of peer review may take place. The discrepancy reviewer can decide whether or not to take part in additional rounds of review.

Outcome assessment

If the manuscript is eventually accepted for publication, repeat steps 2-5 using the published article rather than the submitted manuscript. If the article is rejected, no further action is required.

	Identify where discrepancies are different between the preregistration–manuscript pairs and preregistration–publication pairs. Code the changes in discrepancies as:


corrected (from discrepant to non-discrepant)
uncorrected (from discrepant to discrepant).
discrepancy inserted (from non-discrepant to discrepant).
No discrepancies (from non-discrepant to non-discrepant).

