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In this editorial, we define the practice of “preregistration” of research and describe its 

motivations, explain why we believe preregistration templates should make preregistration more 

effective as an intervention for improving the quality of scientific research, and introduce 

Evidence-Based Toxicology’s Preregistration Templates Special Issue. 

Preregistration as a desirable research practice 

Publication bias from non-disclosure of planned research, and issues such as outcome-

switching and non-reporting of results, are recognised as some of the most important factors 

that distort evaluations of the effectiveness of healthcare interventions (Evans, 2011). The 

suboptimal treatment decisions that can result from such distortions has made “preregistration,” 

i.e., registering the existence of a study before it has been conducted, a priority strategy in 

improving the quality of clinical trials (Zarin et al., 2011). 

Preregistration seems to work: studies are finding it to be associated with an increase in 

reporting of null results (Allen & Mehler, 2019; Scheel et al., 2021), a reduction in p-hacking 

(Decker & Ottaviani, 2023), and an increase in study quality (Lindsley et al., 2022). The effect 

on the latter seems especially pronounced when paired with the peer-review of preregistered 

study plans (Soderberg et al., 2021) and the provision of structured formats to support the 

development of preregistrations (Bakker et al., 2020).  
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The issues that preregistration seeks to remedy are not unique to clinical trials. Self-report 

surveys indicate that selective non-reporting of results and undisclosed flexibility in choosing 

how data is analyzed may be highly prevalent among researchers (Banks et al., 2016). Such 

practices may lead to over-prevalence in the literature of either positive findings (Scheel et al., 

2021) - or potentially negative, depending on the direction that publication incentives push the 

bias - and are increasingly recognised as a threat to the credibility of whole areas of scientific 

research (West & Bergstrom, 2021). 

In healthcare research the preregistration of clinical trials is relatively well-established and, in 

some countries, legally mandated (Zarin et al., 2019). Outside of healthcare, uptake of 

preregistration varies considerably by area of research and design of study. For example, 

systematic reviews are commonly preregistered in a process supported by platforms such as 

PROSPERO (Booth et al., 2012; Centre for Reviews and Dissemination, University of York, 

2011) and, increasingly, by scientific journals peer-reviewing and publishing systematic review 

protocols. In development economics, it is common to preregister randomized controlled trials 

(Swanson et al., 2020). Preregistration is also catching on in the social sciences, most notably 

in psychological research (Spitzer & Mueller, 2023). Efforts to create common standards for the 

preregistration of animal studies (Heinl et al., 2022) and the recent publication of articles arguing 

for the preregistration of epidemiological research (Mathur & Fox, 2023) suggest growing 

awareness of the potential value of the practice for the fields of toxicology and environmental 

health. 

Besides offering a means to tackle publication bias and selective reporting, preregistration has a 

related, less well-recognised, but potentially equally important role in making clear the 

distinction between planned and unplanned research (a difference sometimes referred to as 

confirmatory vs. exploratory modes of research, or by Popperians as hypothesis-testing vs. 

hypothesis-generating).  

In general, planned research is important for testing precise a priori hypotheses and therefore 

confirming well-articulated theories, whereas unplanned research is important for making 

discoveries and generating new hypotheses (Ledgerwood, 2018; Nosek et al., 2018a, 2018b). 

While it is arguable if the distinction between exploratory and confirmatory research is truly a 

dichotomy (Jacobucci, 2022), what is important for both research modes is that one is not 

conflated with the other. If exploratory-mode research is misunderstood as being confirmatory, it 

risks accidental features of a dataset being inappropriately interpreted as supporting a 
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hypothesis rather than as coincidence. This is the problem of confirmation bias (Braithwaite et 

al., 2021) that can easily slide into “hypothesizing after the results are known” or HARKing (Kerr, 

1998). On the other hand, using confirmatory methods for exploratory research can be very 

time-inefficient (anyone who has, for example, attempted a systematic review of an open-ended 

question will likely agree with this). 

Unfortunately, the wide use of null hypothesis significance tests, and the ability to generate 

spurious significance using cherry-picked or post-hoc analyses, makes it difficult to distinguish 

when research is exploratory from when it is confirmatory. The lack of a record of the original 

hypothesis and method might be appropriate if a study is exploratory, but the lack of such 

records in general makes it too easy for researchers to present unplanned research as if it had 

been planned - particularly if they are incentivised to do so by a publishing system that is biased 

toward positive results. This is bad for science. The solution is that researchers intending to 

conduct a confirmatory study should state their plan up front, by preregistering their methods 

and analysis plan before they collect their data. 

Making preregistration more common 

Because of its actual and potential benefits, the Center for Open Science (COS) advocates for 

the adoption of preregistration whenever possible. Evidence-Based Toxicology (EBT), as a 

journal committed to demonstrating the value of open science practices to the environmental 

health community, seeks to support and encourage authors who want to preregister their 

studies. Of course, “preregistration whenever possible” is a sizable aspiration. While of growing 

interest, preregistration is still a minority enterprise, particularly in toxicology and environmental 

health. When preregistration is practiced, it is rarely implemented or reported perfectly, even 

when the rules are well-articulated and enforced such as with clinical research (Goldacre, 

2016), let alone when enforcement is lacking (Booth et al., 2020). So there is a good deal to do, 

both to encourage preregistration and help ensure preregistration is done well. 

To support the adoption of preregistration and other open science practices, COS follows the 

blueprint for adopting new tools and methods that is outlined in Diffusion of Innovations (Center 

for Open Science, 2024; Rogers, 2003). This blueprint maps out a route for making new 

practices such as preregistration first possible, then easy, through normal, rewarded, and 

(eventually) required. The blueprint needs to be followed in a roughly linear fashion. For 

example, if a mandate to practice preregistration is imposed before it is seen as normal to do 
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so, there will be resistance to adopting a seemingly bureaucratic and unnecessary step, and the 

mandate will fail.  

Instead of making mandates, COS therefore supports the creation and maintenance of open 

source platforms that enable desirable research practices, such as the Open Science 

Framework (OSF - https://osf.io), while devoting time and resources to making the practices 

easy to follow. COS also encourages recognition and rewards for these practices, and develops 

policies to support their implementation such as the Transparency and Openness Promotion 

(TOP) Guidelines (Karlan et al., 2014). EBT, for its part, provides detailed guidance and 

encouragement for authors in using open science practices, offers a wide range of submission 

types that includes study protocols, has implemented COS’ open science badges, and is aiming 

for a TOP score that would put EBT in the top 1% of journals worldwide. EBT was created as a 

mission-aligned publication venue for the Evidence-Based Toxicology Collaboration (EBTC), an 

international cross-sector collaboration promoting the development and use of evidence-based 

methods and frameworks in toxicology and environmental health research and decision-making 

(www.ebtox.org). 

Two key parts of a strategy for “whenever possible” adoption of preregistration is to make it 

easy for researchers to do and then normal for it to be done. One method for at least making 

preregistration easier is to create templates and guidelines for preregistering studies of a wide 

variety of designs. Therefore, through this Special Issue, COS and EBT are soliciting the 

submission of new preregistration templates that provide reusable specifications of planned 

methods for toxicological and environmental health studies, of any type.  

The Preregistration Templates Special Issue 

A preregistration template is a form designed to help articulate a fully pre-specified research 

plan. Similar to reporting guidelines, such as the CONSORT checklist (Schulz et al., 2010) or 

ARRIVE 2.0 Guidelines (Percie du Sert et al., 2020), the template’s purpose is to help an author 

comprehensively document a piece of research - but with two major differences. The first 

difference is that a preregistration template is intended to be completed before rather than after 

a study has been conducted. The second difference is that a preregistration template is 

designed to capture important nuances of specific study designs rather than the more general 

set of factors that are provided by the broader checklists. 
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Any researcher with a method that more than one person might use when planning a future 

study should be able to create a preregistration template (FIgure 1). The specific goals of a 

template can vary, but they typically relate to one or more of: increasing transparency about the 

research process; constraining “researcher degrees of freedom” (Wicherts et al., 2016); 

specifying a priori hypotheses; and informing the community about the existence of a study. A 

researcher creates a template by converting their method into a set of questions about study 

design, data collection procedures, data analysis plans, and the criteria by which any inferences 

would be made at the conclusion of the work. For a well-designed template, this conversion 

process may be supported by cross-walking the template with existing study design standards 

and checklists (for an example, see Whaley et al., (2023)), community engagement methods 

that help ensure the template reflects current understanding of best practices, and user testing. 

 

Figure 1: How preregistration templates work. Researcher 1 develops a method for their study. Recognising that 

other researchers may benefit from a detailed operationalisation of their approach, they convert their method to a 

preregistration template. They have their template peer-reviewed and published, for example by a journal such as 

EBT. Researcher 2 discovers the template and uses it to preregister their own similar study, thus building on 

Researcher 1’s experience and gaining the benefits of preplanning their own work. 

The OSF has about a dozen examples of preregistration templates covering general-purpose 

preregistration, psychology research, research using existing datasets, and qualitative research 

(https://osf.io/zab38/). Many of these templates date back to 2016, and none are specific to 

toxicology or environmental health. This special issue is an opportunity for researchers in the 

toxicology and environmental health communities to create a new and wide-ranging set of 

preregistration standards and norms relevant to their work and better reflect contemporary 

standards in study design. 

Any toxicologist or environmental health researcher with a method that another researcher 

might use should consider submitting their method as a template to the Special Issue. The 
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options for templates are almost limitless but for inspiration might include: minimum information 

for registering the existence of a planned bioassay; planning the analysis of data generated in 

new alternative method (NAM) studies for assessing the toxicity of chemical exposures; or a 

comprehensive study methods and data analysis plan for epidemiological studies that seek to 

comply with Good Epidemiology Practice. Detailed instructions for Special Issue submissions 

can be found on the EBT website (link). Questions about the submission process and ideas for 

templates are welcome and should be addressed to Paul Whaley, Editor-in-Chief. 

Conclusion 

Routine preregistration of scientific studies could help toxicology and environmental health 

tackle multiple research issues with which all scientific disciplines are increasingly having to 

contend. Publication bias and selective non-reporting of outcomes is combated by 

preregistration of the outcomes of interest in a study. P-hacking, cherry-picking, confirmation 

bias, and HARKing are combated by preregistration of analysis plans. Clarity of planning that 

improves the general quality of research and improves the prospects of later replication is 

helped by preregistration of methods - especially when those methods are peer-reviewed. 

Ultimately, both individual researchers and the broader community are set to benefit from 

preregistration. At EBT we look forward to receiving preregistration templates as a submission 

type. 
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