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ABSTRACT
Systematic reviews depend critically on the quality and bias levels of the studies they
synthesise to provide the highest standard of evidence available for informing future research,
practice, and policy. Despite the development of extensive methodologies for various fields,
current tools may not fully capture the specific needs of the behavioural sciences (broadly
defined) where there are unique challenges in assessing risk of bias and methodological
quality of primary studies, particularly in the context of the field’s recent paradigm shift

towards more open scholarship to address issues of reproducibility and replicability.
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This scoping review aims to map existing tools for assessing quality and risk of bias,
including the characteristics of these tools and their applicability to non-intervention
quantitative primary studies in the behavioural sciences. In addition to general meta-data
from each tool, the review will map out the tools’ study design, purpose, item themes and
how completing the items can inform the systematic review’s conclusions. The review will
provide a comprehensive overview of how current tools can be applied to the behavioural

sciences, and identify gaps for future development.
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INTRODUCTION

Systematic reviews are considered one of the highest levels of evidence. They aim to provide
a comprehensive overview of the literature to answer specific research questions and are
well-established in certain fields (e.g. medicine to create policy changes and recommend best
practices in all aspects of healthcare). Through the work of large organisations as well as
concerted and pioneering efforts by working groups and individuals, it is now easier than
ever to conduct a rigorous systematic review (the Joanna Briggs Institute, JBI, Aromataris et
al., 2024; for example guidance for conducting systematic reviews see: the Cochrane
Collaboration, Higgins et al., 2019; and MECCIR, The Methods Coordinating.oup of the
Campbell Collaboration., n.d.) and to thoroughly report all its elements (e.g. Preferred
Reporting Items for Systematic Reviews and Meta-Analyses, PRISMA, Page et al., 2021;
on-Intervention, Reproducible, and Open Systematic Reviews, NIRO-SR, Topor & Pickering
etal., 2023).

Recently, steps have been taken to provide systematic review guidelines that move away from
more traditional intervention-based terminology common in the clinical literature. These
guidelines instead focus on terminology more applicable to the field of behavioural sciences
(Appelbaum et al., 2018; K. Rogers & Seaborn, 2023; Topor & Pickering et al., 2023). There
are, however, still significant hurdles regarding the assessment of quality and/or risk of bias
of empirical studies that are synthesised within a systematic review in the quantitative
behavioural sciences. Here and throughout, we broadly define the behavioural sciences as
inclusive of, but not limited to, psychology .ﬁelds), anthropology, behavioural economics,
or sociology. Although the NIRO-SR tool aims to emphasise the importance of risk of bias
and quality assessment, there is currently no established risk of bias or methodological
quality assessment tool specifically for non-intervention studies in behavioural sciences.
Researchers seeking to account for the potential impact of biases must adapt tools that were
designed for intervention research, leading to a general lack of consistency in systematic
review methodology (e.g., Nitschke et al., 2019). Some other available tools, which could
potentially cater for non-intervention designs, are not disseminated among behavioural
sciences and are published in clinical and medical journals (QuADS, Harrison et al., 2021;
Mixed Methods Appraisal Tool, MMAT, Hong et al., 2018; QATSDD, Sirriyeh et al., 2012).
Numerous biases, as well as low methodological and reporting quality of individual studies,
impede evidence synthesis and our ability to reliably assess the contributions of the literature

to accumulated topic knowledge (Munafo et al., 2017). Systematic reviews can only be as
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good as their foundations. The output, or the conclusions, of a review should accurately
reflect the input and take into account the quality of the individual study records that are
synthesised, the overall biases that may exist in the published literature as a whole, and the
beliefs and personal biases of the systematic review authors (Figure 1). In other words: gold
in, gold out. The focus of the current study is to find out what existing tools are available to
guide the evaluation of the risk of bias and methodological quality within non-intervention,

quantitative, individual studies for systematic reviews in behavioural sciences.

Many Different Biases Can Influence Systematic Reviews

Figure 1.

Three types of bias that influence systematic reviews.

Researcher (Reviewer) Bias

Systematic Review
Evidence

Literature Bias

Within-study bias

Researcher (Reviewer) Bias. When conducting a general review of the literature, all review
authors will have unavoidable, pre-existing beliefs about their topic of interest. These beliefs
have the potential to influence the systematic review process at all stages. During study
selection and evaluation of the evidence, the so-called availability bias could lead researchers
to rely on the studies that they are familiar with and which can be easily accessed (Rothstein
et al., 2005). Authors may also succumb to confirmation bias and have a tendency to
subjectively select studies for inclusion in line with their positions and beliefs about the
project (Bishop, 2017). For instance, a recent umbrella review of 24 meta-analyses covering

the same topic of the effects of regular physical exercise on cognitive function found a
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generally low overlap between the studies that were included in each individual meta-analysis

(Ciria et al., 2023).

Key questions and inclusion/exclusion criteria are also affected by researcher biases.
According to Ciria et al. (2023), none of the included meta-analyses extracted data from all
studies that were generated using their search strategy and met their inclusion criteria.
Instead, these independent meta-analyses presented a selected sample of studies. A strong
belief by the authors that they can accurately judge the existing literature (overconfidence
effect, Costa et al., 2017) or that a particular field operates exclusively in a certain way
(functional fixedness, Dusink & Latour, 1996), can lead authors to create restrictive questions
(e.g., studying colour blindness in men because of a belief that women cannot be colour
blind, Schiétz, 1920). Confirmation bias could also come into play during data synthesis in
the form of selective reporting of results regardless of study quality (i.e. cherry-picking), or
compromised quality assessment such as presenting only part of a result that supports a
particular position (Shamseer et al., 2015). This issue has been referred to as ‘paltering’
(Rogers et al., 2017), that is, the researcher does not make a false statement, but omits key
contextual information. These are just a non-exhaustive subset of the potential biases that
could affect the review process and are intended to be illustrative. To circumvent these
researcher biases, many existing tools provide guidance on how to develop and register a
protocol before conducting a systematic review (e.g., Topor & Pickering et al., 2023; Van
Den Akker et al., 2023). The general need for pre-registration and its benefits have been
discussed extensively (Munafo et al., 2017; Wagenmakers, & Dutilh, 2016), and the
importance for bias control is relevant when designing and conducting systematic reviews.
The protocol should encompass the research question, search strategy, screening process, the
process for resolving disagreements between systematic reviewers, the c. extraction and
synthesis strategy, and the method for assessing the risk of bias/quality of each study. Bias
introduced from peer-reviewers during the systematic review publication process (e.g.,
requesting certain literature to be added, post-hoc changes to protocol, etc.) can be minimised
with a comprehensive protocol. Recently, the current authors developed the
Non-Intervention, Reproducible, and Open Systematic Reviews (NIRO-SR; Topor &
Pickering et al., 2023) guidelines for writing a pre-registered protocol (Part A) and reporting
the results (Part B) NIRO-SR is more tailored for conducting a systematic review on

non-intervention research in the behavioural sciences.
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Literature bias. Controlling for researcher bias with a thorough pre-registered protocol can
be an effective way of contributing to a systematic review’s integrity. However, it does not
protect the systematic review outC(l from being influenced by any pre-existing literature
bias. Literature (or reporting) bias is difficult to combat as it often stems from the influence
of structural issues within academia, such as publication bias. Research is far more likely to
be published if the overall findings are statistically significant, even more so when they
support the researcher’s hypothesis as well (Bertamini & Munafo, 2012; DeVito & Goldacre,
2019; Dickersin, 1990; Dickersin & Min, 1993). The misplaced valuation of high-impact
publications by academic institutions, and of “novel” research by journal reviewers and
editors, means that null results have historically been published markedly less than
statistically significant and/or novel results, contributing to poor replicability, as evidenced in
fields such as cancer research (Begley & Ellis, 2012), ecology (Jennions & Megller, 2003),
and psychology (Open Science Collaboration, 2015). This publication bias leads to what
Nissen et al. (2016) called the ‘canonisation of false facts’: unwarranted confidence in

published findings.

De Vries et al. (2018) documented how the combination of citation bias (the cumulative
effect of researcher biases such as cherry-picking and the availability bias) and publication
bias can make an intervention seem far more effective than is actually the case in a clinical
context. Publication bias could be reduced by pre-registering study hypotheses, methods, and.
statistical analyses for each individual study, especially if papers are already reviewed, and
accepted or rejected before the results are known (Chambers et al., 2015). In general, a
structural change is needed to encourage the publication of research regardless of the results
and to make ‘file drawer’ archival data available (Franco et al., 2014; Joober et al., 2012;
Lakens, 2019). Publication bias inevitably affects the outcome of a systematic review as it
reinforces the impression that the literature is more consistent than is actually the case, and
overestimates the size of an effect. A strict systematic search helps reduce the impact of bias
within the published literature. However, researchers should always assume publication bias
in their systematic review data, evaluate it, and draw conclusions accordingly. This is already
a standard part of systematic review methodology and is, therefore, a core component of
NIRO-SR, and many other guidelines. In summary, NIRO-SR designed for systematic
reviews in behavioural sciences aims to support systematic reviewers in reducing their own
researcher bias and in evaluating the impact of literature bias. The missing step is the

evaluation of individual study bias, which is the focus of the current work.
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Study bias. The incentives that drive academic career progression do not align with the
long-term objectives of science progression (Chambers et al., 2015). In the current academic
culture, a highly perceived published research paper is expected to present a neat story, to
show no signs of methodological problems, and to report conclusive and significant results
(Giner-Sorolla, 2012; Kerr, 1998; Nosek et al., 2012; Simmons et al., 2011). Looking at the
scientific process, which tends to present many challenges, this is not realistic in the majority
of research projects. Therefore, we must remain sceptical and consider a likely influence of
biases, particularly if not adequately reported. Within the lifecycle of individual studies - or
primary studies, which might be included in a systematic review, biases can arise at multiple
points that may be worsened by researcher and literature biases. This includes decisions from
the early planning stages of a study (e.g., flawed study design) to methods, including data
collection (e.g., selection bias, interviewer bias), analysis (e.g., citation bias, analytical
flexibility), and the publication process (e.g., file drawer problem, Munafo et al., 2017). A
large body of research, predominantly on clinical trials, has focused on the study of how
different biases such as performance bias, detection bias, attrition bias, reporting bias, and

others can impact results of primary studies (Lundh & Getzsche, 2008; Schulz et al., 1995).

Biased research can also stem from questionable research practices motivated by the perverse
incentives in academic culture. These include manipulating the p-value to ensure it is below
the alpha level (usually .05; i.e. p-hacking, Pennington, 2023, p. 130) and therefore
“statistically significant”, hypothesising after the results are known (‘HARKing’, Kerr, 1998)
and selective reporting (Simmons et al., 2011). Biases are not necessarily the result of a
premeditated attempt to mislead on the part of the researchers, but likely a product of the
system in which researchers operate or even that they are simply unaware that such research
practices are frowned upon. Biases in primary studies can lead to distortion of results,
reduced reliability and generalisability. Crucially, biased studies may lead to misleading
systematic reviews and meta-analyses, which can in turn compound and produce a skewed
perspective of the effect of interest despite the systematic reviewers’ best intentions (Kvarven

etal., 2019).

It is important that systematic reviews consider not only the results reported, but also evaluate
the risk of bias in each primary study. This evaluation is made easier when the primary
studies show high reporting quality and engage in open research practices. That is, they
provide in-depth details on their precise methodology, data analysis (including decisions

made and analysis scripts), and full reporting of planned hypotheses regardless of results.
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Aim .

Our aim is to identify and establish the current limits of the full range of different tools that
are currently available for the critical appraisal, and assessment of risk of bias and
methodological quality for primary studies. Although the term “critical appraisal” could be
considered more as a general process of assessing research for reliability and credibility of
evidence (Al-Jundi, 2017), which encompasses assessing the risk of bias and quality, we
acknowledge some tools may be called critical appraisal tools. The terms ‘quality
assessment’ and ‘risk of bias’ are often used interchangeably, but they can and do have
distinct definitions. Here, we refer to bias as any factor (such as methodological decisions or
flaws in design, conduct, or analysis) that may affect the validity or reliability of the results
and conclusions of a study. To assess bias, a quality assessment summarises the
methodological rigour, generalizability, and applicability of research findings (Armijo-Olivo
et al., 2012). Finally, a risk of bias assessment focuses on the potential impact of the
methodological quality of the paper and the likelihood of this leading to an over- or
under-estimation of the true effect (Furuya-Kanamori et al., 2021; Higgins et al., 2019;

NHMRC, 2019; Sterne et al., 2019). Our research question is therefore:

“Which existing, available tools are suitable to assess the quality and risk of bias of
non-intervention primary studies included in evidence syntheses within the behavioural

sciences?”

We will evaluate the tools’ relevance to non-intervention quantitative study designs, their
quantification of bias, and practical guidance for using the assessment outcomes in the
ensuing evidence synthesis. Particular attention will be given to items whi'ssess a study’s
openness and reproducibility, such as open data and open access practices, as well as integrity
checks like funding sources and ethics approval. The scoping review will conceptually
summarise the characteristics of existing tools and identify the gaps and directions for further
developments of guidelines. A preliminary search of the literature (8th January 2024)
suggested that no systematic or scoping review had been conducted on this topic before. A
search of Scopus, Epistemonikos, Prospero, Open Science Framework (OSF) Registries, and
OSF Projects yielded a total of 17 results, none of which were a systematic or scoping review
answering the same research question as we propose here (full search and results available on

the OSF).
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METHODS
We will follow the Joanna Briggs Institute (JBI) methodology for conducting systematic
scoping reviews (M. D. J. Peters et al., 2020), which is compatible with the PRISMA Scoping
Reviews Checklist, and report our findings according to PRISMA-Scr reporting standards
(Tricco et al., 2018). The study is designed and conducted as a Registered Report. The Stage
1 Registered Report can be found at [link].

Inclusion and Exclusion Criteria

To determine the inclusion and exclusion criteria we mapped out the concept and context of
the scoping review as per the PCC (Population, Concept, Context) framework in the JBI
Reviewers’ Manual (Peters et al., 2020). As we are not interested in a specific population we

did not include this element, and we also clarified the evidence sources that we were

interested in. .

Concept: We aim to map existing risk of bias, critical appraisal, and quality assessment tools
that are relevant to the field of behavioural science, regardless of their intended application.
We want to know what tools already exist, what features they have, how they apply to
different methodologies (e.g., non-intervention) and how the quality of primary research is

quantified by these tools.

Context: The tools must be relevant to behavioural sciences, either because they were
specifically created for the behavioural sciences, or because they are sufficiently

broad/generic that they could be consistently applied in this domain.

Types of evidence sources: The entire tool may be published in largely any format as long as
it 1s available and accessible to the research team, either open access or through university
libraries. This can include, but is not limited to: journals, pre-prints, dissertations/theses,
websites, downloadable documents, book chapters, or in manuals. We will only include
papers/tools available in English for feasibility reasons, but we will place no restrictions on

the publication date of included records.

The full screening procedure is available on the OSF, and through a two-step screening
process (title and abstract, followed by full-text) we will include records from the systematic

search that fulfil all of the following criteria:
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1)

2)

3)

4)

5)

Introduce, present, evaluate, validate, translate or update a checklist/guidelines/list of
items for assessing risk of bias, performing critical appraisal, or determining the
quality of primary quantitative research reports. Usually, the research record will be a
journal article providing an account of how the tool was developed, validation of the
tool, or a tutorial for how to use it in practice, but we are not prescriptive as to the
specific format of the research record.

Are relevant to the behavioural sciences, either because they were specifically created
for the behavioural sciences, or because they .sufﬁciently broad/generic that they
could be consistently applied in this domain.

Are written as one of the following: i) an account of how the tool was developed, ii)
validation of the tool, iii) a tutorial for how to use the tool in practice.

Allow us to access a tool, for example within the paper, online, or in the paper’s
supplementary materials.

Written in English.

We will exclude records from the systematic search that fulfil any of the following criteria:

1)

2)
3)
4)

Only report a systematic review or a meta-analysis that simply used a relevant tool as
part of the methodology (unless it also includes a new tool itself).

Describe/use a tool that is designed for qualitative studies.

Describes a tool that is not findable or accessible.

It is clear from the items that it is only applicable to a topic outside of behavioural

sciences and cannot be used more widely in behavioural science research.

Both excluded and included records will be available on OSF as separate reference files,

together with original search files.

Search Strategy

We will perform searches in the following databases: Medline (Ovid), PsycINFO (Ovid), and

Web of Science Core Collection.

An example search strategy in MEDLINE:

10
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1. bias/ OR (quality assessment OR risk of bias OR critical* apprais™* OR quality of
evidence OR evidence quality OR methodological quality OR appraisal tool* OR
quality appraisal).ti. OR (risk of bias).ab./freq=3

2. checklist/ OR (checklist* OR tool* OR list OR criteria OR scale OR instrument OR
worksheet*).ti.

3. (systematic review* OR meta-analy* OR ((develop* OR evaluat* OR improv* OR
reliab®* OR valid* OR consistency OR feasab* OR utility OR usabil*) ADJ7
(checklist* OR tool* OR list* OR worksheet™*))).ti,ab,kf.

4. 1 AND 2 AND 3

Key: / = medical subject heading (MeSH), ti = title, ab = abstract, kf = author supplied
keywords, ADJn = word distance of maximum n words, /freq=n = occurrence of a search

term of at least n times

The search criteria was developed and validated by two research librarians (a co-author J .
supported by AR mentioned in the acknowledgements) with a reference set of articles. The
reference set was selected as known examples of papers that published tools relevant to the
current project. We confirmed that all reference set articles were successfully identified by
our search. A pilot search was performed on 28th May 2024, which yielded 1.341 results;
Medline (718 results), PsycINFO (75 results), and Web of Science Core Collection (548

results).

The full search will be performed after receiving In Principle Acceptance of the Stage 1
Registered Report, and updated two years later if the Stage 2 report has not yet been
submitted for review. The full search strategy is available on the OSE. The nature of scoping
reviews means that the search strategy process is iterative as we become more familiar with
the evidence base (Aromataris et al., 2024). If we feel the search strategy can benefit from
improvements, this will be done by a research librarian (JS) and the process will be

transparently documented.

We will also perform a manual backward reference search in the re.:nce lists of papers
whose full text met the inclusion criteria during the screening process. When performing the
reference searches, records will be extracted if 1) not already identified i1) the title suggests an
introduction, evaluation, validation or update of a relevant tool. To supplement the search

further, we will also search the RRID website, which includes databases of relevant tools

11
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(three separate searches of the following phrases with no filters applied: “risk of bias”,

“critical appraisal”, “quality assessment”).

From the retrieved papers, reviewers conducting the screening will tag publications that
present a number of relevant tools, for instance, in a systematic review of risk of bias tools.
These records will not qualify for data extraction but will be tagged and used for further
manual search. At this stage, each tool mentioned will be checked and its reference will be
extracted if 1) the tool is properly cited, i1) the record is not already identified iii) the title
suggests an introduction, evaluation, validation or update of a relevant tool. As the goal of
this scoping review is to discover what tools are available for use, we will not be contacting
authors of primary sources for details of their tools if we cannot find them ourselves, as this

does not fit the criteria of “available” within this context.

Source of evidence selection

Note that part of this process has already taken place for the search conducted in May 2021

which was previously pre-registered and where the project reached the data extraction stage.

The updated search will follow the same process. Search results will be imported into
RStudio and the duplicates will be removed using the revtools and synthesisr packages

(Westgate, 2019).

We will use Rayyan (Ouzzani et al., 2016) for the screening process. At each stage of the

screening process (titles and abstracts; full text) two independent reviewers from the research

team will follow the screening instructions (see https://osf.io/fndsc), and any discrepancies
will be resolved through a discussion between the two reviewers, or by a third reviewer from
the team when consensus cannot be reached. These reviewers may not be the same
individuals for each record. For clarity, we define ‘full text’ here to mean not only the
published record as identified by the search, but associated supplementary material including

the tool itself, which may or may not be accessible in the original paper.

We have already conducted a pilot screening process using a random selection of 25 records
from the aforementioned pilot search. Each of these records was independently screened
against the eligibility criteria specified in the screening instructions by two separate
reviewers. As suggested by the JBI, an agreement of <75% warrants modifications of the

eligibility criteria, whereas an agreement of >=75% suggests that the screening process is

12
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ready to be started. We had an agreement rating of 92% (i.e. these records were rated
identically by each reviewer). The discrepancies were due to vague wording in the element
under the title and abstract section, which led to ambiguity about paper format eligibility. We

modified this in the instructions following a team discussion.

[Prisma style flow chart will go here]

Data Extraction .

.!efore the data extraction begins, all screened tools will be checked for possible updates of
included tools. In case the dataset contains multiple versions of a tool, we will merge the
records and only extract data from the latest version. If there are multiple versions of the
same tool which assess different sub-fields or have different purposes, they will be treated as
unique records. Data extraction will be performed using the metabefor R package (Peters,
2022). This package, developed as a precursor to the metafor package for meta-analyses
(Viechtbauer, 2010), ensures transparent and reproducible data extraction. For each record,
extracted data are arranged in an RMarkdown script ensuring standardised formatting of the
data and enhancing reproducibility and machine-readability. Subsequently, the tools will be
consolidated into a data frame, and both the data frame and the markdown files will be

accessible on Github and OSF repositories. The associated R files consist of a script that

initiates the creation of the template and aggregation of tools into a data frame, as well as the
markdown extraction template. Details of the data extraction items, the markdown extraction
template, and instructions that have been piloted by two of the authors (LB and MT) are
available on the OSE.

The two authors (LB and MT) conducted independent extractions (pilot extractions available
on Github) of the same tool, which was deemed extensive enough to find potential issues in
the data extraction process. The pilot extractions were then compared to check for rater
consistency. The comparison indicated consensus on most items, yet there remained
discrepancies on items that require nuanced interpretation (e.g., open science practices or
items assessing validity). The discrepancies mostly emerged from the unclear statements in
the tool (e.g., how we should count the number of items in the tool, or extract the data about
support). To avoid subjective assumptions, we have outlined detailed guidelines in the

extraction instructions. To further reduce any potential misunderstandings, the extraction
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procedure will be as follows: items from each tool will be extracted by one reviewer and
items marked with an asterisk will be independently validated by a second reviewer, who will
focus solely on these tagged items. Conflicts will be discussed between the two reviewers

and, if necessary, resolved by a third reviewer.

We are particularly interested in what the tools suggest - if anything - systematic reviewers
should do to interpret the final outcome of each record rated with the tool. We will note how
many tools provide guidance on interpreting the overall outcomes of the ratings as well as the
consequential implications for the conclusions of the systematic review, such as how to weigh
poor quality or high risk of bias papers differently to those of higher quality and lower risk.
We will additionally look at how many of the tools provide some form of overall quantitative
scoring or rating system, such as that researchers can quickly identify the highest quality or

highest risk of bias records in their systematic review.

Due to the iterative nature of data extraction, further data items may be added to the
extraction sheet during the extraction process, in which case, this will be transparently

marked as “ad hoc items”.

Analysis of the evidence

We will descriptively map the extracted data from the included records and provide an
overview of existing tools categorised as “risk of bias”, “quality assessment” or “critical
appraisal” tools (depending on how the creators of the tool classified them). We will also
provide a narrative summary about the usability of these tools, i.e. whether the tool includes
detailed information and instructions to aid the researcher to make a decision on the rating of
each item, as well as practical steps by providing some form of completion form (whether for
online or offline use). Additionally, we will provide a summary of tools that could be

appropriate for the assessment of non-intervention designs.

Finally, we will report the type of content that the tools encourage the systematic reviewers to
assess in the original research record, such as the validity and issues of open and reproducible
scholarship as this will help to map any gaps in the available tools that may have arisen over

recent years within the context of the credibility revolution (Vazire, 2018).

Data visualisation will be decided upon once the results are obtained and will depend on the

complexity and richness of the data to ensure a clear presentation of the results.
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