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Abstract
Publication bias poses a critical challenge in scientific literature, where positive results are more frequently
highlighted than negative or null findings. This bias distorts the evidence base, undermining transparency,
integrity, and the reproducibility of scientific discoveries.
In the field of neuroscience, these issues are particularly significant due to the complexity of brain processes
and individual variability in responses.
This article explores the importance of publishing negative and non-confirmatory results, emphasizing their
role in reducing publication bias and strengthening the reliability of scientific conclusions. Through an
analysis of representative studies, we discuss the impact of negative findings on reproducibility and the
overall understanding of neuroscientific phenomena. Additionally, we propose strategies and
recommendations to encourage the publication of such results, fostering a culture of transparency and
methodological robustness in neuroscience research. The clinical implications of addressing publication
bias are also highlighted, showcasing how balanced reporting can influence patient care and treatment
strategies. At the end, some statistical strategies were presented to address the discussed bias.
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Introduction

Publication bias, the selective publication of positive or significant findings, remains a significant
obstacle in scientific literature (Easterbrook et al., 1991; loannidis, 2005). This bias skews the
scientific record, inflating perceived effect sizes and shaping research priorities and policy decisions
(Kriegeskorte et al., 2009; Sziics & Toannidis, 2017). As discussed by Marks-Anglin and Chen (2020)
the concept of publication bias began to surface in scientific literature around the 1980s, however,
awareness of the tendency to prioritize the dissemination of 'successful' research or favorably received
findings can be traced back much earlier. Rather than being a discovery of the late 20th century, this
phenomenon represents a long-standing issue that only became formally studied as a result of the
accumulation of research over time and the advent of methods for synthesizing research findings
(Marks-Anglin & Chen, 2020).

Recent work by Scheel et al. (2021) demonstrated that Registered Reports (RRs) have a lower
incidence of positive results compared to traditional articles, showcasing their potential to counteract
publication bias by promoting the publication of methodologically sound studies regardless of
outcome.

The repercussions of publication bias are especially problematic in neuroscience, where complex
brain mechanisms and considerable inter-individual variability demand comprehensive reporting of
both positive and negative results for reliable interpretation (Mamlouk et al., 2020; Marks-Anglin &
Chen, 2020). For instance, Mamlouk et al. (2020) analyzed the presence of sex bias and omission in
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neuroscience research and found that 16% of articles did not report the sex of research subjects, while
only 15% of studies that included both male and female subjects assessed sex as an experimental
variable. This highlighted an overrepresentation of male-only studies and underscored the need for
more balanced and transparent reporting practices to enhance scientific discovery. Further, the
underreporting of negative outcomes in studies involving cognitive and neurophysiological processes
has limited our understanding of brain function, resulting in skewed meta-analyses and theoretical
models that may not represent reality accurately (loannidis et al., 2014; Soderberg et al., 2021).

One underlying issue related to publication bias is the “fishing” or “p-hacking” phenomenon,
where researchers conduct multiple analyses or alter hypotheses post hoc to obtain statistically
significant results (Forstmeier et al., 2017). This practice not only inflates type | error rates but also
exacerbates publication bias, as only significant findings are more likely to be submitted and accepted
for publication. In neuroscience, where studies often include numerous variables and complex data
sets, the temptation to engage in fishing practices can be particularly strong, compromising the
reliability of findings (Szlics & loannidis, 2017).

RRs offer a robust solution to these issues by requiring the peer review of study protocols before
data collection (Chambers, 2013; Scheel et al., 2021). This preemptive review ensures that studies
are evaluated based on their theoretical and methodological rigor rather than their outcomes. The
benefits of RRs are multifaceted: they promote transparency, discourage fishing practices, and
guarantee the publication of negative or null results, thus contributing to a more balanced scientific
record (Soderberg et al., 2021; Mlinari¢ et al., 2017). Neuroscience has increasingly adopted this
approach, leading to more accurate assessments of brain functions and cognitive processes and
improving the robustness of research outputs (Scheel et al., 2021).

The inclusion of negative results is crucial for refining theoretical models and fostering scientific
integrity (Chambers, 2013; loannidis et al., 2014; Marks-Anglin & Chen, 2020). For example, recent
neuroscience studies that adopted RRs have reported null findings in cognitive load and response
inhibition research, challenging existing models and inspiring new research directions (Mamlouk et
al., 2020; Soderberg et al., 2021). This comprehensive reporting contributes to a more nuanced
understanding of brain mechanisms and helps prevent the overestimation of effect sizes, ultimately
supporting more reliable clinical and research practices (Easterbrook et al., 1991; Sziics & loannidis,
2017).

In summary, addressing publication bias and reinforcing reproducibility involves fostering
transparent reporting practices, encouraging the adoption of Registered Reports, and mitigating
fishing practices (Kriegeskorte et al., 2009; Forstmeier et al., 2017). These efforts are essential for
advancing neuroscience and creating a trustworthy body of evidence that informs future research and
evidence-based applications (Scheel et al., 2021; Soderberg et al., 2021).

Publication Bias in Neuroscience

Publication bias, the tendency to favor positive or significant results over negative or null findings,
presents a significant challenge to the integrity of scientific literature. This bias skews the body of
published evidence, resulting in an overrepresentation of favorable outcomes and leading to

potentially misleading conclusions about the efficacy or significance of various phenomena
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(Easterbrook et al., 1991, loannidis, 2005). The implications of publication bias are especially critical
in neuroscience, where complex brain processes and the high variability of experimental outcomes
demand a comprehensive and balanced reporting of both positive and negative results (Sziics &
loannidis, 2017).

Impact on Scientific Integrity and Reproducibility

Publication bias can severely distort scientific understanding by creating an artificially inflated
perception of effect sizes and overall efficacy. This distortion has profound implications for
theoretical development, meta-analyses, and subsequent research directions (loannidis et al., 2014).
For instance, a meta-analytic study by Mlinari¢ et al. (2017) demonstrated that the exclusion of non-
significant results can lead to overestimated effect sizes, impacting the reliability of neuroscience-
based models and applications. The repercussions extend beyond academic inquiry; they can shape
clinical practices and public health policies that rely on an accurate portrayal of research findings
(Soderberg et al., 2021).

Neuroscience and the Reproducibility Challenge

Neuroscience, with its inherently complex methodologies, has faced significant challenges
related to the replication of study results. Replication studies, which are essential for confirming the
validity and generalizability of research findings, often struggle to match the original studies'
outcomes. Recent large-scale replication efforts, such as those conducted by the Open Science
Collaboration, highlighted that a substantial portion of neuroscience and psychology studies fail to
replicate their original findings (Scheel et al., 2021). These findings underscore the impact of
publication bias, which skews the literature toward positive results and undermines reproducibility.
Factors contributing to this issue include small sample sizes, methodological variability, and the
prevalence of underreported null results.

Mechanisms Perpetuating Publication Bias

Several mechanisms contribute to the persistence of publication bias in neuroscience and other
fields. One of the most concerning is the practice known as “fishing” or “p-hacking,” where
researchers conduct multiple analyses or modify hypotheses post hoc to produce statistically
significant results (Forstmeier et al., 2017). This approach can involve selectively reporting outcomes
that align with desirable results, testing different statistical methods, or re-analyzing data until
significance is achieved. Such practices not only inflate type I error rates but also amplify publication
bias as studies with significant findings are more likely to be submitted and accepted for publication
(Szlics & loannidis, 2017). In neuroscience, where complex and multi-dimensional data sets are
common, the temptation to engage in fishing practices is particularly strong, further compromising
the reliability of reported findings (Scheel et al., 2021).

The editorial and peer review processes can also perpetuate publication bias by prioritizing novel
or significant findings over comprehensive research that may include null or negative outcomes
(Kriegeskorte et al., 2009). This emphasis on "positive™ results pressures researchers to adapt their
methods or selectively report outcomes to align with publication standards, reinforcing the cycle of
bias (Mamlouk et al., 2020).
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Registered Reports as a Mitigation Strategy and Their Impact on Clinical Trials

To counteract publication bias and practices like fishing, initiatives such as Registered Reports
(RRs) have been introduced. RRs involve the peer review of study protocols before data collection,
ensuring that research is evaluated based on methodological rigor rather than the outcomes
(Chambers, 2013; Scheel et al., 2021). By requiring that hypotheses and analysis plans are pre-
registered, RRs limit opportunities for selective reporting and p-hacking, promoting a more balanced
representation of research findings.

RRs have shown considerable success in reshaping the publication landscape, particularly in
cognitive and behavioral neuroscience, where they have led to an increased publication rate of null
findings and greater transparency (Scheel et al., 2021; Soderberg et al., 2021). This shift has reduced
publication bias, fostering a culture that values methodological robustness over the significance of
results.

In clinical settings, the influence of publication bias can be particularly profound. Biases in
reporting outcomes of clinical trials, especially those involving neurological and psychiatric
interventions, can distort the perceived effectiveness of treatments. This distortion can result in the
overprescription, or inappropriate use of therapies based on incomplete or selectively published data.
Clinical replication studies often reveal discrepancies between reported outcomes and actual efficacy,
underscoring the importance of balanced reporting (Mamlouk et al., 2020).

A notable example is the use of cognitive behavioral therapy (CBT) for treating neurological
disorders. While studies highlighting significant positive outcomes are more likely to be published,
those reporting minimal or null effects are often overlooked, leading to an inflated perception of
CBT's effectiveness. The adoption of RRs in clinical trial designs ensures that all results, including
those showing limited or no efficacy, are disseminated, contributing to a more accurate and
comprehensive evidence base for treatment guidelines (Soderberg et al., 2021). This practice benefits
both clinical researchers and patients, promoting a realistic assessment of treatment efficacy and
guiding more informed intervention strategies.

By enhancing transparency and reducing the risk of selective reporting, RRs support the integrity
of clinical research, ensuring that clinical guidelines and patient care are based on the most accurate
and balanced data available.

Conclusions

The publication of negative and non-confirmatory results is essential for advancing scientific
understanding, especially in fields as intricate as neuroscience. Addressing publication bias and
improving reproducibility are not just academic ideals but necessary measures for fostering a reliable
and transparent research ecosystem. This paper has highlighted the impact of publication bias on the
integrity and applicability of neuroscience research, underlining the role of mechanisms like “fishing”
that exacerbate the problem. The success of RRs in promoting the publication of null findings and
discouraging selective reporting offers a promising path forward. By ensuring that studies are
evaluated based on methodological soundness rather than their results, RRs mitigate biases and
contribute to a more balanced representation of research outcomes. The incorporation of RRs into
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both basic neuroscience and clinical trial protocols ensures that negative results are recognized as
valuable contributions to the collective evidence base. This inclusion fosters a more nuanced
understanding of complex brain processes and supports more robust theoretical models and clinical
applications. The broader adoption of such practices can help recalibrate the research culture towards
one that values transparency and comprehensive reporting.

Pathways for Future Research and Practice

To further strengthen efforts against publication bias, research should continue to evaluate
the long-term impact of RRs on scientific literature, particularly their sustainability across various
subfields of neuroscience. Broader implementation of RRs in clinical trials, especially in
neurological and psychiatric research, will be critical for improving the accuracy of treatment
guidelines. Exploring alternative pre-registration models and quantifying the prevalence of
fishing practices can provide insights to develop more refined strategies that enhance data
analysis rigor. Comparative studies on journal publication policies and educational initiatives for
researchers will also play a vital role in promoting transparency and methodological soundness
in future studies. Ultimately, embracing these steps will enhance the reliability of scientific
findings, strengthen meta-analytic conclusions, and improve clinical guidelines. This approach
benefits researchers, clinicians, and, most importantly, patients who rely on evidence-based
treatments. Moving forward, support for initiatives like Registered Reports and a commitment to
transparent research practices are crucial for building an accurate and trustworthy body of
scientific knowledge in neuroscience and beyond.

Statistical Strategies to Address Publication Bias
To conclude, a list of “statistical suggestions” that can be implemented to mitigate publication bias,
based on a recent Meta-analysis guide with R by Harrer et al. (2021):

a. Effect Size Interpretation: Addressing publication bias begins with acknowledging its
impact on effect size interpretation. Studies that selectively report significant results can
inflate effect sizes, skewing meta-analytic findings. Methods like Hedges' g correct for small-
sample bias, providing more accurate effect size estimates and ensuring robust meta-analyses.

b. P-Curve Analysis: This tool evaluates the distribution of significant p-values in published
studies to assess their evidential value and detect potential p-hacking or fishing practices. A
well-constructed p-curve helps differentiate between genuine findings and those influenced
by selective reporting.

c. Power Analysis: Ensuring that studies are adequately powered is crucial for reproducibility.
Low-powered studies contribute to publication bias and often fail to replicate. Pre-registration
that includes a priori power analysis enhances study reliability by setting a standard power
threshold, typically 80%.

d. Between-Study Heterogeneity: Quantifying heterogeneity using metrics like 12 and 2 is
essential for interpreting pooled meta-analytic results. High heterogeneity indicates variability
that requires cautious interpretation and suggests the need for more sophisticated random-
effects models.
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e. Risk of Bias Assessment Tools: Tools like funnel plots and Egger’s test are effective for
detecting asymmetries in meta-analytic data, pointing to potential biases. These visual and
statistical assessments reinforce the credibility of meta-analytic conclusions.

f. Bayesian Approaches: Bayesian meta-analysis, which incorporates prior knowledge, offers
a flexible alternative to traditional methods. This approach is particularly effective when
handling mixed or null results, providing a nuanced interpretation that integrates past and
present data.

These statistical strategies collectively enhance transparency and reliability, countering the
skewed representation of research outcomes due to publication bias. Implementing these methods
across neuroscience research can pave the way for more balanced and trustworthy evidence synthesis.
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