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Abstract
Retractions serve as a critical self-corrective mechanism within the scientific enterprise, yet their implementation remains 
inconsistent and unevenly consequential across disciplines and institutions. This paper examines the causes, patterns, pro-
cesses, and impacts of retractions. This paper accentuates that the retractions arise from a complex interplay of individual 
misconduct, systemic publication pressures, inadequate peer review, and cultural conditions that discourage honest error 
correction. Retraction notices are found to be frequently incomplete, poorly disseminated, and inconsistently linked across 
bibliographic databases, allowing flawed findings to persist in citation networks long after formal withdrawal. The paper 
further demonstrates that retraction impacts fall disproportionately on early-career researchers, particularly those in develop-
ing countries. These findings carry relevance for journals such as Naunyn–Schmiedeberg’s Archives of Pharmacology, which 
publishes translational research with direct clinical and regulatory implications. The paper also is aligned with the goals 
of United Nations Sustainable Development Goal 3 (good health and well-being) and SDG 16 (peace, justice, and strong 
institutions), as strengthening scientific integrity infrastructure supports both evidence-based healthcare and accountable 
research governance. Concrete reforms are proposed, including standardized retraction notices and open-access policies, to 
ensure that retractions fulfill their promise as instruments of scientific self-correction.
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Introduction

Science is often characterized as a self-correcting enter-
prise. Retraction, in principle, operationalizes this ideal; it 
is the formal mechanism through which the scientific record 
is amended when published work is found to be flawed, 
fabricated, or ethically compromised. Yet, the practice of 
retraction reveals a far more complex reality. Over the past 
two decades, retraction rates have risen markedly across 

disciplines and regions, reflecting not only improvements in 
post-publication scrutiny but also deeper systemic pressures 
within the research ecosystem (Fang et al. 2012; Brainard 
2018; Vuong 2020a). Advances in detection technologies 
including plagiarism software, forensic image analysis, 
and open databases such as Retraction Watch have made 
it increasingly difficult to conceal misconduct. At the same 
time, the intensification of “publish or perish” imperatives 
has heightened incentives for questionable research practices 
(Fanelli 2010; Edwards and Roy 2017), while the emergence 
of paper mills has industrialized fraudulent publication at 
an unprecedented scale (Else and Van Noorden 2021; Nash 
2022; Parker et al. 2024). As argued by SeyedAlinaghi et al. 
(2024), the retraction phenomenon is not merely technical 
but fundamentally structural and ethical, rooted in the social 
organization of contemporary science.

These dynamics carry particular weight in pharmacol-
ogy and allied health sciences, where the boundary between 
knowledge production and real-world application is excep-
tionally narrow. Pharmacological research directly informs 
drug discovery, dosing regimens, safety profiling, and 
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therapeutic guidelines. Consequently, errors or misconduct 
in published studies may not remain confined to academic 
discourse but can propagate into clinical trials, regulatory 
decisions, and patient care. Retractions in pharmacology 
therefore represent not only epistemic corrections but also 
potential safeguards against harm. However, when retrac-
tions are delayed, opaque, or poorly disseminated, flawed 
findings may continue to influence prescribing practices, 
systematic reviews, and meta-analyses that underpin evi-
dence-based medicine. In allied disciplines such as nursing, 
public health, and medical laboratory sciences, where pro-
tocols and interventions are often derived from aggregated 
evidence, the persistence of invalidated findings can com-
promise both practice standards and patient outcomes.

Retractions matter because scientific knowledge is cumu-
lative and interdependent. Once published, flawed findings 
do not simply vanish; they diffuse through citation networks, 
inform subsequent studies, and may even become embedded 
in clinical guidelines, policy frameworks, and algorithmic 
training datasets. Early work by Sheth and Thaker (2014) 
conceptualized retracted studies as a form of “residual pseu-
doscience,” continuing to exert epistemic influence despite 
formal withdrawal. More recent bibliometric evidence con-
firmed that retracted articles frequently continued to be 
cited, often without acknowledgment of their retracted sta-
tus, thus perpetuating misinformation within the scholarly 
record (Madlock-Brown and Eichmann 2015; Bar-Ilan and 
Halevi 2017; Hsiao and Schneider 2022; Wang et al. 2022). 
In pharmacology, this persistence is particularly consequen-
tial; for example, retracted preclinical findings can misguide 
drug target validation, while compromised clinical studies 
may distort assessments of drug efficacy and safety. The 
downstream effects include wasted research investments, 
flawed therapeutic recommendations, and, in worst cases, 
adverse patient outcomes. The urgency of this issue was 
starkly illustrated during the COVID-19 pandemic, when 
accelerated peer review processes coincided with a surge in 
high-profile retractions linked to data integrity concerns and 
ethical violations (Yeo-Teh and Tang 2021; Schonhaut et al. 
2022). Several of these retractions involved pharmacological 
interventions. This underscores how rapidly disseminated 
but unreliable findings can shape global treatment narratives 
before adequate validation.

Despite growing scholarly attention, the literature on 
retractions remains uneven and fragmented. Empirical stud-
ies have disproportionately focused on biomedical sciences 
and high-impact English-language journals, leaving other 
disciplines and geographic regions comparatively underex-
plored (Grieneisen and Zhang 2012; Vuong 2020b). Even 
within biomedical domains, pharmacology-specific analy-
ses remain limited, particularly regarding how retracted evi-
dence propagates through drug development pipelines and 
clinical practice guidelines.

Moreover, while quantitative analyses have mapped 
trends and causes, less attention has been given to the lived 
and professional consequences of retraction for authors, 
particularly early-career researchers navigating precarious 
academic environments. Institutional responses to retraction 
also vary widely, with inconsistent adherence to established 
ethical guidelines such as those proposed by the Commit-
tee on Publication Ethics (COPE). Notably, the quality and 
transparency of retraction notices, the primary communica-
tive instruments of correction, differed substantially across 
journals, often obscuring rather than clarifying the reasons 
for retraction (Budd et al. 1998; Resnik and Dinse 2013; 
Heibi and Peroni 2024). In pharmacology and allied fields, 
such opacity is especially problematic, as practitioners and 
policymakers depend on clear, timely signals to reassess 
clinical evidence and ensure patient safety.

This paper strives to address these critical gaps by offer-
ing a cross-disciplinary analysis of retractions, with par-
ticular attention to their implications for pharmacology and 
allied health sciences. To be more particular, it (1) investi-
gates the underlying causes and patterns of retracted pub-
lications across diverse fields and geographic contexts; (2) 
evaluates the processes and standards through which retrac-
tions are implemented; and (3) assesses their broader impli-
cations for authors, journals, and the integrity of scientific 
knowledge.

Causes and patterns of retractions

Retractions arise from a broad spectrum of failures, rang-
ing from deliberate misconduct to unintentional error. 
Consistent with prior classifications, the most commonly 
documented causes can be grouped into three broad cat-
egories: (1) ethical misconduct, including plagiarism, data 
fabrication and falsification, duplicate publication, author-
ship disputes, and manipulated peer review; (2) scientific 
distortion, such as methodological flaws, irreproducibility, 
data misinterpretation, and unsupported conclusions; and (3) 
administrative errors, including publisher mistakes, edito-
rial oversights, and technical failures. While these catego-
ries provide analytical clarity, they often blur in practice, 
reflecting the complex and layered nature of failure within 
contemporary research systems. Drawing on established 
classifications in the retraction literature, the major catego-
ries of retraction causes and their disciplinary manifestations 
are summarized in Table 1.

As noted by Casadevall et  al. (2014), misconduct 
accounted for a substantial proportion of retractions across 
disciplines, although unintentional errors were more preva-
lent in experimental and data-intensive fields. Importantly, 
the distinction between honest error and intentional fraud is 
frequently obscured in retraction notices, which tended to 



Naunyn-Schmiedeberg's Archives of Pharmacology	

lack transparency in attributing responsibility. This ambigu-
ity not only complicates accountability but also limits the 
capacity of the scientific community to learn from failure. 
Barriers to initiating retraction further exacerbated the prob-
lem. Redman et al. (2008) highlighted institutional reluc-
tance driven by concerns over reputational damage, legal 
liability, and the absence of clear procedural guidelines. 
As a result, flawed or compromised research may persist in 
the literature long after its deficiencies are recognized, an 
issue that directly reinforces the concern raised in the intro-
duction regarding the prolonged circulation of invalidated 
knowledge.

Patterns of retraction also vary significantly across disci-
plines. This reveals how epistemic norms and institutional 
practices shaped the manifestation of scientific failure. In 
biomedical sciences, retractions are most associated with 
fraud, plagiarism, and ethical violations, including failures 
in human subjects’ protection. These cases tend to be iden-
tified relatively quickly, often within two to three years of 
publication, reflecting both the high stakes and the inten-
sity of scrutiny in these fields (Kohl and Faggion 2024). In 
contrast, social sciences exhibited a different profile, where 
retractions more frequently stemmed from data errors, sta-
tistical misinterpretations, and administrative issues (Craig 
et al. 2020). As observed by Basumatary and Verma (2024), 
awareness of retractions was comparatively lower in these 
disciplines, and the normative response to retracted work 
was less stringent. Technological and engineering fields 
present yet another pattern, where plagiarism and duplicate 
publication dominate. Notably, retraction rates rise sharply 
in several developing research systems, including China, 
Iran, India, and South Korea, a trend that Eldakar and She-
hata (2023) attributed to systemic evaluation structures that 
prioritize publication volume over research quality.

Geographic distributions of retractions further under-
scored the structural dimensions of the problem. While 
countries such as China, the United States, and Russia 

contributed the highest absolute numbers of retractions, 
these figures must be interpreted in relation to overall 
research output (Ribeiro and Vasconcelos 2018; Lendvai 
and Sasvári 2025). More revealing were disproportionate 
retraction rates in emerging economies, which Feng et al. 
(2025) linked to institutional and cultural factors, including 
hierarchical research environments, limited enforcement of 
integrity policies, and constrained opportunities for junior 
researchers to challenge senior authority. These patterns 
reinforce the argument advanced in the introduction; retrac-
tions are not isolated anomalies, but indicators of deeper sys-
temic pressures embedded in the global research enterprise.

Issues of data and image integrity illustrated these vul-
nerabilities with clarity. In biomedical and pharmacological 
research, inappropriate image duplication, manipulation, and 
fabrication remained pervasive, with detection increasingly 
reliant on forensic software tools. Dixit and Pandey (2024) 
argued that addressing these challenges required not only 
technological solutions but also the institutionalization of 
image verification as a standard component of peer review. 
Beyond images, broader data integrity concerns permeated 
clinical trials, pharmaceutical studies, and healthcare data-
sets, where poor documentation practices and inconsistent 
reporting standards created conditions in which both error 
and fraud could remain undetected. The implications are 
especially consequential in pharmacology and allied health 
sciences, where compromised data may influence drug 
development pipelines, therapeutic guidelines, and patient 
safety outcomes. Emerging technologies such as block-
chain-based audit trails offer potential solutions for enhanc-
ing transparency and traceability, although their adoption 
remains limited.

COVID-19 pandemic brought these dynamics into sharp 
relief. Accelerated publication timelines and expedited peer 
review processes, implemented in response to urgent global 
demand for knowledge, exposed tensions between speed 
and rigor. Anderson et al. (2021) documented a surge in 

Table 1   Categories of retraction causes with disciplinary examples

Categories synthesized and adapted from prior literature on scientific retractions, including Casadevall et  al. (2014), Redman et  al. (2008), 
Ribeiro and Vasconcelos (2018), and Kohl and Faggion (2024). This classification represents an author-developed synthesis grounded in existing 
studies

Category Subcategory Representative disciplines Example manifestation

Ethical misconduct Plagiarism Engineering, social sciences Textual duplication without attribution
Data fabrication/falsification Biomedicine, pharmacology Fabricated trial results, manipulated images
Duplicate publication All disciplines Redundant submission across journals
Manipulated peer review Biomedicine, chemistry Fake reviewer identities

Scientific distortion Methodological flaws Clinical sciences, psychology Underpowered studies, flawed design
Irreproducibility Pharmacology, Biology Failed experimental replication
Data misinterpretation Social sciences Statistical errors, unsupported conclusions

Administrative error Publisher/editorial mistakes All disciplines Erroneous duplication, formatting failures
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retractions during this period, many linked to data integrity 
failures, ethical lapses, and methodological weaknesses. 
While rapid dissemination facilitated timely scientific 
exchange, it also amplified the downstream consequences 
of flawed research, particularly in fields such as pharmacol-
ogy, where preliminary findings on therapeutic interventions 
quickly informed clinical and public health decisions.

A further transformation in the landscape of retractions 
has been marked by the rise of paper mills, signaling a shift 
from isolated instances of individual misconduct to coordi-
nated, industrialized deception that exploits systemic vulner-
abilities in peer review, editorial oversight, and authorship 
verification, as first highlighted by Marcus and Oransky 
(2014). This shift reflects both an increase in the volume of 
misconduct and a change in its organization and execution, 
a trend substantiated by empirical evidence documenting 
the rapid proliferation of paper mill, generated publications 
across disciplines, characterized by fabricated data, manipu-
lated images, recycled text, and falsified authorship (Candal-
Pedreira et al. 2022; Mascato Fontaíña et al. 2025). Com-
pounding these challenges is the unethical use of artificial 
intelligence, including AI-assisted ghostwriting, automated 
text generation, and advanced plagiarism techniques, which 
further enhances the efficiency, scalability, and apparent 
credibility of fraudulent submissions and increasingly blurs 
the boundaries between legitimate and deceptive scholarship 
(Giray et al. 2026; Oliveira et al. 2026; Subaveerapandiyan 
et al. 2025). The proliferation of such practices underscores 
the inadequacy of viewing retractions solely through the lens 
of individual ethical failure. Instead, the causes and patterns 
of retractions point to structural vulnerabilities in how sci-
entific work was incentivized, evaluated, and disseminated.

Retraction processes and effectiveness

The formal process of retraction is straightforward in prin-
ciple: a paper is identified as flawed or fraudulent, a notice 
is issued, and the scientific record is corrected (see Figs. 1, 
2, and 3). In practice, however, this process remained slow, 
inconsistent, and frequently opaque. As noted by Bakker 
et al. (2024), many retracted publications were not clearly 
marked or properly linked to their retraction notices across 
bibliographic databases, allowing withdrawn studies to per-
sist in circulation without visible warning. This problem 

was compounded by the quality of retraction notices them-
selves. Notices often omitted the reason for retraction, failed 
to assign responsibility, and provided little or no informa-
tion regarding whether an institutional investigation had 
taken place. Xu and Hu (2023) argued that such opacity 
reflects deeper institutional reluctance to assume public 
accountability.

Standardization of retraction notices is therefore not a 
bureaucratic formality but a substantive mechanism for 
safeguarding research integrity. Best practices, informed 
by guidelines from COPE, emphasized transparency, com-
pleteness, and traceability. These included clearly stating 
the reason for retraction, identifying responsible parties, 
documenting investigative processes, and specifying correc-
tive actions. The key quality indicators for retraction notices 
are outlined in Table 2. Empirical evidence supported the 
effectiveness of such standardization. Shi et al. (2025) dem-
onstrated that rubric-based retraction notices significantly 
improved clarity and reduced ambiguity, while clearer labe-
ling was shown to decrease improper post-retraction cita-
tions by more than fifty percent. Similarly, Cunningham 
et al. (2025) found that in clinical subfields such as otolar-
yngology, the clarity of retraction notices was directly asso-
ciated with the extent to which retracted studies ceased to 
be treated as credible evidence. To evaluate the transparency 
and quality of retraction notices, established criteria from 
the Committee on Publication Ethics (COPE) are adopted, 
as summarized in Table 2.

While these formal mechanisms remained central, the 
processes leading to retraction are increasingly shaped by 
informal, decentralized forms of scrutiny, most notably 
through social media platforms such as X (formerly Twit-
ter), Reddit, and Facebook (see Fig. 4). Emerging evidence 
suggested that critical discourse on these platforms often 
preceded formal investigations, effectively functioning as an 
early warning system for problematic research (Fieldhouse 
2026). Negative commentary, including methodological 
critiques and allegations of misconduct, rapidly amplifies 
concerns that might otherwise have remained unnoticed 
within traditional peer review systems. This dynamic intro-
duces a new layer of post-publication review, accelerating 
the identification of flawed work and, in some cases, prompt-
ing journals to initiate retraction proceedings more quickly. 
However, this acceleration is not without risk. The same 
mechanisms that enabled rapid accountability may also 
have exerted pressure on editorial decision-making, rais-
ing concerns about premature or insufficiently investigated 
retractions driven by public scrutiny rather than rigorous 
evaluation. In this sense, social media is not merely an aux-
iliary tool but an emerging force reshaping the governance 
of scientific integrity.

These developments extend the scope of retraction 
processes beyond traditional editorial and peer review 

Fig. 1   Example NSAP retraction note. This is a formal retraction 
note for the study on ovarian cancer; it details the specific reasons 
the NSAP discredited the work. It explains that multiple figures were 
reused from unrelated publications and that the authors admitted the 
experiments were outsourced to a commercial lab, which is a com-
mon indicator of “paper mill” activity. While one author accepted 
the retraction, the other failed to respond to the publisher’s inquiries, 
leading to the permanent removal of the study’s validity

◂
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mechanisms. Editorial oversight, while foundational, has long 
exhibited variability in effectiveness. Horbach and Halffman 
(2019) showed that different peer review models differed sig-
nificantly in their capacity to detect problematic submissions, 
and many journals still lacked clear protocols for handling 
ethical concerns. Compounding this issue, Teixeira da Silva 
(2022) highlighted the paradox of editorial accountability, 
arguing that editors with histories of misconduct may con-
tinue to occupy positions of authority, thereby undermining 
the credibility of the very systems they are meant to uphold.

At the same time, digital infrastructures are transforming 
what is possible in retraction management. Platforms such as 
Retraction Watch (see Fig. 5) provide integrated systems for 
tracking retracted publications and their citation networks, 
enabling more systematic monitoring of the diffusion of 
invalidated knowledge (Li et al. 2024). Advances in auto-
mated detection tools, statistical anomaly identification, and 
AI-assisted manuscript screening further enhance the capacity 
to detect misconduct in both pre- and post-publication con-
texts. Also, Wang (2023) emphasized the need for informa-
tion retrieval systems to more effectively incorporate retraction 
metadata, ensuring that researchers are alerted to the status of 
withdrawn work during literature searches.

The effectiveness of retractions as a corrective mechanism 
ultimately depends on how these formal and informal pro-
cesses interacted. When retraction notices are transparent, 
detection systems are robust, and dissemination channels 
clearly signal the status of invalidated work, retractions could 
meaningfully reduce citation rates and redirect the trajectory 
of scientific inquiry. As demonstrated by Furman et al. (2012), 
retractions in biomedicine could significantly influence sub-
sequent research directions, discouraging reliance on flawed 
findings. However, the increasing involvement of decentral-
ized actors such as social media communities and AI systems 
reveals that retractions are indicators of broader systemic 
strain. The challenge, therefore, lies not only in improving pro-
cedural efficiency but in ensuring that emerging mechanisms 
of accountability enhance, rather than compromise, the rigor, 
fairness, and credibility of the scientific enterprise.

Impacts of retractions on the scientific 
community

A retraction is not merely a bibliographic event. Its con-
sequences extend across careers, citation practices, insti-
tutional accountability, and the geographic landscape of 
scientific knowledge. For researchers directly involved, 
the professional costs can be severe. For example, Memon 
et al. (2025) demonstrated that retractions impose measur-
able career penalties, including reduced publication rates, 
diminished citation counts, and disrupted collaboration 
networks. Also, Han et al. (2025) found, in their analysis 
of Chinese medical researchers, that junior authors were 
significantly more likely to leave academia following a 
retraction, while senior researchers tended to preserve both 
their productivity and institutional standing.

Zhang and Fu (2022) corroborated this pattern, show-
ing that authors with retracted publications in clinical 
medicine exhibited markedly altered career trajectories, 
with early-career researchers most vulnerable to long-
term productivity loss. Mistry et al. (2019) added a further 
dimension, documenting that biomedical researchers who 
accumulated multiple retractions showed substantially 
reduced post-retraction output, raising questions about 
whether such penalties were proportionate to individual 
culpability. This asymmetry is particularly troubling when 
early-career researchers are co-listed on papers where mis-
conduct originated with senior colleagues.

The stigma associated with retraction extends beyond 
career metrics. Joshi and Minirani (2024) noted that this 
stigma actively deterred self-correction: researchers who 
discovered errors in their own work may have weighed 
the costs of retraction against the risk of quiet inaction 
and chosen the latter. This chilling effect on honest self-
reporting undermines the very mechanism retractions 
were meant to support. Meanwhile, Marcus and Oransky 
(2017) argued that destigmatizing genuine error correc-
tion was not a peripheral concern but a precondition for a 
healthier scientific culture. In pharmacology specifically, 
where research outcomes bear on drug efficacy, dosing, 
and patient safety, this culture of avoidance allows flawed 
data to persist in the literature long after researchers have 
privately recognized its limitations.

Retractions led, on average, to a sixty percent reduc-
tion in citation frequency, a significant but incomplete 
effect. A substantial portion of retracted papers continued 

Fig. 2   Example NSAP retraction paper. This is an original research 
paper from NSAP regarding Alzheimer’s disease treatments, but it 
is now stamped with a prominent, diagonal "RETRACTED ARTI-
CLE" watermark. This visual overlay serves as a critical warning to 
researchers, signaling that the paper is no longer considered part of 
the reliable scientific record

◂
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to accumulate citations as though they remained credible 
contributions. Tang (2023) identified several reinforc-
ing factors: low visibility of retraction notices, continued 
online availability of the original paper, and researchers’ 
reliance on secondary sources rather than primary data-
bases. Yang et al. (2024) examined retraction effectiveness 
in psychology and found that withdrawn papers continued 
to be cited at rates that rendered the corrective function of 
retraction largely symbolic.

In the same vein, Palla et al. (2023) documented a com-
parable pattern in Indian-authored retracted papers, where 
post-retraction citation rates remained high enough to sug-
gest that the retraction notice had not reached a meaningful 

portion of the readership. This pointed to a newer dimension 
of this problem: retracted articles on stem cells continued 
to be cited in active research and incorporated into outputs 
generated by AI tools such as ChatGPT, embedding flawed 
findings in contexts where their retracted status may never 
surface. This is consequential in pharmacology and allied 
biomedical fields. Zhu et al. (2024) showed that retracted 
microRNA biomarker articles continued to be cited in sub-
sequent publications. This shows how invalidated findings in 
translational research could infiltrate clinical reasoning well 
after formal withdrawal.

Journals faced their own accountability pressures. Manag-
ing retractions demanded transparent editorial processes, clear 

Fig. 3   Example retracted book. An entire academic book, Master-
ing Machine Learning: From Basics to Advanced, has been formally 
withdrawn by the publisher after its initial release. The prominent 
“RETRACTED BOOK” watermark and title modification serve as 
a permanent warning to readers. Retracting a complete textbook is 

relatively rare compared to retracting individual research papers. This 
suggests that the issues with the book were catastrophic and perva-
sive, such as widespread plagiarism, severe copyright infringement, 
or fundamentally flawed/fabricated content that could not be fixed 
with a simple correction

Table 2   Quality indicators for retraction notices based on COPE guidelines

Indicators derived and adapted from the retraction guidelines of the Committee on Publication Ethics (COPE, 2019). Observed gaps are synthe-
sized from prior empirical studies on retraction practices

Quality indicator Description Observed gap in practice

Stated reason for retraction Clear explanation of the specific cause Frequently absent or vague
Attribution of responsibility Identification of the party or parties at fault Routinely omitted
Documentation of investigation Reference to institutional review or inquiry process Often absent entirely
Corrective actions specified Description of steps taken following identification of the problem Rarely included
Visibility and linking Notice linked to original article across bibliographic databases Inconsistent across platforms
Timeliness Time elapsed between problem identification and formal retraction Highly variable across journals
Accessibility Retraction notice available in open access format Limited in subscription-based journals
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Fig. 4   Dr. Warne’s post on AI 
hallucinations in a retracted 
paper. This is a post by Dr. 
Russell T. Warne featuring 
a nonsensical AI-generated 
infographic from a paper 
published in Scientific Reports 
in November 2025. Replete 
with hallucinations, the figure 
bypassed editorial scrutiny until 
scholars and netizens shared the 
absurdity on social media. The 
resulting public outcry forced 
the journal to retract the paper

Fig. 5   Retraction watch website. Note: Retraction Watch (retraction-
watch.com) is a nonprofit watchdog website and database dedicated 
to tracking scientific papers withdrawn due to errors or academic 
fraud. Through its investigative blog, it reports the specific reasons 
why research is pulled, such as fake peer reviews or plagiarism, while 

its comprehensive, searchable database helps scientists avoid acciden-
tally citing invalid studies. The platform promotes transparency and 
upholds the integrity of academic publishing by ensuring that mis-
takes and misconduct are made public
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communication with authors and readers, and a willingness to 
absorb reputational costs. Katavić (2014) argued that respon-
sibility for retraction is frequently diffused among authors, 
institutions, and journals in ways that allowed each party to 
defer action until another moved first. Indeed, this is a structural 
problem, not simply a failure of individual will. For a pharma-
cology journal such as NSAP, where published findings may 
directly inform experimental design, drug development deci-
sions, or therapeutic practice, this diffusion carried particular 
risk: a retracted pharmacological study that continued circulat-
ing unchallenged could exert downstream influence on clinical 
or regulatory outcomes long after its formal withdrawal.

Geographic and collaboration patterns added a further 
layer of complexity, as summarized in Table 3. International 
research collaborations are associated with lower retraction 
rates than purely domestic ones (Zhang et al. 2020). This 
suggests that cross-institutional accountability exerted some 
protective effect. Developing countries, particularly in health 
and life sciences, showed disproportionately higher retrac-
tion rates, and domestic collaborations in these contexts 
were more prone to misconduct (Bhattacharyya et al. 2025; 
Stavale et al. 2019). Rossouw et al. (2020) examined retrac-
tion patterns among African-region authors, finding that lim-
ited institutional infrastructure and insufficient investment in 
research integrity training contributed to heightened vulner-
ability in these settings.

A note to Naunyn–Schmiedeberg’s archives 
of pharmacology

Naunyn–Schmiedeberg’s Archives of Pharmacology (NSAP) 
is not a bystander in the crisis of scientific fraud; it is a docu-
mented target. What Sabel and Seifert (2021) called criminal 
science publishing gangs have infiltrated this journal, and 
NSAP has retracted papers into 2026 as direct evidence of 

that assault. This speaks plainly to everyone who touches 
NSAP that the problem is real, that it is ongoing, and that 
each has a role in containing it.

Sabel et al. (2026) calculated that true fake publishing 
runs approximately 19 times the number of formally retracted 
papers, meaning the 5671 biomedical retractions recorded in 
2023 represent only a fraction of actual fraud. NSAP has felt 
this directly. Seifert (2021) identified 20 characteristic fea-
tures of paper mill submissions targeting the journal, while 
Wittau et al. (2024) found that among 2056 rejected NSAP 
manuscripts later published elsewhere, four had their entire 
authorship replaced: the same fabricated science, new names 
purchased to carry it. Paper mills exploit interjournal blindness, 
submitting simultaneously and swapping authors when original 
buyers withdraw (Wittau et al. 2024). Teixeira da Silva (2025) 
has asked whether a formal blacklist is now warranted.

What makes this crisis acute is the deceptive quality of 
the product. Wittau and Seifert (2023) compared 12 retracted 
fake papers against 733 legitimate NSAP articles and found 
them largely indistinguishable at the metadata level. Review-
ers should not rely on the sense that a paper merely looks 
fine. These manuscripts are engineered to pass. Worse, 
retraction does not undo the contamination: fake papers 
continue to accumulate citations after withdrawal, and in 
pharmacology, where findings touch drug efficacy and toxic-
ity thresholds, that silent propagation carries clinical conse-
quences (Wittau and Seifert 2023; Wang 2023).

How pharmacology journals discuss 
the retraction problem

Pharmacology journals differ in how openly they discuss 
retractions. While some include reporting retractions as part 
of their public obligation to protect the scientific record, 
others generally include only individual retraction notices or 

Table 3   Geographic and collaborative patterns in retractions

Region/context Retraction profile Key contributing factors Source

China High absolute retraction volume; 
elevated rates in technology and 
biomedical fields

Publication pressure, paper mill activ-
ity, hierarchical research culture

 Feng et al. (2025)

United States High absolute numbers; relatively 
lower proportional rates

Strong institutional oversight; active 
post-publication scrutiny

 Ribeiro and Vasconcelos (2018)

Russia Elevated retraction rates, particularly in 
engineering and chemistry

Plagiarism, duplicate publication  Ribeiro and Vasconcelos (2018)

Iran, India, South Korea Rising retraction rates in recent 
decades

Quantity-over-quality publication 
incentives

 Eldakar and Shehata (2023)

Africa Disproportionate vulnerability in life 
sciences

Limited research integrity infrastruc-
ture; insufficient training

 Rossouw et al. (2020)

International collaborations Lower retraction rates compared to 
domestic-only collaborations

Cross-institutional accountability and 
peer oversight

 Zhang et al. (2020)
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general statements about publication ethics. The distinction 
between these approaches is significant because it defines 
how retractions are perceived, either as a threat to reputation 
or as a necessary mechanism of scientific correction.

Naunyn–Schmiedeberg’s Archives of Pharmacology pro-
vides a clear example of direct editorial engagement. Seifert 
(2021) describes that this journal issued a statement acknowl-
edging that it was the target of a large number of manuscript 
submissions produced by paper mills and describes the specific 
warning signs that may help prevent such submissions. This 
approach frames retraction-related activity not as evidence of 
journal failure, but as part of an active integrity response. It also 
helps readers, reviewers, and editors understand that fraudulent 
submissions are often systemic and professionally engineered, 
rather than easily detectable through conventional peer review 
alone. It also helps readers, reviewers, and editors understand 
that submissions from paper mills are usually both systemic 
and professionally engineered, and are usually difficult to detect 
using traditional peer review processes.

Similarly, the British Journal of Pharmacology has also 
examined article retractions within its own publication record 
and linked the issue to broader strategies for reducing fraud-
containing articles (van der Heyden 2024). Such self-exam-
ination is valuable because it shifts the discussion beyond 
the correction of individual papers toward what retractions 
reveal about editorial screening, post-publication monitoring, 
and research integrity risks. However, this level of reflection 
remains uneven across pharmacology journals. Many journals 
still engage with retractions mainly at the procedural level, by 
issuing notices or referring to publication ethics policies, with-
out wider discussion of paper mills, post-retraction citation, or 
reputational barriers to transparent correction.

This limited public discussion may reflect reputational anxi-
ety. Journals may fear that visible retractions will suggest weak 
editorial control or damage their standing among authors and 
readers. However, failing to openly discuss retractions creates 
additional risk to the integrity of research. In pharmacology, 
unreliable findings may influence drug development, toxic-
ity assessment, clinical reasoning, systematic reviews, and 
regulatory decisions. For this reason, retraction transparency 
should be treated as a marker of editorial responsibility rather 
than reputational weakness. Pharmacology journals should 
therefore move beyond minimum procedural compliance and 
discuss more explicitly how retractions are detected, commu-
nicated, and monitored after publication.

What journals can do: proactive 
and risk‑based responses

NSAP has responded with notable seriousness yet the 
scale of the problem demands more than reactive correc-
tions. Journals are increasingly moving toward risk-based 

screening, where the track record of both the author and 
their home institution serves as a critical signal for editorial 
scrutiny. Several layers of intervention are now available and 
merit wider adoption.

1.	 Risk-based triage and flagging

Journals may use internal databases to flag submissions 
from authors or institutions with significant retraction histo-
ries. Manuscripts from high-risk sources can undergo a pre-
technical review by an ethics committee or research integrity 
officer before they reach subject–matter peer reviewers. In 
severe cases of misconduct, data fabrication in particular, 
journals may blacklist specific authors or place them on 
probationary status for a defined period. van Diest et al. 
(2025) described NSAP’s own post-publication surveillance, 
which includes image forensics and physiological plausibil-
ity checks, as a model for this kind of front-loaded scrutiny.

2.	 Mandatory raw data audits

While many journals encourage data sharing, for high-
risk researchers, it should become a strict precondition for 
review rather than a recommendation. Editors may require 
submission of original, unedited raw data files (e.g., blots, 
spreadsheets, and time-stamped lab notes) to verify authen-
ticity before any editorial decision is made. Independent 
statisticians can re-run analyses on flagged papers to check 
whether results are, as the field sometimes puts it, too good 
to be true. Wittau et al. (2024) proposed interpublisher meta-
data sharing as a parallel mechanism for detecting author-
ship substitutions across journals, a structural reform that 
could make raw data fraud far harder to hide.

3.	 Institutional integrity certificates

If an institution carries a history of systemic issues, such 
as inadequate oversight of paper mill activity, journals may 
shift the burden of proof back to the university. This can take 
the form of a formal letter from the research integrity officer 
or dean, certifying that submitted data has been internally 
audited. Where multiple retractions point to an institutional 
pattern, publishers may issue expressions of concern for all 
pending papers from that organization until a full investiga-
tion is completed. A mandatory attestation stating that no 
paper mill involvement or AI misuse has occurred already 
accompanies review submissions at NSAP (Seifert 2021); 
requiring institutional co-signature extends that logic.

4.	 Specialized peer reviewer briefing

Editors may select reviewers with forensic detection 
expertise, not only subject–matter knowledge. Reviewers 
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can be explicitly briefed to look for signs of data manipula-
tion or tortured phrases (i.e., nonstandard synonyms used to 
evade AI detectors or plagiarism checkers) particularly when 
an author’s retraction history involves those specific issues. 
Journals are also increasingly likely to perform identity veri-
fication, including checks of institutional email addresses 
and ORCID profiles, to guard against fake persona networks. 
If a researcher with a problematic record submits a paper 
raising even minor questions, journals may issue an expres-
sion of concern while investigation is ongoing rather than 
waiting for a formal retraction. This alerts the community 
immediately rather than months later.

5	 AI-assisted detection, with caution

As paper mills use AI to generate fabricated content at 
scale, journals must use AI to fight back. Automated screen-
ing tools can detect image manipulation, AI-generated text, 
and tortured phrases at the submission stage. However, their 
accuracy remains limited (Giray et al. 2025, 2026) and false 
accusations are a genuine risk (Giray 2024; Wang et al. 
2026). AI tools are best understood as a first filter that esca-
lates cases for human review, not as a final arbiter.

6.	 Open data as a prerequisite

The inability to verify raw data is among the primary 
drivers of retractions. Requiring authors to deposit raw, de-
identified data and analysis code in public repositories, such 
as Zenodo or OSF, before a paper is accepted for review 
removes one of the most exploited blind spots. Random 
spot-checks on deposited data can further ensure that what 
is submitted actually supports the claims in the manuscript.

7.	 Living documents and tiered amendments

The traditional binary view of publication, either a paper 
stands or it is retracted, discourages honest self-correction. 
A tiered amendment system would introduce graduated 
responses: minor corrections for typographical errors, sub-
stantial amendments for figure corrections that do not alter 
findings, and retraction reserved for fundamental flaws. 
Services like CrossMark can ensure that any downloaded 
PDF displays a live status badge when viewed online, so 
researchers encounter corrections automatically rather than 
by accident.

8.	 Strengthened post-publication peer review

Journal responsibility should not end at publication. For-
mally monitoring platforms such as PubPeer and Retrac-
tion Watch for community-raised concerns, and establishing 
dedicated in-house integrity offices to investigate allegations 

promptly, would reduce the years-long delays that currently 
characterize institutional inquiries. The editor should also 
proactively notify authors who have cited retracted work, 
a step that is rarely taken but that would materially slow 
the silent citation accumulation documented by Wittau and 
Seifert (2023).

9.	 Transparent retraction notices

When retraction does occur, the notice itself must be 
informative. Vague labels such as “administrative retrac-
tion” serve no one. Notices should explicitly state whether 
the cause was honest error, data fabrication, or plagiarism 
and should record the results of any institutional investi-
gation. Xu and Hu (2023) and Bakker et al. (2024) have 
documented how frequently this basic standard is not met, 
and Xu et al. (2023) found that institutional investiga-
tion results often go unrecorded entirely. Standardizing 
retraction notices is among the lowest cost, highest signal 
reforms available.

Underreporting continues to be reinforced by hierarchi-
cal research cultures and institutional risk aversion (Feng 
et al. 2025; Redman et al. 2008). To address these systemic 
conditions, Mertkan et al. (2026) call for a sustained and 
coordinated research agenda. Concrete actions are necessary 
across roles: editors should standardize retraction notices 
and notify authors of cited retractions; reviewers should 
request raw data, verify affiliations, and engage critically 
with inconsistencies; researchers should audit reference lists 
before submission, recognizing that an indexed paper is not 
automatically a valid one. Trust in science does not repair 
itself. NSAP demonstrates that integrity can be defended, 
but doing so requires deliberate and collective action across 
the entire research community.

Conclusion

This paper has reaffirmed that retractions are vital mecha-
nisms for safeguarding scientific credibility rather than mere 
administrative corrections. Their importance aligns with the 
goals of the United Nations Sustainable Development Goal 
3: good health and well-being and Sustainable Development 
Goal 16: peace justice and strong institutions, as stronger 
research integrity systems support both reliable healthcare 
and accountable governance. Retractions reflect science 
honoring its commitments and acknowledging error while 
correcting the record. As noted by Sheth and Thaker (2014), 
leaving flawed work unchallenged threatens the credibility 
of the entire enterprise. However, current practices remain 
inconsistent, often burdening vulnerable researchers and 
failing to fully prevent the continued circulation of retracted 
studies.
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Also, this paper has shown that retractions arise from struc-
tural pressures such as publication demands, limitations in 
peer review, and academic cultures that discourage transpar-
ency. Addressing these issues requires clearer retraction notices, 
stronger institutional oversight, and the use of emerging detec-
tion tools, alongside a cultural shift that frames retractions as 
responsible scholarship. For NSAP, strengthening transparency 
and post-retraction monitoring are especially critical. Advanc-
ing these practices can help ensure a more reliable scientific 
record and reinforce evidence-based medicine.

Author contributions  LG led the conceptualization, writing, manu-
script development, critical revisions, and overall direction of the study. 
BF contributed significantly to the introduction, literature review, and 
manuscript development. JX assisted in literature review, and report 
writing. All authors read and approved the final manuscript. The 
authors declare that all data were generated in-house and that no paper 
mill was used.

Funding  Not applicable.

Data availability  All source data for this work (or generated in this 
study) are available upon reasonable request.

Declarations 

Competing interests  The authors declare no competing interests.

Declaration of generative AI use  We disclose that we used ChatGPT 
(free version) solely for language improvement. We confirm that no 
paper mill or third-party writing service was used. We take full respon-
sibility for the content and originality of the manuscript.

References

Anderson C, Nugent K, Peterson C (2021) Academic journal retrac-
tions and the COVID-19 pandemic. J Prim Care Community 
Health 12:1–6. https://​doi.​org/​10.​1177/​21501​32721​10155​92

Bakker CJ, Reardon EE, Brown SJ, Theis-Mahon N, Schroter S, Bouter 
L, Zeegers MP (2024) Identification of retracted publications and 
completeness of retraction notices in public health. J Clin Epide-
miol 173:111427. https://​doi.​org/​10.​1016/j.​jclin​epi.​2024.​111427

Bar-Ilan J, Halevi G (2017) Post retraction citations in context: a case 
study. Scientometrics 113(1):547–565. https://​doi.​org/​10.​1007/​
s11192-​017-​2242-0

Basumatary B, Verma MK. (2024). Unearthing the misconduct 
and inaccuracies in social science research: a trend analysis of 
retracted articles based on Retraction Watch database. Global 
Knowledge, Memory and Communication. Advance online 
publication.

Bhattacharyya S, Chatterjee N, Ramanathan A (2025) Understanding 
the patterns and magnitude of life science publication retractions 
in the last four decades. Int J Educ Integr 21(1):17. https://​doi.​org/​
10.​1007/​s40979-​025-​00193-8

Brainard J (2018) Rethinking retractions. Science 362(6413):390–393. 
https://​doi.​org/​10.​1126/​scien​ce.​362.​6413.​390

Budd JM, Sievert M, Schultz TR (1998) Phenomena of retraction: 
reasons for retraction and citations to the publications. JAMA 
280(3):296–297. https://​doi.​org/​10.​1001/​jama.​280.3.​296

Candal-Pedreira C, Ross JS, Ruano-Ravina A, Egilman DS, Fernán-
dez E, Pérez-Ríos M (2022) Retracted papers originating from 
paper mills: cross-sectional study. BMJ 379:e071517. https://​
doi.​org/​10.​1136/​bmj-​2022-​071517

Casadevall A, Steen RG, Fang FC (2014) Sources of error in the 
retracted scientific literature. FASEB J 28(9):3847–3855. 
https://​doi.​org/​10.​1096/​fj.​14-​256735

Craig R, Cox A, Tourish D, Thorpe A (2020) Using retracted journal 
articles in psychology to understand research misconduct in the 
social sciences: what is to be done? Res Policy 49(4):Article 
103930. https://​doi.​org/​10.​1016/j.​respol.​2020.​103930

Cunningham AR, Kimple AJ, Peach MS (2025) Evaluating the clar-
ity of retractions and the spread of misinformation in otolaryn-
gology. OTO Open 9(3):e70158. https://​doi.​org/​10.​1002/​oto2.​
70158

Dixit R, Pandey M. Readdressing the current challenges of image 
duplication in scientific publications. InScientific Publishing 
Ecosystem: An Author-Editor-Reviewer Axis 2024 Aug 1 (pp. 
255-264). Singapore: Springer Nature Singapore. https://​doi.​org/​
10.​1007/​978-​981-​97-​4060-4_​15

Edwards MA, Roy S (2017) Academic research in the 21st century: 
maintaining scientific integrity in a climate of perverse incentives 
and hypercompetition. Environ Eng Sci 34(1):51–61. https://​doi.​
org/​10.​1089/​ees.​2016.​0223

Eldakar MAM, Shehata AMK (2023) A bibliometric study of article 
retractions in technology fields in developing economies coun-
tries. Scientometrics 128(11):6047–6083. https://​doi.​org/​10.​1007/​
s11192-​023-​04823-1

Else H, Van Noorden R (2021) The fight against fake-paper factories 
that churn out sham science. Nature 591(7851):516–519. https://​
doi.​org/​10.​1038/​d41586-​021-​00733-5

Fanelli D (2010) “Positive” results increase down the hierarchy of the 
sciences. PLoS ONE 5(4):e10068. https://​doi.​org/​10.​1371/​journ​
al.​pone.​00100​68

Fang FC, Steen RG, Casadevall A (2012) Misconduct accounts for 
the majority of retracted scientific publications. Proc Natl Acad 
Sci U S A 109(42):17028–17033. https://​doi.​org/​10.​1073/​pnas.​
12122​47109

Feng W, Zhou L, Xiao J (2025) Get the root of research misconduct: A 
systematic review of its cultural factors. Inf Res 30(iConf):1253–
1275. https://​doi.​org/​10.​47989/​ir30i​Conf4​6903

Fieldhouse R (2026). Critical social-media posts linked to retractions 
of scientific papers. Nature. Advance online publication. https://​
doi.​org/​10.​1038/​d41586-​025-​04146-6

Furman JL, Jensen K, & Murray . (2012). Governing knowledge in 
the scientific community: exploring the role of retractions in bio-
medicine. SSRN. https://​dspace.​mit.​edu/​handle/​1721.1/​102181

Giray L (2024) The problem with false positives: AI detection unfairly 
accuses scholars of AI plagiarism. Ser Libr 85(5–6):181–189. 
https://​doi.​org/​10.​1080/​03615​26X.​2024.​24332​56

Giray L, Sevnarayan K, Ranjbaran Madiseh F (2025) Beyond polic-
ing: AI writing detection tools, trust, academic integrity, and their 
implications for college writing. Internet Ref Serv Q 29(1):83–
116. https://​doi.​org/​10.​1080/​10875​301.​2024.​24371​74

Giray L, Roe J, Diesta Espiritu J (2026) AI writing detectors are inef-
fective, unreliable and harmful. Practice & Critique. Advance 
online publication, English Teaching. https://​doi.​org/​10.​1108/​
ETPC-​07-​2025-​0155

Grieneisen ML, Zhang M (2012) A comprehensive survey of retracted 
articles from the scholarly literature. PLoS ONE 7(10):e44118. 
https://​doi.​org/​10.​1371/​journ​al.​pone.​00441​18

Han F, Ren Y, Zhang R, Feng L, Wang L, Yuan J (2025) Drivers and 
penalties of retraction: an empirical study of Chinese medical 
researchers. J Informetr 19(4):101745. https://​doi.​org/​10.​1016/j.​
joi.​2025.​101745

https://doi.org/10.1177/21501327211015592
https://doi.org/10.1016/j.jclinepi.2024.111427
https://doi.org/10.1007/s11192-017-2242-0
https://doi.org/10.1007/s11192-017-2242-0
https://doi.org/10.1007/s40979-025-00193-8
https://doi.org/10.1007/s40979-025-00193-8
https://doi.org/10.1126/science.362.6413.390
https://doi.org/10.1001/jama.280.3.296
https://doi.org/10.1136/bmj-2022-071517
https://doi.org/10.1136/bmj-2022-071517
https://doi.org/10.1096/fj.14-256735
https://doi.org/10.1016/j.respol.2020.103930
https://doi.org/10.1002/oto2.70158
https://doi.org/10.1002/oto2.70158
https://doi.org/10.1007/978-981-97-4060-4_15
https://doi.org/10.1007/978-981-97-4060-4_15
https://doi.org/10.1089/ees.2016.0223
https://doi.org/10.1089/ees.2016.0223
https://doi.org/10.1007/s11192-023-04823-1
https://doi.org/10.1007/s11192-023-04823-1
https://doi.org/10.1038/d41586-021-00733-5
https://doi.org/10.1038/d41586-021-00733-5
https://doi.org/10.1371/journal.pone.0010068
https://doi.org/10.1371/journal.pone.0010068
https://doi.org/10.1073/pnas.1212247109
https://doi.org/10.1073/pnas.1212247109
https://doi.org/10.47989/ir30iConf46903
https://doi.org/10.1038/d41586-025-04146-6
https://doi.org/10.1038/d41586-025-04146-6
https://dspace.mit.edu/handle/1721.1/102181
https://doi.org/10.1080/0361526X.2024.2433256
https://doi.org/10.1080/10875301.2024.2437174
https://doi.org/10.1108/ETPC-07-2025-0155
https://doi.org/10.1108/ETPC-07-2025-0155
https://doi.org/10.1371/journal.pone.0044118
https://doi.org/10.1016/j.joi.2025.101745
https://doi.org/10.1016/j.joi.2025.101745


	 Naunyn-Schmiedeberg's Archives of Pharmacology

Heibi I, Peroni S (2024) Retractions in arts and humanities: an analysis 
of the retraction notices. Digit Scholarsh Humanit 39(2):548–555. 
https://​doi.​org/​10.​1093/​llc/​fqad0​93

Horbach SPJM, Halffman W (2019) The ability of different peer 
review procedures to flag problematic publications. Scientomet-
rics 118(1):339–373. https://​doi.​org/​10.​1007/​s11192-​018-​2969-2

Hsiao TK, Schneider J (2022) Continued use of retracted papers: 
temporal trends in citations and (lack of) awareness of retrac-
tions shown in citation contexts in biomedicine. Quant Sci Stud 
2(4):1144–1169. https://​doi.​org/​10.​1162/​qss_a_​00155

Joshi PB, & Minirani S (2024). Retractions as a bitter pill: corrective 
measure to eliminate flawed science. In P. B. Joshi, P. P. Churi, & 
M. Pandey (Eds.), Scientific publishing ecosystem (pp. 307–327). 
Springer. https://​doi.​org/​10.​1007/​978-​981-​97-​4060-4_​18

Katavić V (2014) Retractions of scientific publications: Responsibility 
and accountability. Biochem Med 24(2):217–222. https://​doi.​org/​
10.​11613/​BM.​2014.​024

Kohl CBS, Faggion CM Jr. (2024) A comprehensive overview of stud-
ies that assessed article retractions within the biomedical sciences. 
Account Res 31(6):557–575. https://​doi.​org/​10.​1080/​08989​621.​
2022.​21546​60

Lendvai GF, & Sasvári P (2025). ‘Wasted’ research and lost citations: 
a scientometric assessment of retracted documents in Scopus 
between 2001 and 2024. J Inf Sci Adv Online Publicat. https://​
doi.​org/​10.​1177/​01655​51525​13623​83

Li M, Chen F, Tong S, Yang L, Shen Z (2024) Amend: an integrated 
platform of retracted papers and concerned papers. J Data Inf Sci 
9(2):41–55. https://​doi.​org/​10.​2478/​jdis-​2024-​0012

Madlock-Brown CR, Eichmann D (2015) The (lack of) impact of 
retraction on citation networks. Sci Eng Ethics 21(1):127–137. 
https://​doi.​org/​10.​1007/​s11948-​014-​9532-1

Marcus A, & Oransky I (2017). Is there a retraction problem? And, if 
so, what can we do about it? In K. H. Jamieson, D. M. Kahan, & 
D. A. Scheufele (Eds.), The Oxford handbook of the science of 
science communication (Vol. 1). Oxford University Press. https://​
doi.​org/​10.​1093/​oxfor​dhb/​97801​90497​620.​013.​13

Marcus A, Oransky I (2014) What studies of retractions tell us. J 
Microbiol Biol Educ 15(2):151–154. https://​doi.​org/​10.​1128/​
jmbe.​v15i2.​855

Mascato Fontaíña N, Candal-Pedreira C, García G, Ross JS, Ruano-
Ravina A, Martin-Gisbert L (2025) Identifying common patterns 
in journals that retracted papers from paper mills: a cross-sec-
tional study. Res Integr Peer Rev 10(1):21. https://​doi.​org/​10.​
1186/​s41073-​025-​00177-9

Memon SA, Makovi K, AlShebli B (2025) Characterizing the effect 
of retractions on publishing careers. Nat Hum Behav 9(6):1134–
1146. https://​doi.​org/​10.​1038/​s41562-​025-​02154-0

Mertkan S, Mills D, Takir A, Emmioglu Sarıkaya E (2026) Research 
on retractions: A systematic review and research agenda. Account 
Res 33(3):Article 2542203. https://​doi.​org/​10.​1080/​08989​621.​
2025.​25422​03

Mistry V, Grey A, Bolland MJ (2019) Publication rates after the first 
retraction for biomedical researchers with multiple retracted pub-
lications. Account Res 26(5):277–287. https://​doi.​org/​10.​1080/​
08989​621.​2019.​16122​44

Nash J (2022, May 9). Paper mills—the dark side of the academic 
publishing industry. MDPI Blog.

Oliveira E, Mohoni M, López-Pernas S, Saqr M (2026) AI collabo-
ration or cheating? Using explainable authorship verification to 
measure AI assistance in academic writing. Educ Technol Soc 
29(2):100–117. https://​doi.​org/​10.​30191/​ETS.​202604_​29(2).​
RP06

Palla IA, Singson M, Thiyagarajan S (2023) Systematic examination 
of post- and pre-citation of Indian-authored retracted papers. 
Learned Publ 36(4):638–650. https://​doi.​org/​10.​1002/​leap.​1572

Parker L, Boughton S, Bero L, Byrne JA (2024) Paper mill challenges: 
past, present, and future. J Clin Epidemiol 176:111549. https://​
doi.​org/​10.​1016/j.​jclin​epi.​2024.​111549

Redman BK, Yarandi HN, Merz JF (2008) Empirical developments in 
retraction. J Med Ethics 34(11):807–809. https://​doi.​org/​10.​1136/​
jme.​2007.​023069

Resnik DB, Dinse GE (2013) Scientific retractions and corrections 
related to misconduct findings. J Med Ethics 39(1):46–50. https://​
doi.​org/​10.​1136/​medet​hics-​2012-​100766

Ribeiro MD, Vasconcelos SMR (2018) Retractions covered by Retrac-
tion Watch in the 2013–2015 period: prevalence for the most pro-
ductive countries. Scientometrics 114(3):719–734. https://​doi.​org/​
10.​1007/​s11192-​017-​2621-6

Rossouw TM, Matsau L, van Zyl C (2020) An analysis of retracted 
articles with authors or co-authors from the African region: pos-
sible implications for training and awareness raising. J Empir Res 
Hum Res Ethics 15(5):478–493. https://​doi.​org/​10.​1177/​15562​
64620​955110

Sabel BA, Seifert R (2021) How criminal science publishing gangs 
damage the genesis of knowledge and technology: a call to 
action to restore trust. Naunyn Schmiedebergs Arch Pharmacol 
394:2147–2151. https://​doi.​org/​10.​1007/​s00210-​021-​02158-3

Sabel BA, Knaack E, Gigerenzer G, Seifert R (2026) Fake publications 
in biomedical science: red-flagging method indicates mass pro-
duction. Naunyn Schmiedebergs Arch Pharmacol 399:2943–2955. 
https://​doi.​org/​10.​1007/​s00210-​025-​04275-9

Schonhaut L, Costa-Roldan I, Oppenheimer I, Pizarro V, Han D, Díaz 
F (2022) Scientific publication speed and retractions of COVID-
19 pandemic original articles. Rev Panam Salud Publica 46:e25. 
https://​doi.​org/​10.​26633/​RPSP.​2022.​25

Seifert R (2021) How Naunyn-Schmiedeberg’s Archives of Pharma-
cology deals with fraudulent papers from paper mills. Naunyn 
Schmiedebergs Arch Pharmacol 394:431–436. https://​doi.​org/​10.​
1007/​s00210-​021-​02056-8

SeyedAlinaghi S, Gholami S, Mehraeen E (2024) Editorial: can the 
retraction of articles endanger the mental health of researchers? J 
Ment Health 33(5):563–565. https://​doi.​org/​10.​1080/​09638​237.​
2024.​24172​84

Sheth BP, Thaker VS (2014) Scientific retraction: a synonym for pseu-
doscience? Acta Bioeth 20(1):93–97. https://​doi.​org/​10.​4067/​
S1726-​569X2​01400​01000​10

Shi A, Bier B, Price C, Angrist M (2025) Taking it back: a pilot 
study of a rubric measuring retraction notice quality. Account 
Res 32(7):1015–1026. https://​doi.​org/​10.​1080/​08989​621.​2024.​
23662​81

Stavale R, Ferreira GI, Galvão JAM, Zicker F, Novaes MRCG, Oliveira 
CMD, Guilhem D (2019) Research misconduct in health and life 
sciences research: a systematic review of retracted literature from 
Brazilian institutions. PLoS ONE 14(4):e0214272. https://​doi.​org/​
10.​1371/​journ​al.​pone.​02142​72

Subaveerapandiyan A, Kalbande D, Ahmad N (2025) Perceptions of 
effectiveness and ethical use of AI tools in academic writing: 
a study among PhD scholars in India. Inf Dev 41(3):728–746. 
https://​doi.​org/​10.​1177/​02666​66925​13148​40

Tang BL (2023) Some insights into the factors influencing continu-
ous citation of retracted scientific papers. Publications (Basel) 
11(4):Article 47. https://​doi.​org/​10.​3390/​publi​catio​ns110​40047

Teixeira da Silva JA (2022) Should editors with multiple retractions 
or a record of academic misconduct serve on journal editorial 
boards? Eur Sci Ed 48:e95926. https://​doi.​org/​10.​3897/​ese.​2022.​
e95926

Teixeira da Silva JA (2025) Is it time for a paper mill blacklist? Naunyn 
Schmiedebergs Arch Pharmacol 398:7641–7642. https://​doi.​org/​
10.​1007/​s00210-​025-​03801-z

https://doi.org/10.1093/llc/fqad093
https://doi.org/10.1007/s11192-018-2969-2
https://doi.org/10.1162/qss_a_00155
https://doi.org/10.1007/978-981-97-4060-4_18
https://doi.org/10.11613/BM.2014.024
https://doi.org/10.11613/BM.2014.024
https://doi.org/10.1080/08989621.2022.2154660
https://doi.org/10.1080/08989621.2022.2154660
https://doi.org/10.1177/01655515251362383
https://doi.org/10.1177/01655515251362383
https://doi.org/10.2478/jdis-2024-0012
https://doi.org/10.1007/s11948-014-9532-1
https://doi.org/10.1093/oxfordhb/9780190497620.013.13
https://doi.org/10.1093/oxfordhb/9780190497620.013.13
https://doi.org/10.1128/jmbe.v15i2.855
https://doi.org/10.1128/jmbe.v15i2.855
https://doi.org/10.1186/s41073-025-00177-9
https://doi.org/10.1186/s41073-025-00177-9
https://doi.org/10.1038/s41562-025-02154-0
https://doi.org/10.1080/08989621.2025.2542203
https://doi.org/10.1080/08989621.2025.2542203
https://doi.org/10.1080/08989621.2019.1612244
https://doi.org/10.1080/08989621.2019.1612244
https://doi.org/10.30191/ETS.202604_29(2).RP06
https://doi.org/10.30191/ETS.202604_29(2).RP06
https://doi.org/10.1002/leap.1572
https://doi.org/10.1016/j.jclinepi.2024.111549
https://doi.org/10.1016/j.jclinepi.2024.111549
https://doi.org/10.1136/jme.2007.023069
https://doi.org/10.1136/jme.2007.023069
https://doi.org/10.1136/medethics-2012-100766
https://doi.org/10.1136/medethics-2012-100766
https://doi.org/10.1007/s11192-017-2621-6
https://doi.org/10.1007/s11192-017-2621-6
https://doi.org/10.1177/1556264620955110
https://doi.org/10.1177/1556264620955110
https://doi.org/10.1007/s00210-021-02158-3
https://doi.org/10.1007/s00210-025-04275-9
https://doi.org/10.26633/RPSP.2022.25
https://doi.org/10.1007/s00210-021-02056-8
https://doi.org/10.1007/s00210-021-02056-8
https://doi.org/10.1080/09638237.2024.2417284
https://doi.org/10.1080/09638237.2024.2417284
https://doi.org/10.4067/S1726-569X2014000100010
https://doi.org/10.4067/S1726-569X2014000100010
https://doi.org/10.1080/08989621.2024.2366281
https://doi.org/10.1080/08989621.2024.2366281
https://doi.org/10.1371/journal.pone.0214272
https://doi.org/10.1371/journal.pone.0214272
https://doi.org/10.1177/02666669251314840
https://doi.org/10.3390/publications11040047
https://doi.org/10.3897/ese.2022.e95926
https://doi.org/10.3897/ese.2022.e95926
https://doi.org/10.1007/s00210-025-03801-z
https://doi.org/10.1007/s00210-025-03801-z


Naunyn-Schmiedeberg's Archives of Pharmacology	

van der Heyden MAG (2024) Article retractions in the British Journal 
of Pharmacology from 2000 to 2023 and how to reduce fraud-
containing articles. Br J Pharmacol 181(12):1952–1956. https://​
doi.​org/​10.​1111/​bph.​16499

van Diest RA, Seifert R, van der Heyden MAG (2025) An extra pair 
of eyes: adopting innovative approaches to detect integrity issues 
in Naunyn-Schmiedeberg’s Archives of Pharmacology. Naunyn 
Schmiedebergs Arch Pharmacol 398:1–8. https://​doi.​org/​10.​1007/​
s00210-​024-​03697-1

Vuong Q-H (2020a) Reform retractions to make them more trans-
parent. Nature 582(7811):149. https://​doi.​org/​10.​1038/​
d41586-​020-​01694-x

Vuong Q (2020b) The limitations of retraction notices and the heroic 
acts of authors who correct the scholarly record: an analysis of 
retractions of papers published from 1975 to 2019. Learn Publ 
33(2):119–130. https://​doi.​org/​10.​1002/​leap.​1282

Wang Z, Shi Q, Zhou Q, Zhao S, Hou R, Lu S, Gao X, Chen Y, PRESS 
Working Group (2022) Retracted systematic reviews continued to 
be frequently cited: a citation analysis. J Clin Epidemiol 149:137–
145. https://​doi.​org/​10.​1016/j.​jclin​epi.​2022.​05.​013

Wang C, Pek LS, Zhang Y, Abdul Latif IN, Zhou B, Li M (2026) 
Integrating generative AI in language education: A systematic 
review of pedagogical, ethical, and technological themes. Int J 
Learn, Teach Educ Res 25(2):577–595. https://​doi.​org/​10.​26803/​
ijlter.​25.2.​26

Wang P. Rising of retracted research works and challenges in infor-
mation systems: Need new features for information retrieval and 
interactions. InProceedings of the 2023 Conference on Human 
Information Interaction and Retrieval 2023 Mar 19 (pp. 69-82). 
https://​doi.​org/​10.​1145/​35768​40.​35782​81

Wittau J, Seifert R (2023) Metadata analysis of retracted fake papers 
in Naunyn-Schmiedeberg’s Archives of Pharmacology. Naunyn 
Schmiedebergs Arch Pharmacol 397(6):3995. https://​doi.​org/​10.​
1007/​s00210-​023-​02850-6

Wittau J, Celik S, Kacprowski T, Seifert R (2024) Fake paper identi-
fication in the pool of withdrawn and rejected manuscripts sub-
mitted to Naunyn-Schmiedeberg’s Archives of Pharmacology. 

Naunyn Schmiedebergs Arch Pharmacol 397:2171–2181. https://​
doi.​org/​10.​1007/​s00210-​023-​02741-w

Xu SB, Hu G (2023) What to communicate in retraction notices? Learn 
Publ 36(3):463–467. https://​doi.​org/​10.​1002/​leap.​1548

Xu SB, Evans N, Hu G, Bouter L (2023) What do retraction notices 
reveal about institutional investigations into allegations underlying 
retractions? Sci Eng Ethics 29(4):Article 25. https://​doi.​org/​10.​
1007/​s11948-​023-​00442-4

Yang S, Qi F, Diao H, Ajiferuke I (2024) Do retraction practices work 
effectively? Evidence from citations of psychological retracted 
articles. J Inf Sci 50(2):531–545. https://​doi.​org/​10.​1177/​01655​
51522​10976​23

Yeo-Teh NSL, Tang BL (2021) An alarming retraction rate for sci-
entific publications on Coronavirus Disease 2019 (COVID-19). 
Account Res 28(1):47–53. https://​doi.​org/​10.​1080/​08989​621.​
2020.​17822​03

Zhang Q, Fu H-Z (2022) Productivity patterns, collaboration and sci-
entific careers of authors with retracted publications in clinical 
medicine. Scientometrics 127:1883–1901. https://​doi.​org/​10.​
1007/​s11192-​021-​04252-y

Zhang Q, Abraham J, Fu H-Z (2020) Collaboration and its influ-
ence on retraction based on retracted publications during 1978–
2017. Scientometrics 125(1):213–232. https://​doi.​org/​10.​1007/​
s11192-​020-​03636-w

Zhu H, Jia Y, Leung S-W (2024) Citations of microRNA biomarker 
articles that were retracted: a systematic review. JAMA Netw 
Open 7(3):e243173. https://​doi.​org/​10.​1001/​jaman​etwor​kopen.​
2024.​3173

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.

https://doi.org/10.1111/bph.16499
https://doi.org/10.1111/bph.16499
https://doi.org/10.1007/s00210-024-03697-1
https://doi.org/10.1007/s00210-024-03697-1
https://doi.org/10.1038/d41586-020-01694-x
https://doi.org/10.1038/d41586-020-01694-x
https://doi.org/10.1002/leap.1282
https://doi.org/10.1016/j.jclinepi.2022.05.013
https://doi.org/10.26803/ijlter.25.2.26
https://doi.org/10.26803/ijlter.25.2.26
https://doi.org/10.1145/3576840.3578281
https://doi.org/10.1007/s00210-023-02850-6
https://doi.org/10.1007/s00210-023-02850-6
https://doi.org/10.1007/s00210-023-02741-w
https://doi.org/10.1007/s00210-023-02741-w
https://doi.org/10.1002/leap.1548
https://doi.org/10.1007/s11948-023-00442-4
https://doi.org/10.1007/s11948-023-00442-4
https://doi.org/10.1177/01655515221097623
https://doi.org/10.1177/01655515221097623
https://doi.org/10.1080/08989621.2020.1782203
https://doi.org/10.1080/08989621.2020.1782203
https://doi.org/10.1007/s11192-021-04252-y
https://doi.org/10.1007/s11192-021-04252-y
https://doi.org/10.1007/s11192-020-03636-w
https://doi.org/10.1007/s11192-020-03636-w
https://doi.org/10.1001/jamanetworkopen.2024.3173
https://doi.org/10.1001/jamanetworkopen.2024.3173

	Scientific retractions: causes, processes, and implications for research integrity
	Abstract
	Introduction
	Causes and patterns of retractions
	Retraction processes and effectiveness
	Impacts of retractions on the scientific community
	A note to Naunyn–Schmiedeberg’s archives of pharmacology
	How pharmacology journals discuss the retraction problem
	What journals can do: proactive and risk-based responses
	Conclusion
	References


