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Abstract

Retracted citations remain a significant concern in academia as they perpetuate misinformation and
compromise the integrity of scientific literature despite their invalidation. To analyze the impact of
retracted citations, we focused on two retraction categories: plagiarism and fake peer review. The data
set was sourced from Scopus and the reasons for the retraction were mapped using the Retraction
Watch database. The retraction trend shows a steady average growth in plagiarism cases of 1.2 times,
while the fake peer review exhibits a fluctuating pattern with an average growth of 5.5 times.
Although fewer papers are retracted in the plagiarism category compared to fake peer reviews,
plagiarism-related papers receive 2.5 times more citations. Furthermore, the total number of retracted
citations for plagiarized papers is 1.8 times higher than that for fake peer review papers. Within the
plagiarism category, 46% of the retracted citations are due to plagiarism, while 53.6% of the retracted
citations in the fake peer review category are attributed to the fake peer review. The results also
suggest that fake peer review cases are identified and retracted more rapidly than plagiarism cases.
Finally, self-citations constitute a small percentage of citations to retracted papers but are notably
higher among citations that are later retracted in both the categories.

Introduction

Retracted citations refer to citations made to academic papers that have been
officially retracted by publishers or journals due to issues such as errors, misconduct,
plagiarism, falsified data, or ethical violations. Despite being retracted, these papers
often continue to be cited in new research, sometimes without acknowledgment of
their retracted status (Gray et al., 2019; da Silva, 2020; Silva and Bornemann-
Cimenti, 2016). The issue of retracted citations poses a serious challenge to the
academic community, as retracted papers often continue to be cited despite their
invalidation. This practice can spread misinformation and undermine the credibility
and integrity of the scientific literature.

The number of citations for retracted articles has increased over time, with a constant
increase in the percentage of acknowledging their retraction (Heibi and Peroni, 2021;
Sharma, 2024). Most of the retracted articles, particularly those published in Nature,
Science, and Cell, continue to be cited even after their retraction (Wang and Su,
2022). Tang (2023) study also highlighted that post-retraction citations in the top
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ranked journals, Nature and Science, account for 47.7% and 40.9% of total citations,
respectively, with factors such as misconduct, validity issues, and background
citation noise contributing to these retractions.

Post-retraction citations are an avoidable phenomenon. Although, retraction
decreased the frequency of citation by about 60%, compared to non-retracted papers,
but retracted papers often live on (Kiihberger et al., 2022). Previous research on
retracted articles has revealed that, despite being flagged, such studies are still
frequently cited as valid across various disciplines (Bar-llan and Halevi, 2017;
Sharma, 2021).

In the study by Cassai et al. (2022) in anesthesiology and intensive care medicine,
they examined that 46% of the articles retracted were cited at least once after
retraction, and many authors were unaware of the retraction. Bolboaca et al. (2019)
investigates the trends and citation patterns that occur after retraction of articles in
the field of radiology imaging diagnostics. Post-retraction citations in radiology
imaging diagnostic methods are higher than before retraction in 30 out of 54 cases,
plagiarism being the most common reason for retraction (31%). The persistence of
post-retraction citations in radiology-imaging diagnostic methods, as well as in other
medical fields like radiation oncology, points to a systemic issue in academic
publishing.

Retracted biomedical research papers continue to be cited at relatively high rates,
despite the retraction process (Hagberg, 2020). Hamilton (2019) also quantified the
number and explored the nature of the citations of articles retracted in the radiation
oncology literature that occur after publication of the retraction note. The study
found that 92% of the 358 post-retraction citations examined referenced retracted
articles as legitimate work. The results of the study emphasize the need for
investigators to adhere to good research practices to mitigate the influence and
propagation of flawed and unethical research. Schneider et al. (2020) also presented
a case study of long-term post-retraction citation to falsified clinical trial data. They
investigated that even 11 years after its retraction, the paper is still being cited
positively and uncritically to support a medical nutrition intervention, with no
acknowledgment of its 2008 retraction for data falsification.

In addition, Palla et al. (2023) studied that the number of articles retracted by Indian
researchers increased from 2001 to 2020. The main reason for the retraction was
duplication and plagiarism. They analyzed that 90% of the articles retracted by
Indian researchers were cited even after the retraction process, with a total decline
of 8% in citations after the retraction process. The protocol proposed by Heibi and
Peroni (2022) can be used as a comprehensive framework to analyze the citation
patterns of retracted articles. This is due to the importance of increasing awareness
and better management of the retraction information. Understanding such patterns
can therefore help mitigate the impact of retracted articles on the scientific literature
and ensure academic research integrity.

Research Gap

Earlier studies have focused mainly on the increase in citations of retracted
publications in various fields. Kogyigit et al. (2023) analyzed retracted articles in the
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medical literature due to ethical issues. Qi et al. (2016) studied the retraction due to
fake peer reviews, where publishing journals and authors are concerned. Kamali et
al. (2020) studied Iran-associated scientific papers retracted for duplication,
plagiarism, and fake peer reviews, calling for immediate intervention and education
in ethical research. Wang and Chen (2025) studied retractions due to honest errors
in team size. On the other hand, Rivera (2018) highlighted that inappropriate
authorship and fake peer review are real evils that contribute to lower quality
publications. Bell et al. (2022) also highlighted that fake peer reviews in scholarly
publications are a growing concern, highlighting the need to distinguish genuine
reviews and to defend the boundaries between science and society. All of these
papers examined various reasons for retractions in the context of the growing number
of retracted publications. However, none focused on retracted citations, their
subsequent reasons, or self-citations. This study addresses this gap by specifically
analyzing the retraction categories of plagiarism and fake peer review, their
associated retracted citations, and the reasons behind these retractions. Additionally,
it delves deeper into the self-citations reported within retracted citations in both
categories.

Research Objectives

The study seeks to analyze and investigate the following objectives within the
categories of plagiarism and fake peer review retractions:

1. Trends in publication and retraction for both categories.

2. Distribution of retracted citations across both categories and the reason for
retractions.

3. Distribution of self-citations within both categories.

Research Questions

The following research questions are designed to guide the investigation of the
objectives related to plagiarism and fake peer review retractions:

e RI1: How have the retraction rates evolved over time in both categories?

e R2: What is the average time of retraction (in years) for plagiarism and fake
peer review?

e R3: What is the distribution of retracted citations in plagiarism and fake peer
review retractions?

e R4: What share of retracted citations falls under the same retracted category?

e R5: How do self-citations contribute to the total number of citations in
plagiarized and fake peer review retracted articles?

e RG6: Are self-citations more prevalent in one category (plagiarism or fake
peer review retraction) than in the other?
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Methodology

Data Description

The study utilized Scopus-sourced scholar publishing data, downloaded on 7
December 2024, comprising a total of 33,188 publications with document type
retracted. The Scopus query to extract the retracted publication was: “DOCTYPE
(tb)”. To ensure accurate linkage with retraction records, the dataset was filtered to
include only documents with a DOI Khurana et al. (2022), resulting in 32,861 entries.
These DOIs were then matched with the Retraction Watch database
(https://www.crossref.org/blog/news-crossref-and-retraction-watch/) to identify
documents flagged for retraction. This mapping process was successful for 26,908
documents. Subsequently, a filtration step was applied to isolate cases where the
nature of the retraction explicitly indicated “Retraction”, which produced a data set
of 26,528 documents for analysis. Figure 1 shows the description of the data.

Number of Retracted Papers Downloaded

Scopus: 33,188 Retraction Watch: 59,718

Map Scopus and Retraction Watch
—_— to generate unified data —_—
Total Count: 26,908

Filter based on retraction category as “Retraction”
Final Count: 26,528

Retraction Category | Final Count: 11, 344

Category 1 Category 2

Plaglarlsm 4,924 Fake Peer Review: 6,420

Figure 1. Data flowchart.

Retraction Categories

We classified the data into two categories: plagiarism and fake peer review,
discarding the remaining data. These categories were chosen because of the clear
documentation of retraction reasons and the significant number of retractions within
them. The plagiarism category includes papers retracted for retraction reasons such
as “Plagiarism of articles, data, images and texts + Duplication of article, data, image
and text” and the category fake peer review includes papers retracted for retraction
reasons such as “Fake peer review + Concerns / Issues with peer review”
(https://retractionwatch.com/retraction-watch-database-user-guide/retraction-

watch-database-user-guide-appendix-b-reasons/). Out of 26,528 filtered documents,
we further categorized the data into two retraction categories such as Plagiarism -
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category 1 and Fake peer review - category 2. We filter 4,924 classified as plagiarism
and 6,420 as fake peer review. A total of 156 papers with 1,954 citations appeared
with both retraction reasons; hence for simplicity, we excluded these papers. Table
1 shows the final count of retractions.

Table 1. Retraction count along with citations for both categories.

Retraction Total With Without Total
Category Retractions Citations Citations Citations
Plagiarism 4,924 4,482 442 1,41,891
Fake Peer 6,420 5,197 1,223 55,272

Review
Total 11,344 9,679 1,665 1,97,163

Results and Discussion

Publication and Retraction Trend

The number of retracted articles has increased significantly over recent years, driven
by various factors (Sharma, 2024; Steen et al., 2013). Figure 2(a) represents the trend
of publications and retractions over the years due to plagiarism. Publications show a
steady rise from 2005, peaking in 2020, and then declining. The decline after 2020
might reflect stricter plagiarism detection. The overlap in publication and retraction
trends suggests a robust but delayed system to identify plagiarism. Retractions
increase from 2010, peak in 2021, and then decrease gradually, mirroring the
publication trend. The retractions have shown a steady increase over the years, with
an average growth rate of 1.2 times.

Fake peer-review is a growing issue in academia (Hadi, 2016). Figure 2(b) represents
the trend of publications and actions over the years due to fake peer review cases.
Publications start increasing significantly around 2011 and peak in 2021, suggesting
a rise in published works associated with fake peer review. Retractions follow a
similar trend, but lag slightly, with a dramatic increase from around 2017, peaking
in 2022, and then sharply declining. In 2021, the retraction rate increased by 8.3
times compared to 2020. In 2022, it rose to 3.6 times the rate of 2021. By 2023, the
increase was 1.9 times, indicating a decline in the growth rate of retractions in recent
years.
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Figure 2. Number of papers published and later got retracted over years. (a)
Plagiarism and (b) Fake peer review.

Figure 3 visualizes the retraction trends over a period of years for two categories:
plagiarism and fake peer review. Plagiarism starts at a high percentage (around
23.2%) for papers retracted within the first year of publication. It gradually decreases
over the years, showing that plagiarism cases are identified relatively early.
However, fake peer review increases sharply in the first year, reaching over 42.4%,
indicating that these cases are caught quickly after publication. The percentage drops
steeply within the first few years and approaches zero after about 5 years, implying
that this issue is typically resolved early. Overall, the fake peer review cases are
identified and retracted more rapidly than plagiarism cases.
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Figure 3. Retraction time.

Analysis of Retracted Citations

In 2009, the Committee on Publication Ethics (COPE) (Barbour et al., 2009) released
retraction guidelines recommending that notices clearly explain the reasons for
retraction and distinguish misconduct from honest error. These notices should be
freely accessible and linked to the retracted article to prevent unintentional citations.
A study of MEDLINE retracted articles (1966-1997) found that 94% of the citations
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to retracted works were made unknowingly (Budd et al., 1998). Cassai et al. (2022)
also highlighted in their study that 89% of the authors were unaware that they cited
retracted articles which may be due to inadequate notification in journals and stored
copies.

The results in Table 2 and Table 3 provide an overview of retracted and non-retracted
citations across two retraction categories - Plagiarism and Fake Peer Review - and
offer a detailed breakdown of retraction categories for retracted citations. Plagiarism
accounts for a significantly higher total number of citations compared to fake peer
review. Plagiarism has 98.4% non-retracted citations and 1.6% retracted citations,
with 46.1% of its retracted citations attributed to plagiarism itself. Fake peer review
has 97.6% non-retracted citations and 2.4% retracted citations, with 53.6% of its
retracted citations attributed to fake peer review.

Table 2. Number of retracted and non-retracted citations in both categories.

Retraction Total Number of Citations Mapped with
Category Citations | NonRetracted | Retracted | Retraction
Watch
Plagiarism 1,41,891 1,39,621 2,270 2,100
Fake Peer 55,272 53,929 1,343 1,138
Review
Total 1,97,163 1,93,550 3,613 3,238

Table 3. Retraction category of retracted citations.

Retraction Retraction Category Total
Category Plagiarism Fake Peer Others Retracted
Review Citations

Plagiarism 967 76 1,057 2,100

Fake Peer Review 49 610 479 1,138

Total 1,016 686 1,536 3,238

Analysis of Self-citations

Self-citation in research refers to the practice in which authors cite their own previous
works in new publications. Self-citations significantly contribute to the continued
citation of retracted articles, and approximately 18% of the authors cite their own
retracted work after retraction. There is also a positive correlation between self-
citations and the total number of citations after retraction (Madlock-Brown and
Eichmann, 2014). After analyzing Table 2 and Table 4, it is observed that only 1.49%
of citations to retracted papers are self-citations in cases of plagiarism, and 1.96% in
cases of fake peer review. Furthermore, when examining citations that were later
retracted, 17.18% of these are self- citations in cases of plagiarism and 13% in cases
of fake peer review. Overall, plagiarism involves fewer self-citations compared to
fake peer review but has a higher proportion of retracted self-citations.
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Table 4. Number of self-citations to retracted papers. A total of 3,205 self-citations
are subset of 11,344 retracted papers.

Retraction Category Self-citations
Total | Retracted | NonRetracted
Plagiarism 2,119 2,270 2,100
Fake Peer Review 1,086 1,343 1,138
Total 3,205 3,613 3,238

Furthermore, Table 5 presents the distribution of author pairs who self-cited their
retracted papers. As shown in able 3, a total of 11,344 retracted papers received
197,163 citations. Of these, 8.5% were self-citations. Among the self-citations,
individual authors (including repetitions) contributed 4.18%, with 70% of these
citations directed toward papers categorized as plagiarized. Similarly, 2.13% of the
citations were self-citations by pairs of authors (teams consisting of two authors,
including repetitions but limited to groups of two). Within these 2.13% self-citations,
most (76.79%) were citations to articles classified under the plagiarized category. In
general, 75.4% of self-citations from different groups of authors were associated
with plagiarized articles. This count of self-citations under plagiarized category
keeps on increasing as the team size increases.

Table 5. Teamsize of authors who self-cited their retracted papers. A total of 16,871
self-citations is a subset of 197,163 citations received by 11,344 retracted papers.

Team Self-citations Team Self-citations
Size | Total | Plagiarism | Fake Size | Total | Plagiarism | Fake
Peer Peer
Review Review
1 8248 5778 2470 10 37 35 2
2 4201 3226 975 11 23 23 -
3 2084 1697 387 12 4 4 -
4 1080 914 166 13 4 4
5 608 516 92 14 6 5 1
6 262 237 25 15 4 4 -
7 167 152 15 17 1 1 -
8 91 81 10 19 1 1 -
9 50 47 3 Total | 16871 12725 4146
Conclusion

Citing retracted studies is an important issue in academia because it risks spreading
misinformation and undermining the integrity of the scientific literature (Van
Noorden and Naddaf, 2024). Although retraction notices are issued, many retracted
papers are still cited without noting their retracted status. This problem occurs in
various fields, including computer science and biomedical research, where retracted
papers are often cited in systematic reviews and meta-analyses. A major cause for

this is that the authors are not informed about the status of article retractions, either
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because they do not receive enough notifications in journals and databases or because
they depend on saved copies or find uncorrected versions available on open-access
platforms (Million and Budd, 2024).

The management and identification of retracted publications are challenging due to
logistical issues and the decentralized nature of publication databases. Retraction
notices are often not prominently displayed, and databases frequently fail to
effectively link retracted articles to their corresponding notices. Improved visibility
of retraction notices is essential, including clear labeling and alerts to prevent the
continued citation of retracted articles. The authors must verify with diligence the
status of the retraction of the articles they cite, and the reviewers must check that
references in the manuscripts are current and correct.

The continued existence of citations to retracted articles, with a role played by self-
citations, requires improved action practices and better awareness among scientists.
An increased awareness of the consequences of citing retracted work, in conjunction
with providing education on how to check the status of the article, can significantly
reduce inappropriate citations (Cassai et al., 2023; Minetto et al., 2023). This will
help ensure that the scientific literature remains credible and of high quality.
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