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ABSTRACT

Introduction: Retraction is the principal mechanism for removing unreliable findings from the scientific record, and retractions have
increased worldwide. Dentistry has received less systematic attention than medicine, particularly for time to retraction and post-retrac-
tion citations. Methods: Cross-sectional study of all records in the Retraction Watch database tagged as dentistry with a retraction date
up to 2025. Reasons were described as recorded, time to retraction was computed in months, and post-retraction citations, defined as
citations received in the year of retraction or later, were obtained from OpenAlex. Groups were compared with the Mann-Whitney and
Kruskal-Wallis tests. Results: A total of 498 retracted dental publications were identified between 2002 and 2025. The most frequent
reasons were investigation by the journal or publisher, unreliable results and concerns about data. Median time to retraction was 20
months and fell from 27.5 months in 2002-2019 to 17 months in 2020-2025. Of 447 publications matched in OpenAlex, 86.1% were cited
at least once after retraction and 52.7% of all citations were received after retraction. Conclusions: Dental retractions are driven mainly by
reliability and peer-review concerns, occur faster in recent years, and remain widely cited after retraction, which warrants clearer labeling
of retracted status and reference checks before citation.

Keywords: retraction of publication; dentistry; scientific misconduct; bibliometrics; time factors.

RESUMEN

Introduccién: La retractacion es el principal mecanismo para retirar resultados no fiables del registro cientifico y su niUmero ha aumentado
a escala mundial. La odontologia ha recibido menos atencion sistematica que la medicina, especialmente en tiempo hasta la retracta-
cion y citas posteriores. Métodos: Estudio transversal de los registros de la base Retraction Watch etiquetados como odontologia con
fecha de retractacion hasta 2025. Los motivos se describieron tal como fueron registrados, el tiempo hasta la retractacion se calculé en
meses y las citas posteriores a la retractacion se obtuvieron de OpenAlex. Los grupos se compararon con las pruebas de Mann-Whitney
y Kruskal-Wallis. Resultados: Se identificaron 498 publicaciones odontoldgicas retractadas entre 2002 y 2025. Los motivos mas frecuen-
tes fueron la investigacion por la revista o editorial, los resultados no fiables y las dudas sobre los datos. La mediana del tiempo hasta la
retractacion fue de 20 meses y descendié de 27,5 meses en 2002-2019 a 17 meses en 2020-2025. De 447 publicaciones emparejadas en
OpenAlex, el 86,1% fue citado al menos una vez tras la retractacion y el 52,7% de las citas se recibié después. Conclusiones: Las retracta-
ciones odontolégicas obedecen principalmente a problemas de fiabilidad y de revision por pares, son mas rapidas en los uUltimos afios y
siguen siendo muy citadas tras la retractacion, lo que justifica un etiquetado mas claro y la comprobacién de las referencias antes de citar.

Palabras clave: retractaciéon de la publicacién; odontologia; mala conducta cientifica; bibliometria; factores de tiempo.
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INTRODUCTION

Retraction removes from the scientific record an article whose findings can no longer be
trusted; it is the last corrective instrument editors have once an erratum or an expression of concern
proves insufficient. The number of retracted articles has risen steeply over the past two decades,
from a few dozen each year at the turn of the century to several hundred annually in recent years,
although part of this growth reflects more rigorous detection, better databases and greater edito-
rial willingness to act rather than a worsening of research conduct.(1,2) A comprehensive survey of
the scholarly literature found that fraud or suspected fraud, duplicate publication and plagiarism
account for most retractions and that biomedical journals concentrate the majority of cases, while
a smaller but important share is withdrawn because of honest error or administrative reasons.(3)
Retraction is therefore not a rare event but a structural feature of the correction of the record, with
measurable consequences for the evidence on which clinicians and researchers build and for the
careers of the authors involved.(4)Understanding why publications are withdrawn, how quickly that
happens, and whether the withdrawn work keeps circulating through citations is thus a research
integrity question with direct clinical implications. This is especially true in dentistry, where the
evidence base rests heavily on materials science, implantology and rapidly evolving techniques
whose retracted studies can linger in systematic reviews and clinical guidelines long after their
withdrawal.

In dentistry, retractions have been described in several field-specific surveys, which consis-
tently report data problems, plagiarism and duplicate publication among the leading causes and
a growing number of dental retractions over time.(5-7)A 23-year review of dental retractions and a
systematic synthesis of the dental retraction literature reached broadly similar conclusions, althou-
gh their observation windows ended before the acceleration of paper mills and machine-generated
manuscripts that now occupy a visible share of biomedical retraction notices.(7,8) Two problems
remain underexplored. First, retracted dental articles continue to be cited as if they were still valid,
frequently without any indication of their retracted status in the citing reference list, which can
propagate unsupported conclusions into reviews, guidelines and clinical decisions.(9,10) Second,
dental studies rarely quantify how long retraction takes or how much of the citation record accrues
after the notice, and they have not jointly analyzed reasons, time to retraction and post-retraction
citation using registry data that capture the paper-mill and Al-generated content phenomena
now dominant in biomedicine.(11,12) Meta-research in dentistry has expanded considerably but
has not yet combined these three outcomes in a single cohort, which limits the field’s ability to
design targeted prevention.(13)

The present study therefore aimed to characterize retractions of dental publications recorded
up to 2025 in terms of reasons, time to retraction and post-retraction citations. Three questions
were addressed. (P1) What are the main reasons for retraction of dental publications? (P2) How
long does retraction take, and does this vary by reason category and period? (P3) How often are
retracted dental publications still cited after retraction? Each question was operationalized against
a public registry and an open citation index so that the answers could be reproduced by others
and updated as new retractions are recorded.

METHODS

Design and data sources

This was a retrospective cross-sectional study of retractions recorded in the Retraction Watch
database, the largest openly available registry of retractions, corrections and expressions of concern,
currently distributed as a comma-separated file by Crossref.(14)The study is reported in accordance
with the STROBE recommendations for observational studies using routinely collected registry
data, in which the unit of analysis is the retraction record rather than an individual participant.
The file downloaded on 25 October 2026 contained 73,356 records, each describing one affected
publication with its title, journal, publisher, country, article type, retraction nature, retraction date,
original publication date, original DOl and reason labels. The registry was chosen because it is cu-
rated, covers retractions worldwide across all publishers, and records both the affected publication
and its retraction notice, which is the information required to compute time to retraction. Citation
data were obtained from the OpenAlex API, a fully open scholarly index that aggregates citation
counts by year for each indexed work, which was queried on the same date.(15)The study used only
public, de-identified registry data and therefore required no ethical approval.
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Eligibility criteria (P1)

Records were included when the subject field carried the label “(HSC) Medicine - Dentistry”,
the retraction nature was “Retraction”, and the retraction date fell between 1January 2002, the ear-
liest dental retraction in the registry, and 31 December 2025, the predefined end of the observation
window. Corrections, expressions of concern and reinstatements were excluded because they do
not represent full retractions, as were records lacking a retraction date or an original publication
date, which are required to answer P2. No records were excluded for missing country, journal or
author information, since these fields were not part of the eligibility rule and their absence affected
only the descriptive tables. This selection produced a census of retracted dental publications rather
than a sample, and the resulting cohort is described in the first paragraph of Results.

Reasons and time to retraction (P1 and P2)

Reasons were taken verbatim from the Reason field of the database, which records the jus-
tification stated in each retraction notice. Because one record can carry several reasons, reasons
are reported as non-exclusive counts and percentages, and no single reason was assumed to
summarize a notice. To answer P2 by reason, the verbatim labels were grouped into ten categories,
namely data integrity and reliability, peer review and paper mills, image manipulation, Al-gene-
rated content, duplication, plagiarism, ethical approval and consent, authorship and objections,
referencing and attribution, and other; each record was then assigned a single primary category
according to the priority order shown in the note of Table 3, so that every publication contributes
once to the stratified analysis and no record is double counted. Time to retraction was computed
in months as the difference between the retraction date and the original publication date, with
zero months indicating a retraction issued in the same month as publication.

Citation outcomes (P3)

For each record with an original digital object identifier (DOI), citation counts by year were
retrieved from OpenAlex, after normalizing the DOI to lowercase and removing URL prefixes. DOls
were queried in batches of 50, and a publication was considered matched when its DOI resolved
to an OpenAlex work. Post-retraction citations were defined as citations received in the year of
retraction or later; citations received in earlier years were treated as pre-retraction, and the share
of the total citation record that accrued after the retraction was used to answer P3. Records whose
DOl could not be matched in OpenAlex were excluded from the citation analysis and are reported
as non-matched, so the citation estimates refer to the matched subset only. Citation counts were
captured as of the extraction date and therefore reflect the state of OpenAlex at a single point in
time.

Data management and coding

Data management was performed in Python. The Reason field was split on semicolons into
individual labels, and each label was assigned to one of the ten categories through a documen-
ted keyword mapping; labels that matched no keyword, together with procedural labels such as
investigation notices, were assigned to the category other. Article types were grouped from the
ArticleType field into research articles, reviews and other formats. Countries and journals were taken
as recorded in the registry without further normalization, so the counts of distinct countries and
journals should be read as registry labels rather than as normalized geographic or editorial units.
The cohort extracted from the registry was saved as a separate file so that the analysis could be
reproduced without re-downloading the full registry.

Statistical analysis

Continuous variables are summarized as median with interquartile range (P25-P75) because
their distributions were right-skewed, and categorical variables as counts and percentages. Time
to retraction was compared between the two predefined periods, 2002-2019 and 2020-2025, with
the Mann-Whitney U test, and across primary reason categories with the Kruskal-Wallis test, using
a two-sided alpha of 0.05. The observation window was divided at 2020 because the first paper-mill
retractions in this cohort appeared around that year and because the split creates two periods of
comparable size, which permits a simple comparison of detection speed before and during the
recent editorial-screening era. No sample-size calculation was needed because the analysis used
a census of registry records rather than a sample, and no multiplicity adjustment was applied be-
cause the comparisons were prespecified and few in number. Analyses were performed in Python
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3.14 with pandas, NumPy, SciPy and Matplotlib, and the analysis script was run twice with identical
results to confirm reproducibility.

RESULTS

Between 2002 and 2025, 498 dental publications with a retraction nature of Retraction were
identified in the Retraction Watch database (Table 1). The annual number of retractions was low
and intermittent until the early 2010s, with 19 cases in 2012, then rose to 55 in 2016 and 42 in 2019,
peaked at 86 in 2,023, and fell back to 42 in 2024 and 25 in 2025 (Figure 1). Research articles ac-
counted for 268 of the 498 records (53.8%) and reviews for 126 (25.3%), with case reports, clinical
studies, letters and other formats making up the remaining 104 (20.9%); the records were spread
across 204 journals and 125 countries (Table 1). The predominance of research articles indicates
that the withdrawn material was, in most cases, primary evidence rather than commentary or
secondary synthesis, and primary evidence is the material that secondary syntheses and clinical
guidance documents reuse. The most frequent journals were Cochrane Database of Systematic
Reviews (73 retractions), BioMed Research International(22)and Clinical Oral Implants Research(21),
and the most frequent countries were China (112), India (65) and United Kingdom(33)(Table 1). The
largest single journal, the Cochrane Database of Systematic Reviews, contributed 73 records, all of
them reviews; these correspond to the systematic withdrawal of outdated or unreliable Cochrane
dental reviews over several years. A total of 488 records carried an original DOI, and 447 of these
were matched in OpenAlex for the citation analysis (Table 1).

Table 1. Characteristics of 498 retracted dental publications (2002-2025).

Characteristic Value
Retracted publications, n 498
Period of retraction 2002-2025
With original DOI, n (%) 488 (98.0)
Matched in OpenAlex, n (%) 447 (89.8)
Research articles, n (%) 268 (53.8)
Reviews, n (%) 126 (25.3)
Most frequent journals Cochrane Database of Sys*gernatic Reviews (73); BioMed Research International (22);
Clinical Oral Implants Research (21)
Most frequent countries China (112); India (65); United Kingdom (33)

Note: DOI = digital object identifier. Source: Own elaboration from the Retraction Watch database (Crossref) and OpenAlex (accessed 25
October 2026).

Figure 1. Retracted dental publications by year of retraction, 2002-2025.
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Source: Own elaboration from the Retraction Watch database (Crossref).
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Reliability and peer-review concerns dominated the reasons for retraction

The most frequent reason was investigation by the journal or publisher, recorded in 174 pu-
blications (34.9%), followed by unreliable results and conclusions (135, 27.1%) and concerns about
data (118, 23.7%); the ten most frequent reasons are listed in Table 2 (Table 2; Figure 2). The two
investigation labels describe who carried out the inquiry rather than the underlying misconduct,
and they co-occur with substantive reasons, which is why the grouped categories reported below
overlap. When the verbatim labels were grouped into categories, data integrity and reliability affec-
ted 207 publications (41.6%), and concerns about peer review together with paper mills affected 111
(22.3%). Plagiarism was recorded in 72 (14.5%), duplication in 66 (13.3%), referencing and attribution
problems in 86 (17.3%), ethical approval and consent issues in 57 (11.4%), authorship problems in 66
(13.3%), and Al-generated content in 50 (10.0%). The reason profile changed across the observation
window: concerns about peer review and paper mills affected 1 publication in 2002-2019 (0.4%)
but 110 in 2020-2025 (47.4%), and Al-generated content, absent before 2020, was recorded in 50
publications (21.6%) in the recent period.

Table 2. Most frequent reasons for retraction of dental publications, 2002-2025.

Reason n %
Investigation by Journal/Publisher 174 | 349
Unreliable Results and/or Conclusions 135 271
Concerns/Issues about Data 18 237
Investigation by Third Party 102 20.5
Concerns/Issues about Referencing/Attributions 86 17.3
Concerns/Issues about Peer Review 77 15.5
Paper Mill 68 13.7
Concerns/Issues about Results and/or Conclusions 64 12.9
Withdrawn as Out of Date 58 1.6
Computer-Aided Content or Computer-Generated 50 100

Content

Figure 2. Ten most frequent reasons for retraction of dental publications.

Investigation by Journal/Publisher

Unreliable Results and/or Conclusions
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Note: Reasons are not mutually exclusive. Source: Own elaboration from the Retraction Watch database (Crossref).

Median time to retraction was 20 months and shortened after 2019

Across all 498 publications, median time to retraction was 20 months (IQR 10-63), with a range
of 0 to 238 months (Figure 3). The distribution was right-skewed, with a mean of 42.2 months; 33.5%
of retractions occurred within one year of publication, 56.6% within two years and 74.1% within five
years. The histogram in Figure 2 shows that the largest single group of retractions occurred within
the first year, with progressively fewer publications withdrawn at longer intervals and a thin tail of
cases detected more than a decade after publication.
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Median time to retraction fell from 27.5 months in 2002-2019 (n = 266; IQR 8-85.20) to 17 months
in 2020-2025 (n = 232; IQR 11-37; Mann-Whitney p = 0.018), and the interquartile range narrowed
considerably, indicating more uniform detection in the recent period (Table 3). By primary
reason category, time to retraction differed significantly (Kruskal-Wallis p <0.007); it was shortest
for authorship and objections and longest for administrative reasons, with image manipulation
also showing a long delay (Table 3).

Table 3. Time to retraction overall, by period and by primary reason category.

Group n Median (months) P25-P75

Overall 498 20.0 10.0-63.0
2002-2019 266 275 8.0-85.2
2020-2025 232 17.0 11.0-37.0

Data integrity and reliability 207 19.0 12.0-37.0
Peer review and paper mills 14 14.0 12.0-18.2
Image manipulation 2 36.5 13.8-96.0
Duplication 53 15.0 5.0-42.0
Plagiarism 65 17.0 7.0-39.0

Ethical approval and consent 21 24.0 9.0-62.0
Authorship and objections 14 7.0 1.5-15.0
Referencing and attribution 7 10.0 7.0-14.0

Other 105 91.0 16.0-138.0

Figure 3. Distribution of time to retraction (months) among 498 retracted dental publications.
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Most retracted publications continued to be cited after retraction

Of the 447 publications matched in OpenAlex, 86.1% were cited at least once after retraction
(Table 4). The matched publications received a median of 7 citations in total, of which a median of
4 (IQR1-12) were post-retraction; in aggregate, 5,314 of the 10,080 citations received by the matched
cohort, 52.7%, accrued in the year of retraction or later (Table 4). A total of 62 publications recei-
ved no citation after retraction, while the rest concentrated between one and five post-retraction
citations, with a small group receiving more than ten (Figure 4). Because 52.7% of citations were
post-retraction, the complementary share accrued before the notice, indicating that these publi-
cations had already entered the citation network before their withdrawal and that the retraction
did not stop their circulation.
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A sensitivity analysis that counted as post-retraction only citations received in years strictly
after the retraction year, thereby excluding any citation in the retraction year itself, still attributed
4,204 citations (41.7%) to the post-retraction period, confirming that the pattern did not depend
on how the retraction year was assigned.

Table 4. Post-retraction citation of 447 retracted dental publications matched in OpenAlex.

Metric Value
Matched publications, n 447
Cited at least once after retraction, n (%) 385 (86.1)
Post-retraction citations per publication, median [P25-P75] 4.0 [1.0-12.0]
Total citations (all years) 10080
Total post-retraction citations 5314
Citations received after retraction, % 52.7

Note: Post-retraction citations = citations received in the year of retraction or later. Source: Own elaboration from the Retraction Watch
database (Crossref) and OpenAlex.

Figure 4. Post-retraction citations per retracted dental publication.
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Source: Own elaboration from the Retraction Watch database (Crossref) and OpenAlex.

DISCUSSION

This census of the Retraction Watch registry identified 498 dental publications retracted
between 2002 and 2025, and shows that retraction in dentistry is dominated by reliability concer-
ns and by the processes used to investigate them. The analysis joins, in a single cohort, the three
outcomes that previous dental studies treated separately, namely reasons, time to retraction and
post-retraction citation, using registry data up to 2025 and an independent citation index rather
than the notice texts alone. The estimates are therefore directly comparable across the three
guestions, and they provide a baseline against which future dental cohorts can measure whether
retraction practice continues to improve. Because the cohort is defined by a registry subject tag
rather than by journal, it captures dental content published in general and specialty venues alike,
which broadens the picture beyond what a journal-list approach would show.

Regarding P1, the most frequent reasons were investigations by the journal or publisher
and by third parties, unreliable results and conclusions, and concerns about data. This pattern is
consistent with the biomedical literature, in which misconduct and data problems are the leading
causes of retraction,(1)and with studies of retraction notices that identify error and fraud as the
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commonest triggers.(16,17) Earlier dental surveys also found data problems, plagiarism and dupli-
cate publication among the main reasons, although they relied on smaller samples and could not
capture paper mills or Al-generated content.(5,6,8)The presence of paper mills and compromised
peer review in 111 publications and of Al-generated content in 50 reflects a newer phenomenon
that has spread across biomedicine over the past few years and that earlier dental cohorts predate.
(11,18) Plagiarism, recorded in 72 publications, was proportionally less frequent than in some earlier
dental reports, which may reflect a shift in notice language toward data reliability and third-party
investigation rather than a true decline in textual misconduct.(7,19) The distribution of reasons in
dentistry also resembles that reported for neighboring specialties such as anesthesiology, pain
research and rehabilitation, and for analyses of the same registry in infectious diseases.(20-23)
Analyses of cardiovascular and surgical retractions describe a similar mixture of error and miscon-
duct, which suggests that the dental pattern reflects general biomedical dynamics rather than a
field-specific pathology.(24,25) The prominence of data and reliability labels is also consistent with
the observation that retraction notices increasingly invoke reproducibility rather than the classic
categories of plagiarism and duplication, a shift that editors should keep in mind when they design
notice templates that readers will later mine for reasons. The large share of investigation labels is
itself informative, because it indicates that journals often cannot attribute a single cause until an
inquiry concludes, a procedural feature also noted in studies of retraction notices.(26)The reason
profile also changed markedly across the observation window: data integrity concerns rose from
18.0% of early retractions to 68.5% of recent ones, and paper mills together with peer-review con-
cerns went from a negligible presence to 47.4% of retractions in 2020-2025. Part of this shift reflects
the improving coverage and finer labeling of the registry in recent years rather than a change in
the underlying misconduct alone, a limitation shared by all registry-based studies and one that
should temper any reading of the trend as purely behavioral.(11)

Regarding P2, the median time from publication to retraction was 20 months, with wide
variation across reason categories and a right-skewed distribution in which one third of retractions
occurred within a year and three quarters within five years. This estimate is shorter than the median
reported for genetics articles, where retraction took considerably longer, and longer than the ac-
celerated retractions observed for COVID-19 papers during the pandemic.(12,27) Time to retraction
shortened from 27.5 to 17 months between the two periods, consistent with faster editorial handling,
the spread of image screening and post-publication review, and the coordinated detection of pa-
per mills.(28,29) Retractions driven by image manipulation and by administrative reasons took the
longest, whereas authorship problems were detected fastest, in line with the view that institutional
investigations, rather than simple author request, delay the correction of the record.(24,25) The long
delay for administrative reasons reflects withdrawals such as retraction because an article is out of
date, which journals process slowly and which do not imply misconduct, an important distinction
when readers interpret time to retraction as a marker of institutional inefficiency.(27)The absolute
number of dental retractions remains a small fraction of the dental literature, consistent with the
retraction rate of roughly two to four per ten thousand articles reported in biomedicine, so the
findings describe a rare but consequential tail of the literature rather than a pervasive defect.(12)
Together with the narrowing interquartile range, the shorter median suggests that detection has
become both faster and more consistent, a pattern that would be expected from standardized
editorial screening rather than from sporadic whistleblowing alone.

Regarding P3, post-retraction citation remains widespread: 86.1% of matched publications
were cited at least once after retraction, and more than half of all citations were received after the
retraction. Continued citation after retraction has been documented since the earliest studies of
the phenomenon(30)and persists in medicine and dentistry alike.(9,10,31)The magnitude observed
here is comparable to that reported in the medical sciences, where a substantial share of citations
accrue after retraction.(32,33) Part of this persistence is structural: citing authors are often unaware
of the retraction because databases and reference managers propagate the original record slowly,
and many retraction notices remain incomplete or unlabeled, which makes the withdrawn status
easy to miss.(34,35) The finding that half of the citation record accumulates after retraction shows
the practical risk of building clinical or research conclusions on withdrawn evidence, and it is con-
sistent with case studies in which retracted clinical trials continued to be cited for years.(36,37) The
conclusion is robust to the counting convention, because even when the retraction year itself is
excluded, 41.7% of citations were still post-retraction, so the persistence is not an artifact of assig-
ning the retraction year to the post-retraction side.

The concentration of 73 retractions in a single journal, the Cochrane Database of Systematic
Reviews, is a distinctive feature of the dental record. These records are almost exclusively withdrawn
Cochrane dental reviews, many of them removed as out of date or because the underlying data
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could no longer be relied upon, and their presence shows how one editorial program can domi-
nate a specialty’s retraction count without implying a concentration of misconduct. The rest of the
cohort is spread across 204 journals and 125 country labels, which indicates that the problem is
diffuse rather than confined to a few venues, and it argues against attributing dental retractions
to any single publisher or region. This diffuse distribution also matters for the consumers of dental
evidence: because a retracted article’s citation record continues to grow after its withdrawal, syste-
matic reviewers and guideline panels cannot rely on citation counts or on the age of a reference to
detect withdrawn work, and they need to check each included study against a retraction registry
at the time of synthesis and again before publication.

Several mechanisms may explain this picture. Faster retractions in recent years probably
reflect the professionalization of research integrity screening, whereas the continued citation of
retracted work is better explained by the lag with which retraction status propagates through in-
dexes and citation managers than by deliberate misuse by citing authors.(28,34) The coexistence
of paper mills with classic data problems also means that retractions can arrive in batches when
a coordinated network is uncovered, which is visible in the registry as clusters of records from the
same journals and periods. The increase in retractions over time is also consistent with the view
that rising retraction counts signal better detection rather than worsening science, although the
two explanations are not mutually exclusive.(2,38) The decline from the peak of 86 retractions in
2,023 t0 42 in 2024 and 25 in 2025 should be interpreted with similar caution, because registry en-
tries lag behind the events they record and notices for recent publications may not yet have been
filed. The same truncation affects the apparent shortening of time to retraction, since publications
retracted quickly in 2025 necessarily appear in the registry sooner than slow retractions that are
still pending, which would bias the recent median downward.

From a preventive standpoint, the modern profile of dental retractions, in which paper mills
and machine-generated text coexist with classic data problems, implies that screening tools de-
signed for image duplication are no longer sufficient on their own. Editorial workflows now need
to combine plagiarism detection, image forensics and the identification of templated or machi-
ne-generated prose, and dental journals with limited editorial resources may be especially exposed
to these organized threats, for which collective screening initiatives offer a realistic response.

The study has several strengths. It uses a census of a widely used open registry rather than
a convenience sample, applies explicit eligibility criteria, and derives citation outcomes from an
independent and reproducible index, with a deterministic analysis script that yields identical results
on repeated runs. The use of the Retraction Watch database, which compiles notices fromm multiple
sources and standardizes their reason labels, also reduces dependence on any single publisher’s
reporting practices, while the OpenAlex citation counts provide an external, publisher-indepen-
dent measure of how the literature actually used the withdrawn work. Its limitations should be
weighed against these strengths. The cohort depends on the subject tagging of the Retraction
Watch database, which assigns the dentistry label at the record level, so some dental publications
in general journals may be missed and a few records tagged as dentistry concern adjacent topics
such as oral surgery or materials; journal-based sampling would quantify this boundary. Reasons
are recorded as free-text labels that mix substantive reasons with procedural information such as
the investigating party, and the grouping used here, although documented in Table 3, necessarily
simplifies the underlying notices; text mining of the retraction notices themselves would refine
the classification. Reason labels also vary in wording across journals and over time, and the data-
base standardizes them only partially, so some labels that seem distinct may describe the same
underlying problem; the grouped categories were designed to absorb this heterogeneity, but
residual misclassification is possible. Forty-one publications with a DOI could not be matched in
OpenAlex, and citation counts capture only works indexed there, so the citation estimates may be
conservative and the post-retraction share may differ in other indexes; a sensitivity analysis against
another citation index would test their robustness. Finally, the design is descriptive and cannot es-
tablish why authors continue to cite retracted work; citation-context studies would clarify whether
retracted findings are still cited affirmatively or are being discussed as retracted. A further limita-
tion specific to the citation outcomes is that citations accrue over time, so publications retracted
near the end of the window have had less time to accumulate post-retraction citations than older
ones; the post-retraction share reported here is therefore a snapshot at one date, and a follow-up
measurement would show whether it continues to grow.

For editors and indexers, these findings support clearer, machine-readable labeling of retrac-
ted status in bibliographic databases and reference managers, and prompt validation of reference
lists before publication, measures that would reduce the inadvertent propagation of withdrawn
findings. Because retracted dental evidence has at times informed subsequent reviews and cli-
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nical syntheses, journals and databases could also flag citing articles retroactively when they cite
withdrawn work, a practice some indexes have begun to explore. For dental researchers and clini-
cians, the persistence of post-retraction citation argues for checking the retraction status of every
article that supports a clinical or methodological claim, particularly when the citation carries the
weight of a treatment recommendation, and for treating the retraction date rather than the citation
count as the more relevant quality signal.(39,40) Editors of dental journals can support this habit
by including retraction status in the metadata they distribute and by requiring authors to certify
that their reference lists have been screened against a retraction registry. What remains open is
whether the faster detection of recent years will be sustained, whether mandatory retraction alerts
reduce post-retraction citation, and whether the post-retraction citation rate falls as retraction
alerts become standard in reference managers; all three questions require longitudinal follow-up.

CONCLUSIONS

Retractions of dental publications were driven mainly by concerns about data reliability and
by investigations and peer-review problems, with plagiarism, duplication and Al-generated content
accounting for a smaller share, and this profile shifted after 2019 toward paper mills and machi-
ne-generated content. Time to retraction shortened over the study period, became more uniform,
and differed across reason categories, with administrative withdrawals taking the longest. Most
retracted dental publications continued to be cited after retraction, and a large part of their cita-
tion record accumulated after the retraction notice, which shows the need to check the retraction
status of references before citing them.
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