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Abstract Inconsistent retraction indexing can perpetuate the spread of unreliable findings. We 
investigate the extent of errors in retraction indexing and the reliability of title flags, such as 
retracted articles, removal, etc. We manually checked the retraction status on publisher websites 
for 925 DOIs that Crossref indexed as retracted as of April 2023. We sampled DOIs with title flags 
that may indicate retracted status (e.g., retracted article:) (n=331) and retraction notice status (e.g., 
removal notice) (n=594). According to publisher websites, 661/925 DOIs (71.46%) in our sample 
are retraction notices. However, these same DOIs are indexed as retracted papers in Crossref. As 
of June 2025, all but one of the 585 DOIs with retraction notice flags were indeed retraction 
notices, whereas some DOIs have retracted paper flags (77/195, 39.49%). Our findings highlight 
significant errors in Crossref’s retraction indexing despite improvements in data quality as 
retraction indexing changed over time.  
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1. Introduction 
Retracted papers are often cited inadvertently, in part because researchers have trouble identifying 
which papers have been retracted. For example, Minetto et al. (2024) found that 78.7% of surveyed 
authors were unaware of the retraction status of the articles they cited, most commonly due to 
inadequate notification in research databases. Similarly, De Cassai et al. (2022) reported that 89% 
of authors who cited retracted literature in anesthesiology were unaware that the cited articles had 
been retracted despite many of the authors checking references for retractions. The Committee on 
Publication Ethics (COPE Council, 2025) recommends that retracted publications be clearly and 
consistently labeled across all platforms, including journal webpages and databases. Each retracted 
publication should be explicitly marked in the paper title, such as by prepending "Retracted:" to 
the title (COPE Council, 2025). 

Authors’ lack of awareness of citing retracted publications points to broader challenges in the 
scholarly communication ecosystem. Publisher websites are known to have inaccuracies, failing 
to display retraction status for known retracted items in past studies (Bakker & Riegelman, 2018; 
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Bakker et al., 2024; Yan et al., 2016), as well as inconsistencies in how retractions are labeled even 
across the same publisher website (Suelzer et al., 2021).  

Two databases cannot both be correct when they disagree on a publication’s retraction status. This 
disagreement between databases indicates that one has a mistake. Such mistakes seem to be more 
common from 2023-2024 (Salami et al., 2024), when an overwhelming number of papers were 
retracted (Van Noorden, 2023). This inconsistent retraction indexing may hinder authors’ ability 
to identify retracted work and can perpetuate the spread of unreliable findings, increasing the 
likelihood that such findings are cited or reused.  

We found that databases disagree in our previous study (Schneider et al., 2023). In particular, we 
found that a paper indexed as retracted in one database may be covered in another database, but 
not indexed as retracted. This led to our union list of purportedly retracted publications (Schneider 
et al., 2023). We observed systematic metadata inconsistencies in the titles of papers in our union 
list. For example, instead of standardized retraction flags (e.g., "RETRACTED" or "RETRACTED 
ARTICLE") as suggested by the COPE Council (2025), some papers’ titles included phrases 
suggesting that they were retraction notices, such as "RETRACTION" or “RETRACTION 
NOTICE”. This mismatch suggests the possibility of data quality problems which cannot be 
resolved without direct case-by-case manual examination. 

Prior work on data quality leveraged links between retraction notices and retracted publications 
(Schmidt, 2018) or examined paper titles (Uppala et al., 2022). This paper uses a combined 
approach: examining paper titles and changes in what is indexed as retracted.  

2. Background 

2.1 Definitions 
"Retraction is a mechanism for correcting the literature and alerting readers to errors or inaccurate 
data that articles may have, such as seriously flawed or erroneous content or data that their findings 
and conclusions cannot be relied upon." (COPE Council, 2025, p. 2). 

A Retracted paper, or Retracted publication, is a paper officially retracted by the publisher for 
flaws or errors in its content or data.  

A Retraction notice is an editorial notice indicating that an item is retracted. It may state the 
reasons for the retraction (COPE Council, 2025). 

Retraction status distinguishes retracted papers from retraction notices and from normal articles. 
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Retraction indexing enables database users to systematically retrieve and identify retracted papers 
easily. Figure 1 shows an example of retracted indexing, which enables users to filter document 
types.  

Figure 1: The "Retracted Publication" category on Web of Science is an example of retraction 
indexing. 

 

A Title flag (or flag) refers to a specific phrase that helps researchers guess whether an item is a 
retracted paper or a retraction notice. A flag may appear at the beginning or end of a title, or may 
constitute the full title. Examples of flags are shown in Tables 1 and 2 in variant formats. Besides 
variant flag formats, publishers may use these flags in different letter cases: all in lowercase (e.g., 
"retracted: "), title case (e.g., "Retracted"), and all in uppercase (e.g., "RETRACTED").  Elango et 
al. reported that almost three-quarters of 239 (178/239) retraction notices included either 
"RETRACTION NOTICE TO" or "RETRACTED ARTICLE" (Elango et al., 2019).  

Table 1: Examples of flags likely to indicate that an item is a retracted paper (Salami & 
Schneider, 2024) 

 Flags Likely to Indicate Retracted Papers 
Title starts with: 
 

• [retracted] 
• retracted 
• retracted article 
• <i>retracted:</i> 
• retracted manuscript: 
• retracted: 

Whole title is: • <i>retracted:</i> 
• retracted 

Title ends with: • retracted 
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Table 2: Examples of flags likely to indicate that an item is a retraction notice (Salami & 
Schneider, 2024) 

 Flags Likely to Indicate Retraction Notices 

Title starts with: • [retraction] 
• <b>retraction notice:</b> 
• correction to: retracted article: 
• correction to: 
• correction: 
• corrigendum to 
• removed: 
• retraction notice for 
• retraction note to: 
• statement of retraction for 
• temporary removal: 

Whole title is: • partial retraction notice 
• removal statement 
• retraction note 
• statement of retractions 

Title ends with: • :retraction 
• retraction 

 

Flag indication is the interpreted or inferred publication status (e.g., retracted paper, retraction 
notices) derived from the title flag appearing in the title. The title flag "RETRACTED" suggests 
that the publication is a retracted publication, whereas the title flag "RETRACTION NOTICE" 
suggests that the publication is a retraction notice. 

Publisher indication is the publication's retraction status as reported on the publisher's website.  

As shown in Figure 2, the inferred retraction status from the paper’s title flag may not agree with 
the publisher indication. 
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Figure 2: This retraction notice has the "Retracted" title flag, which often indicates a retracted 
paper. In this case, the flag indication and publisher indication do not agree. 

 

 

3. Research Questions 
RQ1: Do DOIs indexed as retracted in Crossref (as of April 2023) have a publisher indication of 
retracted on the publisher’s website? 

RQ2: Do the publisher indication and the flag indication agree regarding whether a publication is 
retracted? 

RQ3: What is the publisher indication for DOIs no longer indexed as retracted (as of July 2024) in 
Crossref? 

4. Data and Methods   
For this work, we curated two datasets. Both were drawn from our prior work, which created a 
union list of 49,924 purportedly retracted publications indexed as retracted in one or more of 
Crossref, Retraction Watch, Scopus, and Web of Science, as of April 2023 (Schneider et al., 2023). 
The first dataset, which is expected to have low retraction indexing data quality, is comprised of 
all 9937 DOIs indexed as retracted in Crossref but not in the other three sources (Lee & Schneider, 
2023). The second dataset, produced by Salami et al., (2024) is expected to identify non-retracted 
items: It is comprised of all 427 DOIs from Schneider et al. (2023) that were indexed as retracted 
in one or more of Crossref, Retraction Watch, Scopus, and Web of Science as of April 2023, but 
are no longer so as of July 2024. 

4.1 Methods for RQ1 & RQ2 
For RQ1 and RQ2, we selected a sample from Lee & Schneider (2023). Of Lee & Schneider’s 
9937 DOIs, 1753 that had title flags, and from these, we selected a sample of 925 DOIs. The 
sample was drawn from all 715 journals, with the selection criteria: one DOI per title flag, or two 



 

6 

when the multiple DOIs within same journal shared the same title flag. This sample comprises two 
groups of flag indications: 331 DOIs with title flags suggesting retracted papers (see Table 1) and 
594 DOIs with title flags suggesting retraction notices (see Table 2).  

For RQ1, we manually checked the publisher indication for each DOI, classifying it as a retracted 
paper, retraction notice, or both retracted paper and retraction notice (see Si et al., 2024 for details).  

For RQ2, we compared two different indications: the flag indication and the publisher indication 
to see whether they matched or were mismatched.  

4.2 Methods for RQ3 
To address RQ3, of the 427 DOIs from Salami et al., (2024), we selected all 208 from Crossref. 
First, we re-retrieved metadata for these DOIs via the Crossref API on August 27, 2024. Second, 
we manually checked the publisher indications for these 208 DOIs on their publishers’ websites. 
Third, on July 8, 2025, we queried the Crossref API to check whether the title metadata had been 
updated, particularly whether the flag indication had changed or was no longer included in the title 
metadata.  

Figure 3. Workflow for RQ1 & RQ2. 

 

5. Results 

5.1 RQ1: Do DOIs indexed as retracted in Crossref (as of April 2023) have a publisher indication 
of retracted on the publisher’s website?  
Table 3 summarizes the publisher indications. Of the sample of 925 DOIs indexed as retracted 
papers by Crossref, 71.46% were designated as retraction notices, while 12.86% were designated 
as retracted papers according to the publishers’ websites. 
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Table 3: Publisher indication of sampled DOIs 

Publisher indications Count (%) 

Retraction notice 661 (71.46%) 

Both retracted paper and retraction notice 138 (14.92%) 

Retracted paper 119 (12.86%) 

Correction 3 (0.32%) 

Unknown 2 (0.22%) 

Not Available 2 (0.22%) 

For DOIs whose publication indications are both retracted papers and retraction notices, almost all 
had title flags (98.55%, 136/138) that indicate retracted papers. These title flags are: "retracted 
article:" (99), "retracted:" (36), and "retracted article" (1). In only in two instances does the title 
flag indicate a retraction notice: "retracted notice:" (1) and "statement retraction" (1). 

5.2 RQ2: Do the publisher indication and the flag indication agree regarding whether a 
publication is retracted? 
Table 4 shows a comparison between the flag indications and publisher indications for 780 DOIs: 
585 retraction notices and 195 retracted papers inferred based on their flag indications. For 
simplicity, we excluded the 138 items designated as both retracted papers and retraction notices 
DOIs from the analysis for RQ2. 

Table 4: Comparison of publisher indication and flag indication 

 Flag and publisher 
indications are the 
same 

Flag and publisher 
indications are 
different 

Retracted paper flag (N=195) 118 DOIs (60.51%) 77 DOIs (39.49%) 

Retraction notice flag (N=585) 584 DOIs (99.83%) 1 DOI (0.17%) 

Table 4 shows that when the title flag suggests a retraction notice, there is almost always (584/585, 
99.83%) a match with the publisher indication. More than half of the title flags suggesting retracted 
papers (118/195, 60.51%) also match the publisher indication. 

5.1 Retracted Paper Flags 
We report on retracted paper flags that reflect the same retraction status (Table 5) and different 
retraction status (Table 6) as publishers. 

The "retracted:" and "retracted article:" title flags are the most common variants (175/195, 89.74%) 
used to label retracted publications. However, their usage appears inconsistent and not reliable, as 
shown in Tables 5 and 6.  
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Table 5: Retracted paper flag indications in the sample that agree with the publisher indications. 

 

 

 

 

 

 

Table 6: Retracted paper flag indications in the sample that are different from the publisher 
indications. 

 

 

 

 

 

 

5.2 Retraction Notice Title Flags 
Almost all the DOIs (99.83%, 584/585) with retraction notice flags matched the publisher 
indications as of July 2025, as shown in Table 7. The flags "retraction", "statement of retraction", 
and "retraction notice" were common in retraction notice titles. We observed 30 different title flag 
variants for retraction notices, including rare variants such as "partial retraction notice", 
"NOTICE", and misformatted HTML such as "<b>retraction" (without the corresponding closing 
tag </b>), as shown in Table 7. 

Most retraction notice flag indications (90.26%, 528/585) were used on their own as the full title, 
omitting the original title of the retracted article. This practice is suboptimal, especially when full 
titles of retraction notices such as "CORRECTION" and "CORRIGENDUM" (2/250 cases, as 
shown in Table 7).  This could lead to the incorrect interpretation of these retraction notices as 
correction notices. 

 

 

Flag and publisher indications are the same 
(Retracted Paper Flag N=195) 

Flag # DOIs Percentage (%) 
retracted:  71 36.41% 
retracted article: 44 22.56% 
retracted: corrigendum to 2 1.03% 
<i>retracted:</i>  1 0.51% 

Flags and publisher indications are different 
(Retracted Paper Flag N=195) 

Flag (a bulleted list indicates multiple flags) # DOIs Percentage (%) 
retracted:  40 20.51% 
retracted article: 20 10.26% 
retracted chapter: 6 3.08% 
retracted, retracted: corrigendum to  3 1.54% 
retracted: retraction notice to 2 1.03% 

• [retracted] 
• retracted: erratum to 
• retracted manuscript: 

 
1 

 
0.51% 
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Table 7: Retraction notice flag indications in the sample that match the publisher indications 

Flags and publisher indications are the same 
（Retraction Notice Flag N=585) 

Flag (a bulleted list indicates multiple flags) # DOIs Percentage (%) 

retraction 205 35.04% 

statement of retraction 163 27.86% 

retraction notice 99 16.92% 

statement of removal 30 5.13% 

editorial retraction 16 2.74% 

retraction statement 12 2.05% 

retracted article: statement of retraction 8 1.37% 

• notice of retraction 
• retraction note 

6 
 

1.03% 
 

• [retraction] 
• <b>retraction  
• editorial removal  
• notice of redundant publication 
• retracted article: retraction 
• retractions   

 
3 
 
 

0.51% 
 

• <b>retraction notice:</b> 
• <i>retraction</i> 
• correction  
• corrigendum 
• removal statement 
• statement of retractions 

2 
 

0.34% 
 

• <b>statement of retraction:</b> 
• author's retraction 
• notice 
• partial retraction notice 
• publisher’s note 
• retraction: 
• retraction of articles 
• retraction statement: 
• revise and republish notice 

1 
 

0.17% 
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RQ3: What is the publisher indication for DOIs that are no longer indexed as retracted in Crossref 
as of July 2024?  
Of the 208 DOIs that changed indexing in Crossref in April 2023 versus July 2024, none have 
been retracted according to the publishers. Interestingly, as shown in Table 8, 20 (9.6%) of these 
208 DOIs are now normal, that is regular articles without any historical error notice or traces on 
the publishers’ websites.  

Table 8: Status of the 208 DOIs that are no longer indexed as retracted on the publisher website. 

Publisher Indications Count (%) 

Retraction notice 176 (84.62%) 

Normal article 20 (9.62%) 

Correction notice 12 (5.77%) 

 
19 of the 20 normal articles had their title flags updated, as shown in Table 9; many of these DOIs 
were for articles that were removed under "TEMPORARY REMOVAL" title flags, but were 
restored, and republished as normal articles (i.e., articles published without flags in their titles). 
Interestingly, of the 176 retraction notices, no changes had been made in their title metadata: 7 
have no retraction notice flag in their titles, and 168 had variant retraction notice flags, except in 
one case: One DOI’s title changed from "RETRACTED: Investigation of ductile fracture behavior 
of lap-welded joints with 460 MPa steel" to "RETRACTION NOTICE: Investigation of ductile 
fracture behavior of lap-welded joints with 460 MPa steel". 

Table 9: Titles of 20 DOIs that Crossref no longer indexes as retracted are changed 

Publisher Indications # DOIs Changes in title 

Normal article 19 

"removed" removed (2) 
"temporary removal" removed (16) 
"withdrawn" removed (1)  
no retraction flag in the previous title and present title (1) 

Retraction notice 1 from "retracted" to "retraction notice" 

6. Discussion 
Our findings demonstrate that retraction metadata are dynamic rather than static. Between April 
2023 and July 2024, Crossref removed retraction status from 208 DOIs, and our manual 
verification confirmed that these items were not retracted publications according to the publisher. 
The title flags for these 208 DOIs were subsequently updated or removed, which we deem data 
quality improvements 
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Overall, we found significant disagreements between Crossref and publisher indications regarding 
retraction status DOIs. According to publisher websites, 661 DOIs (71.46%) in our sample are 
retraction notices but indexed as retracted papers in Crossref. This discrepancy highlights issues 
in retraction metadata quality. 

In addition, 138 DOIs (14.92% of the sample) have a publisher indication of both a retracted 
publication and a retraction notice, meaning that the retraction notice and retracted publication are 
associated with the same DOI on the publisher website. This means that their retraction notices 
were appended directly to the retracted (original) publication. This is bad practice, because they 
share the same DOI, even though Crossref (2025) recommends that retraction notices be registered 
as separate records with their own DOIs. 

Retracted paper title flags do not reliably identify retracted papers. Among 195 DOIs that have 
retracted paper flag indications, 77 (39.49%) have flag indications that differ from the publisher 
indications. The most commonly used retracted paper flags, such as "retracted:" and "retracted 
article" (175/195, 89.74%), have the same publisher indications for only a subset of DOIs. Thus, 
these flags are not helpful to reliably infer a DOI’s retraction status. One reason we observed for 
this unreliability is that some publishers assign the same title flag (despite different DOIs) to both 
the retracted paper and its retraction notice, as shown in Figure 4.  

Figure 4: A retracted paper and its retraction notice both use the same title 
(DOI:10.1080/23311932.2017.1333269). 

 

Retraction notice flags seem more reliable. The single discrepancy (Figure 5) between the 
retraction notice flag indications and publisher indications found in the July 2025 data was 
subsequently resolved. As of September 2025, all retraction notice flag indications agreed with 
their publisher indications. Thus, at this point, the retraction flags covered in the sample were all 
reliable. Given this reliability, retraction notice flags could be used for broader data quality 
improvements. Databases like Crossref could potentially verify the status of DOIs using retraction 
notice flags and update the indexing if those DOIs are mistakenly indexed as retracted papers. 
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Figure 5: Publisher information indicates a changed title and retraction notice 

 

As shown in Figure 6, the "retraction" title flag has been used as a full item title without including 
the title of the retracted article. However, recent NISO guidelines recommend that “The retraction 
notice title should clearly identify the retracted publication” (NISO Communication of Retractions, 
Removals, and Expressions of Concern Working Group, 2024) while the 2025 COPE guideline 
also recommend that retraction notices should clearly identify the title and authors of the paper 
being retracted (COPE Council, 2025). 

Figure 6: This retraction notice is simply titled "Retraction". 

 

Some flags were used ambiguously in the title. For example, we found that some titles start with 
"RETRACTED ARTICLE: Retraction" or "RETRACTED ARTICLE: Statement of Retraction". 
This is confusing! It is likely a retracted paper (based on the first flag, "RETRACTED ARTICLE") 
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AND likely a retraction notice (based on the second flags, "Retraction" and "Statement of 
Retraction", respectively). Further, retraction notice flags may vary within a journal. For example, 
Applied Artificial Intelligence has used both "retraction statement” and "statement of retraction". 
Such ambiguity complicates the use of title flags for automated classification in the bibliographic 
database system (see, for instance, Uppala et al., 2022) and may contribute to inconsistencies 
between flag indications and publisher indications. 

Despite these ambiguities and inconsistencies in title flag usage, we also found some 
improvements in retraction metadata quality. According to publishers’ websites, the 208 DOIs that 
had Crossref indexing changes (from retracted to not retracted) are indeed normal (non-retracted) 
papers. Therefore, data quality was improved by no longer indexing these DOIs as retracted papers. 
Notably, we found a case of temporary withdrawal whose title was changed, removing the 
"withdrawn" title flag (10.1016/j.gim.2022.09.015) from its title, so it appears as a normal article; 
it now has a correction notice (10.1016/j.gim.2023.100828). Researchers using metadata snapshots 
may obtain different results about retraction status depending on when the data are collected.  

7. Limitations and Future Work 
This study focuses only on Crossref. Future work could test flag reliability in other databases, such 
as by linking retracted publications and retraction notices to detect mistakes in retraction indexing 
(for a model, see Schmidt (2018)’s Web of Science analysis). While our work does not directly 
determine how inconsistencies in retraction-related metadata occur, future work could map data 
flows from publishers to aggregators to identify potential process improvements. Future work 
could also examine the association between flag location (beginning, end, full title) and its 
reliability in identifying retraction status. Assessing data quality changes longitudinally, over time, 
would also be beneficial.   

8. Conclusions 
Retraction metadata should be treated as dynamic rather than definitive, so periodic validation is 
necessary for high-stakes research and evaluation. Retraction notice title flags could be useful for 
assessing data quality, particularly to identify retraction notices mistakenly indexed as retracted 
publications. Some changes in Crossref’s retraction indexing have improved data quality. When 
items are retracted, metadata updates should be timely, and NISO recommends that item titles 
change accordingly (NISO Communication of Retractions, Removals, and Expressions of Concern 
Working Group, 2024).  

We highlight four main findings. First, we identified shortcomings in Crossref’s retraction 
indexing practices: Many DOIs are indexed as retracted even though they correspond to retraction 
notices on publisher websites. Second, we showed that title flags are inconsistently used to 
distinguish between retracted publications and retraction notices: While title flags identifying 
retraction notices are largely reliable, those identifying retracted papers do not always match their 
publisher indications. Third, we showed that, within a bibliographic database system, retracting a 
publication is not definitive or permanent action, due to errors. Items misindexed as retracted may 
later be updated, and their associated title flags may change over time. Finally, we revealed a lag 
in communication and updates between publishers and Crossref in propagating changes to 
retraction classification and their title flag metadata.  
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Scientometrics researchers who study retractions using historical database snapshots and 
bibliographic databases (such as OpenAlex3) that ingest data from Crossref should verify the 
retraction status of publications. Although retracted papers and corresponding retraction notice 
should not share an identical DOI, in practice, be aware that some do. Large-scale studies can use 
auditing techniques: (1) cross-check title flags with retraction status and (2) identify retraction 
notices for all purportedly retracted publications. Scientometrics researchers should periodically 
reassess records whose retraction status has changed to prevent the propagation of outdated 
classifications.  

Retrieving and reading the retraction notice is the best way to validate retraction status for small 
scale studies. Publishers’ and databases’ inconsistent practices can result in retracted publications 
being missed during literature searches or, conversely, in non-retracted items being incorrectly 
flagged as retracted. Such errors are most consequential for researchers conducting large-scale 
bibliometric analyses, systematic reviews, or evidence synthesis, librarians supporting research 
integrity and collection management, and developers of tools that rely on automated retraction 
metadata detection, as in the case of reference management tools.  

Overall, our findings suggest that longitudinal monitoring of retraction metadata may be necessary 
to understand both the prevalence of indexing errors and the speed with which changes propagate 
across the scholarly communication ecosystem. We recommend that publishers and Crossref take 
shared responsibility for ensuring the accuracy and timeliness of retraction metadata. 
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landscape of retracted papers: Flag usage in titles and changes in DOI retraction status. 
University of Illinois Urbana-Champaign. https://doi.org/10.13012/B2IDB-2907908_V1    
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