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OBJECTIVE

To quantitatively analyze the types, contexts, and
manipulation methods of problematic images that lead to
retractions of scientific articles.

DESIGN

This cross-sectional study analyzed retracted articles
flagged for problematic image manipulation (eg, image
duplication) in the Retraction Watch Database' (56,716
entries as of October 4, 2024). We focused on entries
containing the term image in the retraction reason (8002
entries) and further refined the dataset to those discussed
on PubPeer? (2078 after duplicate removal) to gain more
detailed insights into the image problems. Data extracted
included figure types (eg, microscopy, gel blot), the context
of image misuse (eg, within-article, between-article), and
the type of manipulation (eg, duplication, splicing).
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RESULTS

The Table presents our results (Table 25-0965). Gel blots
(eg, Western blots) were the most frequently cited image
type in problematic retractions, appearing in 1074 articles
(51.68%). Between-article image reuse, where an image
and its associated data are duplicated across different
publications, was the most common context of misuse,
identified in 1241 cases (59.72%). Notably, 982 retractions
(47.28%) were attributed to paper mills. Image duplication
was the predominant cause of retraction, accounting for
1827 cases (87.92%). Only 1 retraction was attributed to
computer- or artificial intelligence—generated manipulation.
While our analysis did not filter by the biomedical area,
most problematic images originated from the biomedical
domain.
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Table 25-0965. Characterizing Problematic Images
in Retracted Articles

Retracted articles,
Characteristic No. (%) (N = 2078)?

Most prevalent types of images

Gel blots 1074 (51.68)
Transwell assay® 569 (27.38)
Microscopy imagery 509 (24.50)
Fluorescence-activated cell sorting 355 (17.08)
Fluorescent microscopy 248 (11.94)
Graphs® 186 (8.95)
Wound healing assay? 181 (8.71)
Colony formation assay® 176 (8.47)
Exposed organ (tumor)f 171 (8.23)
Electron microscopy 81 (3.90)
Other 131 (6.30)

Problem context

Between articles 1241 (59.72)
Paper mill 982 (47.26)
Within figures 810 (38.98)
Within images 402 (19.35)
Between figures 344 (16.55)
Problem type

Reuse 1827 (87.92)
Splicing 162 (7.80)
Image edit, removal, or obscuring 79 (3.80)
Computer- or artificial intelligence—generated 1(0.05)
Other 346 (16.65)

aA single retracted article may contain multiple types of problematic images or contexts, so
the percentages do not sum to 100.

bCell migration and invasion studies.

°Linear plots, bar plots, or scatter plots that are manipulated or duplicated.
dStudies depicting 2-dimensional cell migration throughout an artificial gap.

¢In vitro cell colony growth studies.

fExposed organs, such as mouse brain or lung slices, predominantly from mice.
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CONCLUSIONS

This study highlights the prevalence of gel blot images and
between-article image duplication in retracted articles,
indicating a potential benefit from specialized tools to
detect such issues. During our analysis, we noticed a
frequent lack of detailed and standardized information in
retraction notices, which hinders efforts to understand and
prevent the presented problems. While PubPeer data offer
valuable insights when the retraction notices fail to do so,
PubPeer posts are not official documents and may exhibit
biases from their authors, which could result in speculative
claims about an article. Because of that, to facilitate
research and improve the integrity of the scientific record,
future research should focus on discussing and developing
better guidelines for comprehensive retraction notices that
may even support computer-aided solutions.
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