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For a while now, I have advocated to ban 

the term “heavy metal” from the scientific 

literature. I have highlighted its misuse and 

even proposed to replace it with a “poten-

tially toxic element.”1 The concept of “heavy 

metal” in scientific research is now also 

being compromised by the rise of “tortured 

phrases.”2 These awkward, often nonsensical 

terms emerge from the misuse of paraphras-

ing software designed to evade plagiarism 

detection. In their quest to skirt around the 

original phrasing, some authors inadvert-

ently create gibberish that complicates the 

understanding and integrity of their work. 

For example, well-established scientific 

terms like “heavy metal” are transformed 

into bizarre alternatives, thus undermin-

ing the clarity and precision crucial in 

scientific discourse.

Guillaume Cabanac and his colleagues 

have been actively identifying and 

reporting these tortured phrases since 

March 2021.3 By screening publications and 

posting comments on PubPeer  

(https://pubpeer.com/), they aim to high-

light and correct problematic papers. 

Their work is crucial in maintaining the 

accuracy and reliability of the scientific 

literature. The Problematic Paper Screener 

(https://www.irit.fr/~Guil laume .Caba nac/

p roble matic -pape r-scr eener ), a tool they 

regularly update, serves as a repository for 

these tortured tips, allowing the scientific 

community to stay informed about poten-

tial issues in published research.

This issue extends beyond mere seman-

tics. The introduction of tortured phrases 

can lead to significant misunderstandings, 

impede the replication of studies, and 

ultimately degrade the quality of scien-

tific communication. For instance, the 

term “heavy metal” has been replaced with 

convoluted alternatives like “substantial 

metal” or even more bizarre phrases, as 

highlighted in various studies and articles 

(Table 1). Such substitutions, while poten-

tially intended to clarify, often achieve the 

opposite, creating confusion and misinter-

pretation (Figure 1).

The case of “overwhelming metal,” used 

instead of “heavy metal,” exemplifies the 

absurdity that can arise from paraphrasing 

software. These distorted phrases not only 

obscure the intended meaning but also call 

into question the authenticity of the research. 

As Cabanac’s initiative reveals, the use of 

these tortured phrases can be a red flag for 

broader issues within a paper, such as poten-

tial fraud or a lack of understanding of the 

subject matter.

The implications for the scientific commu-

nity are profound. Maintaining the integrity 

of scientific literature is paramount, and this 

requires vigilance against the encroachment 

of such distortions. Researchers, reviewers, 

Table 1. Number of Retrieved Articles using Tortured Phrases Related to “Heavy Metal”  
https ://db rech. irit. fr/pl s/ape x/f?p =9999 :5::: :RIR: IRC[t ortur ed]_R OWFIL TER:h eavy% 20met al 
(Retrieved on 07/05/2024).

Fingerprint—Tortured Phrase Number of Articles

“Substantial metals” 1861

“Overwhelming metals” 246

“Weighted metals” 191

https://pubpeer.com/
https://www.irit.fr/
https://dbrech.irit.fr/pls/apex/f?p=9999
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and publishers must prioritize clarity and 

precision, ensuring that paraphrasing 

software is used judiciously and that origi-

nal meanings are preserved. The trend of 

using tortured phrases must be curbed to 

uphold the standards of scientific inquiry and 

communication.

In summary, the phenomenon of tortured 

phrases like the misrepresentation of “heavy 

metal” in scientific studies is a growing 

concern that jeopardizes the clarity, reli-

ability, and overall integrity of the scien-

tific literature. Through initiatives like the 

Problematic Paper Screener, the scientific 

community can identify and mitigate these 

issues, ensuring that the language used 

in research remains clear, accurate, and 

meaningful.
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Figure 1.  Example of tortured phrases (snapshot of the title and abstract from a random article4) 

where “overwhelming metals” and “substantial metals” are randomly used instead of “heavy 

metals”, 27 and 21 times in the whole article, respectively.
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