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Abstract 
The abstract is known to be a promotional genre where researchers tend to exaggerate the 
benefit of their research and use a promotional discourse to catch the reader's attention. The 
COVID-19 pandemic has prompted intensive research and has changed traditional publishing 
with the massive adoption of preprints by researchers. Our aim is to investigate whether the 
crisis and the ensuing scientific and economic competition have changed the lexical content of 
abstracts. We propose a comparative study of abstracts associated with preprints issued in 
response to the pandemic relative to abstracts produced during the closest pre-pandemic period. 
We show that with the increase (on average and in percentage) of positive words (especially 
effective) and the slight decrease of negative words, there is a strong increase in hedge words 
(the most frequent of which are the modal verbs can and may). Hedge words counterbalance 
the excessive use of positive words and thus invite the readers, who go probably beyond the 
"usual" audience, to be cautious with the obtained results. 
The abstracts of preprints urgently produced in response to the COVID-19 crisis stand between 
uncertainty and over-promotion, illustrating the balance that authors have to achieve between 
promoting their results and appealing for caution. 

Key points  
- The COVID-19 crisis influences academic writing as we observe changes in authors' 

lexical strategies.  
- Authors make a greater use of positive words (e.g., effective, novel or promising) in the 

abstracts of preprints during the COVID-19 crisis. 
- There is a strong increase in hedge words (the most frequent of which are the modal 

verbs can and may). 
- Hedge words counterbalance the excessive use of positive words and thus invite the 

"usual" audience to be cautious with the results. 
- The abstracts of preprints urgently produced in response to the COVID-19 crisis stand 

between uncertainty and over-promotion. 
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Introduction 
The COVID-19 pandemic (declared on March 11, 2020 by the WHO) has prompted intensive 
research through which researchers and clinicians are actively trying to understand the biology 
of the virus, the dynamics of its transmission, the development of symptoms, diagnostic tests, 
drugs, vaccines or the economic and social consequences of the pandemic. Be it with Ebola, 
H1N1, Zika and SRAS, researchers have already encountered health crisis situations (Xing et 
al., 2010; Zhang et al., 2020), but, in terms of scholarly communication, the coronavirus seems 
to have "broken the mould" of traditional publishing (Kupferschmidt, 2020), with the massive 
adoption of preprints. Even if there is no common definition of what is a preprint (Chiarelli et 
al., 2019), we consider it as a potential article that has not (yet) gone through the peer-review 
process and is already freely accessible to the public. 
 
Since the beginning of the pandemic, preprint servers have experienced a rush after the SARS-
CoV-2 outbreak: for example, medRxiv saw an increase from around 200 posts per month in 
January 2020 to around 2,000 posts in May 2020, and around 70% of all posted manuscripts 
from March to September 2020 related to the pandemic (Pool, 2020). Even some mainstream 
media mentioned the "frenzy" of preprints (Morin, 2020) while preprint server managers were 
testifying that they were drowning in a "tsunami" of preprints (Brennan, 2020). Looking 
beyond submissions, bioRxiv and medRxiv also experienced massive increases in attention 
(measured by downloads and citations) as stated by Hindle (2020), the bioRxiv Content Lead. 
 
Many studies have shown that, under normal circumstances, more and more researchers tend 
to exaggerate the benefit of their research and use a promotional discourse in order to be 
published, to advance in their career or to obtain funding (Berkenkotter & Huckin, 1995; Cao 
et al., 2020; Caulfield & Condit, 2012; Vinkers et al., 2015). We explore whether the authors 
are increasingly resorting to positive words and persuasive linguistic devices during the 
COVID-19 crisis, in order to be visible or noticeable in the midst of this unprecedented volume 
of preprints. In an attempt to answer this question, we propose hereafter a lexical analysis of 
the abstracts of these preprints. Indeed, the abstract (as well as the title and keywords) is the 
main entry points into scientific literature. Besides providing a summary, it draws attention to 
the most important information of the document and should convey as much new information 
as possible. It is also a means of catching the reader's attention and inviting him to read further. 
Orasan (2001) states the abstract is not a "mirror" of the document but is instead intended to 
draw attention to the most important information of the document it is supposed to summarize. 
The abstract is therefore considered to be a promotional genre, with many optimistic phrases 
intended to convince the reader of the importance of the work presented by the authors (e.g.: 
"it could be effective…", "our findings suggest promising effects on…", "this present study 
could provide a novel insight into…").  
 
We propose a comparative study of the abstracts associated with preprints issued in response 
to the beginning of the COVID-19 pandemic (from January 1st to April 12th, 2020) with those 
from the closest pre-pandemic period, produced in 2019 (i.e.: from January 1st to December 
31st, 2019). The construction of a corpus of preprint abstracts enabling this comparison is 
described in the Methods and Data section and should also be considered as a contribution of 
the study, especially as it has been made available for further research (Bordignon et al., 2021). 
Based on this unique corpus, we can therefore propose a comparative analysis of the abstracts 
by evaluating the use of different types of words: positive, negative and hedge words. 
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Background 

The abstract as a promotional genre 
Bhatia (1993) suggests the abstract is meant to give the reader an exact and concise knowledge 
of the full article, while Martín (2003) goes further, stating that an abstract has a "time-saving" 
function. But Berkenkotter and Huckin (1995) contend that the abstract is essentially a 
promotional genre where authors underline their most central claims with the aim of gaining 
readers' attention and persuading them to read on (Sun & Hyland, 2001). Cao et al. (2020) 
showed that positive words are more frequently used in abstracts than in full texts. They 
consider the abstract as the point at which the reader needs to be "hooked". This is what triggers 
the overuse of positive terms (Vinkers et al., 2015), and overstatements in abstract conclusions 
(Boutron, 2020; Shinohara et al., 2017). Moreover, both in Berkenkotter and Huckin's (1995) 
study of abstracts of articles published between 1944 and 1989 and in Vinkers’ more recent 
study of PubMed abstracts published between 1974 and 2014, the tendency to over-promote 
results was seen to increase, leading the former authors to conclude that "today’s scientists 
seem to be promoting their work to a degree never seen before" and the latter that researchers 
"assume that results and their implications have to be exaggerated and overstated in order to 
get published".  
Our present study was initially inspired by that of Vinkers et al. (2015) on the use of positive 
words; however, although this previous work was a diachronic study, it did not focus on periods 
of crisis. 
 

From promotion to over-promotion 
Many researchers have used the marketing metaphor and a lexicon borrowed from this field to 
talk about "hyping science" and promotion in academic discourse: "niche", "positioning" and 
"boosterism" (Swales, 2004; Swales & Feak, 2009), "to sell/selling" (Bhatia, 1993; Samar et 
al., 2014), "marketization" (Nerlich, 2013), and "quasi advertising discourse" (Lindeberg, 
2004). Indeed, beyond promotion, there is the idea of glamorizing results or making one’s 
research methodology or findings look "sexier" and more ground breaking than they actually 
are (Millar et al., 2019), emphasizing the "importance, uniqueness and novelty" of one’s 
research (Vinkers et al., 2015), or "beautifying" the methods used (Boutron, 2020).  
Dodds et al. (2015) showed that the words of natural human language possess a universal 
positivity bias and that people tend to use positive words more frequently. One of the 
advantages of exaggerating is that it engages readers and draws attention to the more important 
features of a study (Caulfield & Condit, 2012; Millar et al., 2019). Nerlich (2013) distinguishes 
between "honest hype" and "politicized hype", where moderation and modesty seem 
impossible, such as in the reporting of climate science results. Science hype is often seen as 
damaging in that it contributes to exaggerating the benefits of research and underplaying the 
costs and risks of science and its technological products (Caulfield & Condit, 2012). It inflates 
public expectations and results in a loss of trust in a given technology or research avenue if 
promises are not kept (Joly, 2015; Rinaldi, 2012), it biases the reader’s interpretation and leads 
to a dissemination of misinterpreted results in press releases and news stories, with a possible 
effect at a larger scale on patients and the general public (Boutron, 2020). 
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Many studies have identified linguistic and rhetorical devices used by authors of scientific texts 
(whatever the academic genre) that lead to an exaggerated promotion of their results or 
methods, e.g.:  

- misleading use of causal language (a clause or phrase where one event, state, action or 
entity is explicitly presented as influencing another) in publications when no statistical 
evidence or clinical knowledge exist to establish any causal relationship (Rubin & 
Parrish, 2007; Thapa et al., 2020); 

- self-citation as a rhetorical strategy for emphasizing a writer’s contribution (Hyland, 
2001); 

- heavy use of I and we (Gragson & Selzer, 1990; Harwood, 2005); 
- use of adjectives imposing subjective or positive value like important, critical, original 

(V. Fraser & Martin, 2009; Vinkers et al., 2015); 
- use of "drama" words (that is adverbs such as importantly, surprisingly, dramatically, 

strongly or markedly) (Wheatley, 2014); 
- use of promotional elements and "appeals" to claim centrality and therefore persuade 

the readers of the importance, worthiness and significance of a research study 
(Lindeberg, 2004; Swales, 2004; Wang & Yang, 2015);  

- spinning, that is "a specific reporting that fails to faithfully reflect the nature and range 
of findings and that could affect the impression that the results produce in readers, a 
way to distort science reporting without actually lying," (Boutron, 2020). 

 
Publishers have tried to curb what is considered as a form of misconduct by attempting to 
establish guidelines for formatting the presentation of results (e.g. the CONSORT statement 
for Randomized Controlled Trials (Hopewell et al., 2008), the PRISMA statement (Beller et 
al., 2013; Liberati et al., 2009) for abstracts of systematic reviews, and Ethical Principles for 
Medical Research Involving Human Subjects (World Medical Association, 2001)), or even to 
prohibit the inappropriate use of exaggerating words (e.g. ACS Catalysis journal (Scott & 
Jones, 2017)). 
Caulfield & Condit (2012) demonstrate that most of the major entities involved in public 
communication about science (genomics in this case study), including researchers, commercial 
forces, research institutions, the media and general public, participate in hyping, which is 
accelerated via pressure to publish, commercialize and translate work. 
Some studies (Berkenkotter & Huckin, 1995; Lindeberg, 2004; Shehzad, 2010) have focused 
on over-promotion of results in specific research article sections. They show that the most 
promotional parts are titles, introductions and discussions, but also the abstracts, which has led 
to specific studies. None of them considered that promotion could be more important in times 
of crisis. This is one of the points we want to demonstrate in our study.  
 

Hedge words in academic writing 
In contrast to over promotion, hedging is a procedure of argumentation acting as a "face-
saving" strategy when claiming the centrality of findings (Pérez-Llantada, 2008). Indeed, 
according to Hyland (1996b), hedges allow writers to tone down their statements and thereby 
strengthen arguments by admitting limitations or uncertainties. Hedging even led him to raise 
the question of whether authors are "writing without conviction". 
Hedge words (like possible, quite, might, perhaps, will, may, suggest) represent a weakening 
of a claim, show doubt and indicate that information is presented as opinion rather than 
accredited fact (Hyland, 1998). They aim to persuade readers (Hewings, 2001), and give them 
the right to participate in the ratification of knowledge (Hyland, 1996a), by soliciting 
acceptance (Myers, 1989). These words, deliberately denoting vagueness, imprecision 
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(Hewings, 2001) or fuzziness (Lakoff, 1973), also belong to common standards of permissible 
imprecision (Dubois, 1987; Myers, 1996). Lewin's survey (2001) shows that authors consider 
uncertainty to be a better representation of the truth and a more honest representation of data. 
Hyland (1996b) provides a list of the different lexical and strategic devices that are used to 
express hedging: 

- modal verbs (would, may, could), which are the most used uncertainty makers (Bongelli 
et al., 2019); 

- epistemic lexical verbs (indicate, suggest, appear); 
- epistemic adjectives (unlikely, likely, possible, most); 
- epistemic adverbs (apparently, probably, relatively, quite, almost, usually).  

 
Many studies have reviewed the use and function of hedge words in the scientific literature: 
for example, Lindeberg (2004) addressed them in comparison with other sections of the paper 
and Gillaerts and Van de Velde (2010) proposed a historical approach. Based on a quantitative 
study of corpora of abstracts in applied linguistics from 1982 to 2007, they show that longer, 
and more recent research article abstracts contain more "factual" material, not more 
metadiscourse. The results suggest that even in highly condensed genres such as research 
abstracts, interpersonal considerations are pervasive and exhibit striking diachronic dynamics. 
Other studies have shown differences across languages (Hu & Cao, 2011; Martin-Martin & 
Burgess, 2004; Vassileva, 2001), between native speakers and non-native speakers (Hinkel, 
2005; Lee, 2007), between students and expert writers (Aull et al., 2017; Doró, 2014), and 
across disciplines (Hyland, 1998). Milanović and Milanović (2010) carried out a study on 
softening the words of the economic crisis, although this was focused on journalistic discourse 
published on the internet rather than scientific literature. As far as we know, no study has yet 
focused on the use of hedge words in the scientific literature produced in times of crisis (or 
identified as such). 
 
 

Methods and Data 
Fig 1 shows the three sequences of the study workflow:  

- data collection: 
- constitution of a corpus of preprints issued in response to the COVID-19 

pandemic (COVID-19 corpus), 
- delineation of a corpus of preprints produced in 2019, the closest pre-pandemic 

period (Pre-pandemic corpus),  
- automatic identification of positive, negative and hedge words with CorTexT Manager 

(CorTexT Manager documentation, 2020),  
- data analysis in Excel (to create the source spreadsheets) and Tableau (a data 

visualization software we used to query the spreadsheets, make our calculations and 
generate the graphs presented below, see https://www.tableau.com). 
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Fig 1. Study workflow 
 

Corpus delineation 
The starting point for our method was Fraser's corpus (2020), which is a corpus of preprints 
focused on the COVID-19. Since our aim was to identify possible differences between the 
writings produced during the crisis compared with those produced previously, the delineation 
of the control corpus was as critical as it was challenging. Furthermore, we also needed to be 
able to technically retrieve abstracts. As a consequence, although OSF preprints appears as an 
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important server in Fraser's corpus (7th in terms of volume), we had to give up collecting 
abstracts from this server as they are poorly indexed in both Dimensions 
(https://www.dimensions.ai) and Lens (https://www.lens.org). After several tests and data 
retrieval attempts, we were able to build a corpus from the following seven servers: SSRN, 
arXiv, medRxiv, bioRxiv, Research Square, Preprints.org, and ChemRxiv. We expanded the 
choice of servers beyond the biomedical community to make comparative analyses between 
servers, and try to draw conclusions regarding disciplines and research communities. 
Our final corpus was based on 23,957 preprints and their metadata.  
 

COVID-19 corpus 
To locate preprints about COVID-19, Fraser (2020) used the following query hereinafter 
referred to as COVID query: "coronavirus" OR "COVID-19" OR "sars-cov" OR "ncov-2019" 
OR "2019-ncov". On April 12th, 2020, we downloaded Fraser's dataset to retrieve the abstracts 
and other metadata of 3,341 preprints deposited since January 1st, 2020 on the seven different 
preprint servers mentioned above.  
 

The pre-pandemic corpus as the control corpus 
In order to be sure to base our study on comparable corpora, the control corpus also contained 
preprints taken from the same preprint servers as the abstracts and for which we tried to 
delineate the same perimeter. Indeed, if we wanted to determine a shift in writing practices 
with the advent of the pandemic in the papers released since January 1, 2020, we needed to 
find papers from 2019 that dealt with similar subjects and which we could be almost sure were 
written by the same communities. We therefore developed a strategy for each server depending 
on the bibliographic databases that index them and the quality of the data available:  

- SSRN 
We ran the COVID query in Dimensions over the year 2020 and identified the two most 
important sub-disciplines (Research categories): 1103 Clinical Sciences and 1117 Public 
Health and Health Services. We applied this limitation to all preprints indexed in Dimensions 
for the year 2019. 

- arXiv 
We ran the COVID query in Dimensions over the year 2020 and identified the main sub-
discipline, 1117 Public Health and Health Services. We applied this limitation to all preprints 
indexed in Dimensions for the year 2019. 

- medRxiv  
Since medRxiv is a disciplinary server, we considered all preprints indexed in Dimensions for 
2019 to be within the same scope. 

- bioRxiv 
We ran the COVID query in Dimensions over the year 2020 and identified the two main sub-
disciplines (1108 Medical Microbiology and 0601 Biochemistry and Cell Biology). We applied 
this limitation to all preprints indexed in Dimensions for the year 2019. 

- Research Square 
We ran the COVID query in Dimensions over the year 2020 and identified the main sub-
discipline: 1103 Clinical Sciences. We applied this limitation to all preprints indexed in 
Dimensions for the year 2019. 
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- Preprints.org 
As Dimensions does not index Preprints.org, we used Lens and narrowed our search to the 
2019 results by limiting these to the Fields of Study of Virology, Medicine, Biology and 
Coronavirus. 

- ChemRxiv 
Dimensions poorly indexed ChemRxiv preprints, particularly 2019 preprints. Lens indexes 
them but does not calculate the Field of Study. In consequence, we selected all the 2019 
preprints of ChemRxiv. 
 
All the resulting queries are available online with our data (Bordignon et al., 2021). We 
retrieved the abstracts semi-manually from Dimensions or via the Lens database when 
available. Some papers had been deposited on several servers; they were counted each time in 
order to provide a more accurate view per server and, since as they are few in number (1,06% 
only), this does not modify the main trends in any way. 
 
Table 1 shows the distribution of the preprints by server for the COVID-19 corpus and the 
control (pre-pandemic) corpus. 
 
Servers Pre-Pandemic 

Corpus 
COVID-19 Corpus Total 

arXiv 1,408 436 1,844 
bioRxiv 7,784 374 8,158 
ChemRxiv 4,578 95 4,673 
medRxiv 897 1,236 2,133 
Preprints.org 371 234 605 
Research Square 3,485 336 3,821 
SSRN 2,259 723 2,982 
All 20,616 3,341 23,957 

Table 1. Distribution of preprints by server for the pre-pandemic period and during the 
pandemic 
 
By using the method described above, we ensured that we were comparing similar linguistic 
materials. It did not, however, allow us to control volumes and thus to have a uniform number 
of preprints per server. The weight of each server before and during the pandemic is completely 
different, which is certainly an interesting piece of information in its own right, but out of the 
scope of our research. Therefore, we will concentrate on the results per server rather than 
overall results, which could be biased. 
 

Identification of positive/negative adjectives and hedge words 
Since Vinkers et al.'s study (2015) was partly our inspiration for this work, we first reviewed 
the lists they had proposed. In order to start without preconceived ideas and to be sure to include 
as many positive words as possible, even those that we could not have thought of, since their 
use is unusual in the scientific literature, we used a dictionary of synonyms to increase the 
lexical range. With the addition of synonyms, we were able to broaden the range of tonality of 
these adjectives and to integrate very strongly positive words such as astounding, bewildering, 
breathtaking, impressive, incredible, striking and stunning to check for their occurrence in the 
corpus. With the same method, we added inefficient to Vinkers et al.'s negative word list. We 
thus obtained the two following lists: 
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- Positive word list: 
amazing, assuring, astonishing, astounding, bewildering, breathtaking, bright, creative, 
effective, efficient, encouraging, enormous, excellent, extraordinary, fantastic, favorable, 
favourable, groundbreaking, hopeful, impressive, incredible, ingenious, innovative, inspiring, 
inventive, marvelous, miraculous, novel, outstanding, phenomenal, prodigious, prominent, 
promising, reassuring, remarkable, robust, satisfying, sensational, spectacular, staggering, 
startling, striking, stunning, stupefying, stupendous, substantial, successful, supportive, 
unique, unparalleled, unprecedented, wonderful, wondrous; 
 

- Negative word list: 
detrimental, disappointing, disconcerting, discouraging, disheartening, disturbing, frustrating, 
futile, hopeless, impossible, inadequate, ineffective, insignificant, insufficient, irrelevant, 
mediocre, pessimistic, substandard, unacceptable, unpromising, unsatisfactory, unsatisfying, 
useless, weak, worrisome, inefficient. 
 
The Vinkers et al.'s list of negative words contains the word insignificant while significant 
surprisingly does not appear in the list of positive words. However, we do think that announcing 
in the abstract that the results presented in the article are significant is a way of promoting one's 
work. Perhaps Vinkers et al. realized that including significant in the list of positive words 
would be difficult due to the polysemy of the word and its use in a negation. To overcome this 
problem, we applied a specific procedure to the adjective significant. Indeed, significant does 
not always express something positive or promising, especially about a result. It can express a 
simple order of magnitude or importance, without any particular tonality, as in the following 
examples:  

(1) Significant research has shown that UV-C exposure is an effective disinfectant for a 
range of bacteria and viruses, including coronaviruses. 

(2) Targeted immunization or attacks of large-scale networks has attracted significant 
attention by the scientific community.  

(3) One significant symptom that occurs in the COVID-19 is Tachypnea. 
(4) Significant gaps persist in our knowledge of COVID-19 epidemiology. 

 
Additionally, in a negative sentence, significant can be used to express non-significant results. 
Therefore, in order to mitigate this bias and maximize the likelihood that this adjective will be 
used as a positive word, we identified particular sentence patterns that may indicate whether 
the results are significant. Additionally, rather than individually indexing the word significant 
in abstracts, we indexed the following phrases:  

were significantly improved, was significantly improved, was statistically significant, 
were statistically significant, were statistically significant, was significant, were 
significant, significant advantage, has significant promise, have significant promise, 
are significantly improved, is significantly improved, is statistically significant, are 
statistically significant, are statistically significant, is significant, are significant, had 
significant promise, had significant promise. 

 
Symmetrically, we designed the following list to enrich the list of negative words:  

was not statistically significant, were not statistically significant, was not significant, 
were not significant, were not significantly improved, was not significantly improved, 
is not statistically significant, are not statistically significant, is not significant, are not 
significant, are not significantly improved, is not significantly improved. 
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From our first tests, we rapidly noticed the occurrence of unwanted expressions containing the 
adjective novel, such as novel coronavirus or novel COVID. Since novel is a typical positive 
word whose improper use reveals a risk of over reporting results, we modified these 
expressions in the corpus before starting the indexing process. We replaced: 

- novel coronavirus and novel corona virus by new coronavirus 
- novel bat coronavirus by new bat coronavirus. 
- novel COVID by new COVID 
- this novel virus by this new virus 

 
The aim was not to judge the tonality of the whole abstract, just to identify words and phrases 
with positive and negative meaning.  
 
To identify hedge words in the abstracts, as there is no single comprehensive list on which to 
draw, we built our own on the basis of other lists, examples and definitions commonly used in 
related literature. We assumed that in scientific texts, hedge words are words that introduce 
vagueness or imprecision whereas accredited and accurate facts are expected. This is why we 
have included, for example, words expressing approximation (about, often) or will which can 
sometimes be associated with a hypothetical condition. We are aware that it may be considered 
imperfect, but it should be remembered that our aim here is to produce a comparative analysis 
and that the crucial point is that the same list is used for the two corpora being compared. Our 
list consists then of the following 111 terms and their possible inflections and variants:  

a bit, about, actually, allege, almost, always, and so forth, apparently, appear, 
approximately, around, assume, at least, basically, be sure, believe, bunch, can, 
certainly, clear, conceivably, consider, consistent with, could, couple, definite, 
diagnostic, don't know, doubt, effectively, estimate, evidently, fairly, few, find, 
frequently, generally, guess, hopefully, improbable, in general, in my mind, in my 
opinion, in my understanding, in my view, inconclusive, indicate, kind of, largely, like, 
likely, little, look like, mainly, many, may, maybe, might, more or less, most, mostly, 
much, must, my impression, my thinking is, my understanding is, necessarily, 
occasionally, often, overall, partially, perhaps, possibility, practically, presumable, 
pretty, probability, quite, rarely, rather, read, really, roughly, say, seem, seldom, 
several, should, so far, some, somebody, somehow, someone, something, sometimes, 
somewhat, somewhere, sort of, speculate, suggest, suppose, surely, tend, think, 
understand, unlikely, unsure, usually, virtually, will, would. 

 
CorTexT Manager is a text-mining tool that enables term extraction and lexical analyses: the 
three lists of words (positive, negative and hedge) were indexed in the abstracts of the corpus. 
NLP tools that are developed in CorTexT Manager (CorTexT Manager documentation, 2020) 
allow to identify not only single terms but also multi-terms (n-grams).  
We identified for each preprint which of these words appear in the abstract. The same abstract 
may of course contain the three types of words. We then exported the data into Excel and 
Tableau and calculated the percentage of abstracts that contained at least one of these words 
(for each type of words, separately), and also the number of times each word was used on 
average per abstract. We also present relevant examples of their use to illustrate the significance 
of the results. 
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Results 

Overview of results 
Fig 2 gives a comprehensive synthesis of our results: it shows both 1) general trends that 
contribute to a better qualification of the writing of scientific results in times of crisis, and 2) 
differences among the servers that reveal writing patterns that are specific to scientific 
communities. 100% corresponds to the total number of abstracts on each server. An abstract 
can contain positive, negative and hedge words at the same time. In this case, it is included for 
each type of words.  

 
Fig 2. Results synthesis per preprint server: percentage of paper abstracts with 
positive/negative adjectives and hedge words, average number of positive/negative 
adjectives and hedge words per abstract. Comparison before and during the COVID-19 
crisis. 
There is an increase in the number of preprints using positive and hedge words, while the 
number of papers with negative words decreases very slightly. At the same time, the average 
number of positive and hedge words per abstract also increases, while the average of negative 
words also decreases very slightly. 
 

(Over-)promoted results 
As indicated above, both the number of abstracts containing at least one positive adjective and 
the average number of positive adjectives per abstract tend to increase between the two periods. 



   
 

 11  
 

Fig 3 shows the 10 terms that occur at least once within the three most frequent terms per server 
and over each of the two time periods. 
 

Fig 3. Evolution of the use of positive words (Top 10): percentage of papers per period 
and per server 
 
At the early stage of the pandemic, the adjective effective appeared in many more abstracts than 
in similar scientific output produced just a few weeks/months earlier. Among all positive 
adjectives, effective showed the highest increases on all servers in terms of the proportion of 
abstracts containing this word at least once: effective appeared in 4.5% (arXiv) to 12.6% 
(Research Square) of the abstracts before the pandemic, and then in 14.7% (arXiv) to 22.1% 
(ChemRxiv) of the abstracts in the COVID-19 corpus. The following sentences, (5), (6) and 
(7) are examples of uses of effective: 

(5) The resulting control measure could be an effective strategy to control local and re-
emerging outbreaks of COVID-19. 

(6) These results corroborate that mass social isolation is a highly effective measure against 
the dissemination of SARS-CoV-2, as previously suggested. 
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(7) Initial in vitro pharmacology with EA.hy926 and HUVEC endothelial cells indicated 
that these bivalent ligands are effective binders of αVβ3 and potent agonists of PAR2. 

 
The adjective novel was also frequently used, and its usage increased between the periods on 
all servers except medRxiv. Vinkers et al. (2015) showed that the use of novel in Pubmed 
abstracts increased dramatically between 1974 and 2014, and even predicted that it would 
appear in all abstracts by 2123. We should remember that in order to have the best chance to 
identify novel as a positive word and not as the announcement of a new event, we took care to 
remove expressions like novel coronavirus from the corpus. This approach enabled us to count 
uses in which novel related to the positive aspect of certain advances, as in the following 
examples: 

(8) Here we use a novel approach to analyze all currently available aminoacyl-tRNA 
synthetase structures, which cover the recognition of all proteinogenic amino acids 
across all kingdoms of life. 

(9) This present study could provide a novel insight into the molecular basis of overgrowth 
Syndrome. 

(10) Therefore, targeting TORC1 signaling and endoplasmic reticulum stress pathways may 
be useful in developing novel targets for antifungal drugs. 

Vinkers et al. (2015) do not seem to have taken this precaution, which surely led them to 
overestimate their assessment and projection, although this likely had no implications for the 
overall upward trend of this word. 
 
In many contexts, when novel is used as an epithet, it is almost interchangeable with effective, 
or at least the reader infers the effectiveness of the novelty proposed by the authors; see the 
following examples: 

(11) Gene mania network helps to design the novel drugs and diagnosis. 
(12) We believe that the results of this study could offer a novel avenue for drug development 

against CoVID- 19. 
(13) Based on this information, we propose guidelines to develop novel N protein-based 

antiviral agents that target CoVs. 
(14) We have developed a novel two-stage simulation model to simulate the spatiotemporal 

changes in the number of COVID-19 cases and estimate the future worldwide risk. 
Goodman (1993), who had already detected an increase in its frequency in the titles of scientific 
papers, wrote that novel was in danger of becoming no more than the synonym of new. While 
new can be used for an original idea, novel evokes a sparkling and ingenious one. The study 
we are conducting might throw light on the weak signal that effective will soon supplant novel 
to qualify the latest medical advances. The use of this word reflects a stronger focus on proof 
of concept (whose purpose is to verify that some concept or theory has the potential of being 
used), rather than on the priority of the announced results. 
 
As far as promising is concerned, ChemRxiv is the server on which the increase in usage was 
the greatest (+11.9 points). It was more moderate on arXiv (+2.8 points) and bioRxiv (+2.6 
points) and the variations were not very significant on the other servers. 
The word promising was used in 0.9% (arXiv) to 6% (ChemRxiv) of abstracts in the pre-
pandemic corpus, and in 0.6% (SSRN) to 17.9% (ChemRxiv) of abstracts in the COVID-19 
corpus. Here are a few examples: 

(15) In conclusion, LXRβ, by restoring the differentiation of HSCs, may be a promising 
therapeutic target for liver fibrosis without the adverse side-effects of LXRα activation. 

(16) Overall, our findings suggest the promising effects of the QFPD decoction for COVID-
19 treatment. 
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(17) Support vector machine (SVM) demonstrated a promising detection accuracy after 32 
features were detected to be significantly associated with the COVID-19 severeness. 

 
Fig 2 shows a general upward trend in the use of positive adjectives, but Fig 3 shows even 
sharper increases for novel, effective and promising in the abstracts of ChemRxiv preprints. 
Despite the fact that preprints have the advantage of rapid publication, chemists have been 
reluctant to produce them (ACS Publications, 2020; Warr, 2003). In the COVID-19 pandemic, 
however, the preprints from ChemRxiv that we analysed here were deposited in the very early 
stages of the crisis. Chemists undoubtedly tried to adapt to the crisis and enter the global 
competition by reacting quickly with a concentration of work responding to the health crisis, 
but they also increased the use of positive adjectives to promote their results. 
 
This study shows that authors sought to be more impactful than usual (i.e., than the pre-
pandemic period) in presenting their results by using positive adjectives more often, especially 
effective. Nevertheless, they did not massively resort to using the words groundbreaking, 
miraculous or stunning, which more clearly imply exaggeration and overstatement, as the 
following examples demonstrate: 

(18) The results are based on high quality cryo-TEM images, cutting edge synchrotron 
solution X-ray scattering measurements and state-of-the-art data analysis, using our 
home developed groundbreaking analysis software, D+. 

(19) We firmly believe that Nature itself provides a simple solution for any complicated 
problem created in it which motivated us to carry out In Silico investigations on some 
bioactive natural compounds reportedly found in the fruits and leaves of Anthocephalus 
cadamba which is a miraculous plant found on the earth aiming to predict the potential 
inhibitors against aforesaid virus. 

(20) Moreover, as the case history shows, a stunning reduction in deaths from the diseases 
was accomplished largely through accretive advances — without developing a vaccine, 
an unambiguous test, or a complete cure. 

 

Toning down (over-)promoted results 
Negative adjectives were already very infrequent on all servers before the pandemic: from less 
than 3% of the abstracts on arXiv to about 6% on medRxiv, SSRN and Research Square. It 
barely exceeded 5% (SSRN) and dropped below 2% (bioRxiv) with the arrival of the pandemic. 
Only arXiv recorded a slight increase, of +1.1%. 
As an indication, here is the list of negative adjectives that are in the top three most frequent 
adjectives per server, and over each period studied: insufficient, inadequate, weak, ineffective, 
pessimistic, irrelevant, is not significant, impossible, detrimental. The inclination to use 
positive words during the crisis was, therefore, accompanied by the decrease in the frequency 
of negative words. 
Negative words (such as inadequate) rarely describe the findings like in (21), but rather are 
used at the beginning of the abstract to point out a research gap and to prepare the reader for a 
new claim by the author as (22) shows: 

(21) False positives occurred due to incomplete exams and inadequate bowel preparation. 
(22) However, social distancing in the wake of COVID-19 has been frustratingly slow and 

inadequate. 
Nevertheless, negative words are so infrequent that it is difficult to draw definitive conclusions 
about their use and contribution to toning-down the results, as opposed to hedge words. Fig 2 
shows that with the increase (on average and in percentage) of positive adjectives and the 
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relatively small decrease of negative adjectives, there is a very strong increase in hedge words. 
It also shows that hedge words are very frequent (in at least 80% of abstracts); here some 
examples: 

(23) Regulating Temperature and Humidity level can provide drastic results to stop and 
arrest the outbreak. 

(24) Enterocytes may act as a conserved cell reservoir for coronaviruses, which may be 
partially explained by the Red Queen hypothesis. 

(25) These data raise the possibility that the effects of serotonin on satiety may have their 
origins in feedback, homeostatic metabolic responses from the periphery. 

(26) We present a comprehensive analysis of somatic mutations in miRNA genes and show 
that some of these genes are mutational hotspots, suggesting their potential role in 
cancer. 

Fig 4 shows that the modal verbs can and may are the most frequent hedge words and increase 
between the periods. In addition to an increase in the proportion of abstracts containing these 
words, the average frequency per abstract rises sharply for the most frequent hedge words.  
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Fig 4. Evolution of the use of the most frequent hedge words (Top 7): percentage of papers 
and average number of hedge words per period and per server 
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Discussion 
The increase in the number of hedge words per abstract contributes to fuzziness in the reader's 
mind. However, like Salager-Meyer (2017), we believe they reveal the writers' true state of 
knowledge. This is also what Lewin (2001) showed in her survey, which reveals that, in an 
authors' view, the use of modals is a reflection of "the truth". The COVID-19 corpus gathers in 
fact the very first published abstracts of this crisis. The research they present, thus, consists of 
the first attempts to provide scientific answers. This is one of the major differences with the 
pre-pandemic corpus which grew out apart from any urgency generated by a health crisis.  
Even though medical journals have managed to greatly accelerate their publication processes 
to make them nearly twice as fast for coronavirus-related articles (Horbach, 2020), researchers 
have turned overwhelmingly to preprint servers to share their research. After many 
unsuccessful attempts, the fast and recent development of preprint infrastructures (for some 
equipped with downloading statistics or altmetrics) has encouraged researchers to deposit their 
manuscripts on these servers. We believe that researchers clearly perceived from the very 
beginning of the crisis that the results they were reporting would be in the spotlight and, 
therefore, the way in which they were presented would be crucial. Choosing to present one’s 
results on COVID-19 by depositing a paper on a preprint server means exposing oneself to a 
circle of readers far beyond one’s peers, while only a few months earlier, the likelihood of 
being read by a journalist, a policy maker or any citizen was minimal. After all, the raison 
d’être of many researchers is to have their work read and discussed, and to be useful, especially 
in a pandemic of this magnitude. 
Hedge words counterbalance the excessive use of positive words and thus invite the readers, 
including peers, politicians, journalists and citizens, to be cautious. It is, therefore, rather 
reassuring to find them in large numbers if one considers scepticism as a fundamental principle 
of the scientific process. Moreover, in the context of a health crisis, it is even courageous of 
the authors to put them if one considers, like MacGregor et al. (2020), that uncertainty creates 
particular discomfort among public health professionals in discussions of "risk reduction" 
messages directed at the general public and the media. 
As for the increase in the frequency of positive words (enhanced by the decrease in the use of 
negative words), this may be the consequence of two things: on the one hand, the human 
inclination to raise hope (an inclination accentuated by the seriousness and extent of the crisis), 
and, on the other hand, the need for researchers to be visible in the mass by contributing 
encouraging results. From the beginning of the crisis, authors have more frequently used words 
indicating the validity of their results (effective, efficient, robust) and their potential impact in 
the fight against the virus (promising) and they have also attempted to show the innovative 
nature of their work to highlighting novelty (novel, unique) in this competitive context. 
 
It is plausible that the aim would be to attract the attention of funders as invoked by Vinkers et 
al. (2015), of journals that could host the article version of these preprints, of the media that 
would contribute to the reputation of the authors, and/or of the politicians, who could choose 
one way rather than another to inform their decisions. 
The study of this "crisis literature" reveals that (over-)promotion is mitigated by hedging. Our 
corpus is teeming with such examples: 

(27) This imaging modality could be effective for the diagnosis of enterocolitis associated 
with COVID-19. 

 
This combination of promise and uncertainty conveyed by a large number of preprints made 
available to all may have contributed to the "infodemic" (i.e.: "over-abundance of information 
– some accurate and some not – occurring during an epidemic") denounced by the WHO (2020) 
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and to hyping the research. While media hype in times of health crisis can have the virtue of 
engaging the public with complex scientific issues as suggested by Highfield (2021) about the 
COVID-19 crisis, the use of exaggeration in preprint abstracts can have detrimental 
consequences, especially in times of crisis. Abstracts are often the only part of the work that 
will be read, and over-promotion will raise false expectations that will not be addressed by the 
reading of the full-text. 
 
Our final point is directed to scientists who wrote preprints: the excessive use of positive words 
which they try to balance with many hedge words is just a band-aid solution and does not work 
in favor of an informative abstract. Our recommendation is that authors (including ourselves) 
should take the time to carefully write their abstracts, and ponder on the use of words so as to 
avoid the risk of being inaccurate, discrediting the long work that constitutes the scientific 
article. Even if they are far from perfect, the lists that have been compiled here are a first basis 
to think about the presence of positive, negative or hedge words in the genre the research article 
abstract (and preprint abstract in particular) has become. 
 

Conclusion and perspectives 
A corpus specially created for a contrastive analysis was built with the aim of making a 
comparison between preprint abstracts produced before and in the early phases of the 
pandemic. Results suggest that the COVID-19 crisis influences academic writing as we observe 
changes in authors' lexical strategies. We show that with the increase (on average and in 
percentage) of positive adjectives (especially effective) and the slight decrease of negative 
adjectives, there is also a very strong increase in hedge words (the most frequent of which are 
the modal verbs can and may). Our conclusion is that the scientific literature urgently produced 
in response to the COVID-19 crisis is an illustration of the balance that authors have to achieve 
between promoting their results and appealing for caution.  
The need to speed up access to results of this research using preprint servers, to be found among 
hundreds of other works on the same topic and to establish anteriority all weigh on researchers 
and have a strong influence on the way they present their work in the abstracts they make 
available to the widest number of readers.  
On the one hand, the competition, observed through an unprecedented volume of preprints, 
prompted them to make greater use of positive words to stand out from the crowd and get their 
work noticed. On the other hand, being aware of the uncertainty surrounding their results, they 
have nevertheless also increased the use of hedge words. By toning down their discourse, they 
try to gain community acceptance and keep critics away, but they also invite their readers to be 
cautious.  
 
This work also shows that the results are different from one server to another. This is important 
for two reasons: it shows 1) that there are community-centered writing patterns, and 2) it also 
presents preprints and, more precisely, preprint servers, as possible bases for other types of 
analyses that would examine communities or even disciplinary distinctions. 
The strength of our study is that we considered the peak in production in the very early months 
of 2020, but also a limitation that calls for work to continue over a longer period of time. 
Finally, this work could also be supplemented by an analysis of the conversion of preprints into 
articles to see whether the varying use of positive/negative adjectives and hedge words affects 
the speed of publication of a preprint article. Based on the examples reviewed, we also suggest 
a series of interviews with the authors (as did Milard & Tanguy (2018) for in-text citations) 
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that could also inform us about the researchers' writing practices and help us verify or invalidate 
some of the proposed hypotheses. 
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