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Abstract: The article introduces a quantitative study that examines how modality, which is associated 
with modal verbs (e.g., must, would, etc.), is represented in English-medium research articles 
(henceforth – RAs) that are published in specialised scientific journals that focus on the intersection of 
climate change-related research and health. The aim of the study was to collect a corpus of RAs 
published in the international peer-reviewed journals Eco-Environment and Health and The Journal of 
Climate Change and Health and examine the frequency of the occurrence of modal verbs in order to 
determine the most frequent modals in the corpus. To that end, the corpus was analysed in the software 
program AntConc (Antony, 2022) in order to establish the frequency of the central modal verbs in 
English, such as can, could, may, might, must, shall, should, will and would. The results of the 
quantitative investigation revealed that can and may were the most frequent modal verbs in the corpus. 
The findings were discussed through the lens of the discourse on climate change and health. 
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1. Introduction 
The issue of climate change continues to represent an ongoing challenge (Kapranov, 

2022a, 2023a; Lofthouse & Herzberg, 2023), which is characterised by a wide range of 
profound repercussions that involve corporate, societal, and health-related aspects (Agache et 
al., 2022; Kapranov, 2015; Paz et al., 2016). In terms of the intersection between the issue of 
climate change and health, the literature points out to “the varied and substantial effects of 
climate change on human health and wellbeing” (Kotcher et al., 2021, p. 316). In particular, 
one of the health-related facets of climate change is associated with the rise in extreme 
temperature that causes higher levels of human mortality (Astone & Vaalavuo, 2023; Patz & 
Olson, 2006). Furthermore, climate change is reported to i) contribute to an increase in health-
related problems in population with allergies (Luschkova, Traidl-Hoffmann, & Ludwig, 2022), 
ii) lead to spikes in cardiovascular diseases (Khraishah et al., 2022), and iii) affect negatively 
people’s mental health (Charlson et al., 2022). Given the magnitude and importance of the 
aforementioned circumstances, there has been an upsurge in the number of research articles 
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(further – RAs) that address the intersection between the issue of climate change and public 
health (Agache et al., 2022). In this regard, it is critical to examine how climate change and its 
impact on health-related issues are communicated to the public at large, as well as to the 
scientific community (Fløttum, 2010; Kapranov, 2018a; 2018b). Arguably, a linguistic analysis 
of RAs on climate change and health could provide a deeper understanding of this type of 
science discourse, which, in turn, could stipulate both public and academic awareness of the 
climate change-related health matters. 

Whilst there is a growing body of RAs on the discourse on climate change and health 
(Awuor, Meldrum, & Liberda, 2020), currently there seems to be no published research that 
investigates such discursive means as modal verbs (Huschová, 2015) in the discourse on 
climate change and health. It should be observed that modality that is typically represented by 
modal verbs as one of the discursive means (Kapranov, 2016) is associated with a topical “area 
of linguistic inquiry that seems to enjoy a continuous interest of scholars throughout the years” 
(Šinkūniene, 2016, p. 206). However, there are no publications that examine how modal verbs 
are used in RAs that focus on the intersection between climate change and health. Given that 
there is a clear gap in the contemporaneous scholarship, the present article inaugurates a 
quantitative study that aims to explore how modal verbs (for instance, must, should, etc.) are 
used in RAs that are published in the international peer-reviewed journals Eco-Environment 
and Health and The Journal of Climate Change and Health whose aims and scope involve the 
impact of climate change on health-related matters. Guided by these considerations, the study 
attempts to answer the following research question: 

 
RQ: What are the most frequent modal verbs in RAs on the issue of climate 

change and health that are published in the journals Eco-Environment and Health and 
The Journal of Climate Change and Health? 
 
Directed by the RQ, the article proceeds as follows. First, an overview of literature on 

modal verbs in English-medium RAs will be provided in section 2. Thereafter, in section 3, the 
present study will be introduced and discussed. Finally, the article concludes with the summary 
of the major findings and their implication to academic discourse on the issue of climate change 
and health. 

2. Modal Verbs in English-Medium Research Articles: Literature Review 
As previously mentioned in the introduction, modal verbs as a discursive means in 

academic discourse attract a considerable amount of scholarly attention (Fløttum, 2010; 
Huschová, 2015; Kapranov, 2022b). There seems to be a growing body of studies that are 
dedicated to investigating the role of modal verbs in RAs (Carrió Pastor, 2012; Gabrielatos & 
McEnery, 2005; Huschová, 2015; Kapranov, 2023b; Millán, 2008; Özcelik, 2023; Piqué, 
Posteguillo, & Andreu-Besó, 2001; Yagız & Demir, 2014). In this regard, it appears sensible to 
note that RAs are defined as scientific texts that are characterised by a pragma-communicative 
purpose and conventionalised features, which involve genre-appropriate forms and 
presentational functions (Thomas & Hawes, 1994). 

The literature indicates that modal verbs are employed in RAs in order to perform a 
range of pragmatic functions, such as hedging (Huschová, 2015; Kapranov, 2023b; Özcelik, 
2023; Yagız & Demir, 2014). In academic writing, hedges are regarded as grammatical devices, 
which are used by academic writers to convey tentativeness, uncertainty, and caution (Hyland, 
1998). In other words, hedges modify the academic writers’ “commitment to the truth-value of 
a proposition, qualifying utterances to mitigate their strength” (Huschová, 2015, p. 44) and 
allow them to guide the narrative in an RA (Vázquez & Giner, 2008, p. 177). As far as the use 
of modal verbs as hedges is concerned, the prior studies indicate that whilst academic writers 
typically resort to the modal verbs could and might as hedges, they are unlikely to utilise the 
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modals can and may as hedging devices (Huschová, 2015). The aforementioned findings, 
however, seem to be in contrast to the study conducted by Yagız and Demir (2014, p. 267), who 
have discovered that may is one of the most frequent forms of hedging in RAs written by the 
non-native speakers of English. 

In terms of the frequently occurring modals in scientific writing, it is posited in the 
literature (Piqué, Posteguillo, & Andreu-Besó, 2001, p. 216) that can as well as may are the 
most frequent modal verbs that are employed in RAs written by Anglophone academic writers 
who are native speakers of English. In contrast, however, the modal verb can is preferred by 
the non-native English (NNE) academic writers whose first language (L1) is Spanish (Carrió 
Pastor, 2012). In particular, it is noted that 

 
While native English writers seem to deploy may more often than Spanish 

writers, the 
latter tends to use must and can more frequently, even when can can be safely 
replaced by may. (Carrió Pastor, 2012, p. 128) 

 
This finding is reflective of the argument that the use of modal verbs in RAs differs 

between the cohorts of NNE academic writers and their English L1 counterparts (Yagız & 
Demir, 2014). At the same time, the prior studies (Gabrielatos & McEnery, 2005; Kapranov, 
2022b) indicate that the differences between the cohorts of NNS and English L1 academic 
writers are not that substantial, at least, as far as the frequency of the occurrence of could, 
might, and would is concerned. In particular, the literature reports that  

 
there are no statistically significant differences associated with the frequencies 

of the central modal verbs in the RA abstracts in applied linguistics that are published 
in scientific peer-reviewed journals in the Outer and Inner Circles of English (Kapranov, 
2022b, p. 26) 
 
As far as the frequency and distribution of the modal verb would is concerned, there are 

seem to be cross-disciplinary similarities that are not dependent on whether or not an academic 
writer is an English L1 speaker. In this regard, Kapranov (2023b, p. 30) has found that would 
appears to be similarly distributed in RAs in applied linguistics, psycholinguistics, and English 
literature irrespective of the academic writer’s L1 background. Moreover, regardless of the 
scientific field, would has been found to act as a hedge in RAs that encompass multiple domains 
of science (Hyland, 1998; Kapranov, 2023b). Unlike would, however, the modal verb will 
functions as a booster in the discursive space of RAs, where it is reported to be a rather 
frequently used modal (Millán, 2008). It should be noted that boosters are defined as linguistic 
devices, which facilitate the academic writer’s conviction and certainty as far their scientific 
claims are concerned (Hyland, 1998). Typically, will as a booster is utilised in RAs in order to 
express strong predictions (Mifdal & Lewis, 2023). 

Having outlined the literature on modal verbs in English-medium RAs, it should be 
reiterated that there are no current studies on the frequency and use of modals in RAs that focus 
on the intersection between climate change and health. Further in the article, a quantitative 
computer-assisted study is presented that examines the frequency of the occurrence of the 
central modals in English in RAs in the journals Eco-Environment and Health and The Journal 
of Climate Change and Health. 

3. The Present Study 
The present study sets out to identify and quantify the occurrence of the central modal 

verbs in English, namely, can, could, may, might, must, shall, should, will and would in the 
corpus of RAs that are published in Eco-Environment 
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(https://www.sciencedirect.com/journal/eco-environment-and-health/issues) and Health and 
The Journal of Climate Change and Health (https://www.sciencedirect.com/journal/the-
journal-of-climate-change-and-health). The choice of these journals is explained by the 
following considerations. First, both Eco-Environment and Health and The Journal of Climate 
Change and Health focus on publishing research that investigates the intersection between 
climate change and health. Second, the journals are published by Elsevier, a reputable 
international publisher. Third, the journals are fairly new, first published in 2021 (The Journal 
of Climate Chane and Health) and 2022 (Eco-Environment and Health), respectively. 

The corpus of the study involves RAs that are available on the journals’ websites. It 
should be specified that the corpus is comprised of RAs and review articles that involve 
systematic review analyses. Editorials, short communication, errata, comment articles are 
excluded from the corpus. Importantly, all the RAs and review articles in the corpus are open 
access items published in the period of time from January 2022 to June 2023. The total number 
(N) of articles in the corpus is 123 and the total number of words equals 933 069 inclusive of 
references and appendixes. The descriptive statistics of the corpus per journal inclusive of the 
mean words and standard deviations (SD) are given in Table 1 below. 

 
Table 1. The Descriptive Statistics of the Corpus 
 
# Descriptive 

Statistics 
Eco-Environment 

and Health 
The Journal of 

Climate Change and 
Health 

1 N of articles 41 82 
2 N words 410 251 522 818 
3 Mean words 10 006.1 6375.8 
4 SD words  6505.6 3067.7 

 
As far as the corpus analysis in the study is concerned, the following should be 

explained in detail. Since the present study did not aim at juxtaposing potential differences 
and/or similarities between the subcorpus comprised of the RAs and review articles published 
in The Journal of Climate Chane and Health and that of Eco-Environment and Health, the two 
subcorpora outlined in Table 1 were merged in one corpus and analysed as such. The decision 
to analyse the subcorpora as a single corpus was substantiated by the contention that the 
journals’ aims and scope were fairy similar and comparable. Hence, the RAs and review articles 
in the corpus were merged into a Word file excluding references and appendices. The file was 
processed in the computer software programme AntConc version 4.0.11 (Antony, 2022) in 
order to compute the frequency of the central modal verbs in English (to reiterate, can, could, 
may, might, must, shall, should, will and would). The application of AntConc (Antony, 2022) 
yielded the raw, i.e. non-normalised, frequencies of the central modals in the corpus. 
Additionally, the application of AntConc provided the following statistics – i) the most frequent 
clusters of the modal verbs in the corpus and ii) modals as the key words in context (KWIC). 
Thereafter, the raw frequencies of the occurrence of the modal verbs were normalised per 
10 000 words in the Statistical Package for Social Sciences or SPSS (IBM, 2012). The results 
of the quantitative analysis are presented in the subsequent section of the article. 

3.1. Results and Discussion 
The quantitative analysis has yielded the frequency of the occurrence of the central 

modals in the corpus normalised per 10 000 words. These statistics are summarised in Table 2 
below. 

 

https://www.sciencedirect.com/journal/eco-environment-and-health/issues
https://www.sciencedirect.com/journal/the-journal-of-climate-change-and-health
https://www.sciencedirect.com/journal/the-journal-of-climate-change-and-health
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Table 2. The Frequency of the Occurrence of Modal Verbs in the Corpus per 10 000 
Words 

 
# Modal Verbs The Frequency of the Occurrence per 10 000 

Words 
1 Can 20.5 
2 Could 11.3 
3 May 13.1 
4 Might 2.6 
5 Must 2.2 
6 Shall 0.1 
7 Should 6.9 
8 Will 7.1 
9 Would 5.6 

 
It follows from Table 2 that can and may are the most frequent modal verbs in the 

corpus. Let us dwell upon this finding in more detail and focus our discussion on the modal 
verb can, which has been established to be the most frequent one in the corpus. First of all, it 
should be mentioned that the presence of the most frequent modal verbs can and may supports 
the prior literature (Carrió Pastor, 2012; Huschová, 2015; Piqué, Posteguillo, & Andreu-Besó, 
2001, p. 216), which posits that these modals are considered to be among the most frequent 
modal verbs in RAs in a range of academic disciplines. For instance, both can and may have 
been found among the most frequent modal verbs in RAs in linguistics and discourse studies 
(Kapranov, 2022b). In addition, it should be observed that the modal verb can is deemed to be 
a rather frequent modal verb in other types of discourses in the English language (Quirk, 
Svartvik, & Leech, 1985). In line with the literature, it could be argued that the most frequent 
modal can is reflective of the general tendency of scientific discourse to employ it amply. 
Conceivably, the frequent occurrence of can may be regarded as one of the typical 
characteristics of the style of academic writing in English (Carrió Pastor, 2014). Paraphrasing 
Thomas and Hawes (1994), we may posit that the frequent occurrence of can in the corpus 
represents a conventionalised genre-appropriate feature of an English-mediated RA on the 
intersection of climate change and health. Consequently, we may argue that can as the most 
frequent modal verb in the corpus is indicative of the affinity of the discourse on climate change 
and health with other types of English-medium scientific discourses (Carrió Pastor, 2014; 
Huschová, 2015). Obviously, this contention should not be generalised given that that the 
corpus of the present study is limited to the RAs and review articles that are published in two 
scientific outlets only. 

Another explanation of can as the most frequent modal verb in the corpus is accounted 
by its function as a carrier of epistemic modality (Gabrielatos & McEnery, 2005). In this regard, 
it should be specified that epistemic modality reflects the academic writer’s 
assessment of truthfulness of the proposition in terms of certainty, probability or possibility 
(Downing & Locke, 1992, p. 382). This contention seems to be supported by the analysis of 
the most frequent clusters of can, as well as other modals, in the corpus. The cluster analysis, 
which was yielded by AntConc (Antony, 2022) is summarised in Table 3 below. 

 
Table 3. The Most Frequent Clusters of Modal Verbs in the Corpus  
 
# Modal Verbs The Most Frequent Clusters in the Corpus 
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1 Can  Can be, can also, can provide, can cause, can help, 
can lead, can reduce, can result, can serve, can not 

2 Could Could be, could have, could also, could not, could 
lead, could provide, could help, could induce, could affect, 
could enter  

3 May May be, may have, may also, may not, may help, 
may lead, may cause, may include, may affect, may 
increase 

4 Might Might be, might have, might not, might result, 
might cause, might also, might help, might contribute, 
might explain, might lead  

5 Must Must be, must also, must recognize, must go, must 
therefore, must work, must address, must advocate, must 
combine, must engage 

6 Shall Shall bear, shall be 
7 Should Should be, should also, should not, should focus, 

should include, should take, should consider, should have, 
should work, should examine 

8 Will Will be, will continue, will also, will have, will 
increase, will require, will help, will not, will lead, will 
likely 

9 Would Would be, would like, would have, would not, 
would help, would also, would result, would lead, would 
increase, would need 

 
It follows from Table 3 that can is involved in the frequently used clusters “can + verb” 

that denote either the academic writers’ conviction as exemplified by excerpt (1) or possibility 
as illustrated by excerpt (2), as well as the writers’ reference to ability, which is considered one 
of the root meanings of can as seen in excerpt (3):  

 
(1) In addition to drought, high temperature and low precipitation can 

increase the risk of wildfire, extending fire season and burning time in some 
areas. Other climatic conditions, such as El Niño-Southern Oscillation (ENSO) 
are also associated with frequent droughts and wildfires in some coastal regions 
[…]. Direct health impacts of wildfire events include burns, injuries, mental 
health effects, and premature deaths. (Zhao et al., 2022, p. 55) 

   
(2) Importantly, concepts can be used to expand resident understanding 

of and competencies on environmental justice and racial health inequities across 
geographically diverse practice settings. It is also a chance to frame climate 
change or other subjects primarily as public health issues and opportunities with 
many solutions available. (Moretti et al., 2023, p. 6) 

 
(3) Societal actions in the next decade will determine the extent to which 

we can limit temperature rises and their resultant health impacts. Progress has 
been made, but not to the scale nor speed required. (Cooke et al., 2022, p.1) 

https://www.sciencedirect.com/topics/medicine-and-dentistry/public-health
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It should be remarked that whilst (1) and (2) pertain to the epistemic uses of can, (3) 

represents its root meaning. In addition to the frequent clusters of “can + verb” in the corpus 
(see Table 3 and excerpts (1) – (3)), the epistemic use of the most frequent modal verb can in 
the corpus seems to be associated, predominantly, with possibility and ability. This finding is 
supported by the results of the AntConc (Antony, 2022) function “key words in context” 
(KWIC) that are further outlined in Table 4. 

 
Table 4. Can as a Key Word in Context (KWIC) 
 
# KWIC Examples 
1 Can be used to prevent the crisis 
2 Can be used to overcome the challenges 
3 Can be used to predict the removal efficiency 
4 Can be used to rank chemicals according to their effect 
5 Can be used to test the health effects 
6 Can be used to vacuum settled dust from floors 
7 Can be used to distinguish natural and engineered metal oxide 
8 Can be used to calculate the exposure 
9 Can be used to recognize the occurrence 
10 Can be used to distinguish the relative importance 

 
It is evident from Table 4 that can is contextualised in the corpus as a verb phrase “can 

be used + verb” that is related to expressing possibility and, concurrently, possibility and ability. 
In contrast to the aforementioned use of can, however, may, which is the second frequent modal 
verb in the corpus, seems to denote possibility as a hedging device. This observation is evident 
from Table 5 below that shows the modal verb may as a KWIC. 

 
Table 5. May as a Key Word in Context (KWIC)  
 
# KWIC Examples 
1 May be an effective way to solve the problem 
2 May be a future concern, using a food restriction model  
3 May be a major issue for future governance of brownfield  
4 May be a major factor driving monthly variation 
5 May be an important consideration 
6 May be a potential effect modifier 
7 May be a causative factor 
8 May be a label applied by a clinician, reflecting the 
9 May be a response bias 
10 May be a viable solution  

 
The findings outlined in Table 5 lend support to the previous studies (Huschová, 2015; 

Hyland, 1998; Kapranov, 2023b; Özcelik, 2023; Vázquez & Giner, 2008; Yagız & Demir, 
2014), which indicate that may in routinely used as a hedge in academic writing in English in 
order to mitigate the strength of the authors’ argument, and present the results with tentativeness 
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and caution. Also, the findings in the present study that concern may as the second frequent 
modal in the corpus validate the study conducted by Yagız and Demir (2014), who demonstrate 
that may is fairly frequently used as a hedge in English-medium RAs. 

Concluding the discussion section of the article, it should be borne in mind the 
discussion is centred on can as the most frequent modal verb in the corpus, whilst may as the 
second frequent modal is mentioned briefly in order to highlight its role as the hedge. It is 
beyond the scope of the present investigation to provide an exhaustive account of the less 
frequent modals in the corpus, such as, for instance, shall, should, will, etc.  

4. Conclusions 
The article presented and discussed a novel study that investigates the frequency of the 

occurrence of central modal verbs in the corpus of RAs on the intersection of climate change 
and health-related issues. Given that climate change is often problematised in the literature 
through the lens of adjacent scientific domains (Kapranov, 2022c, 2023c), the article’s focus 
on interdisciplinary discourse on climate change in English-medium RAs published in Eco-
Environment and Health and The Journal of Climate Change and Health can be relevant to 
linguists and health workers alike. 

By means of applying a quantitative methodology, the study has revealed that RAs, 
which are published in Eco-Environment and Health and The Journal of Climate Change and 
Health and written on the intersection of climate change and health-related research, employ 
can as the most frequent modal verb. Can has been found to be used in its epistemic and root 
meanings. The finding is regarded as one of the tokens of conformity of the discourse on 
climate and health-related issues to the genre-appropriate norms of scientific discourse, which 
are characterised by an ample use of can in RAs in the range of scientific disciplines. 
Additionally, it has been established that may appears to be the second frequent modal verb in 
the corpus, which is used as a hedging device in order to offset strong claims and express 
tentativeness. 

Conceivably, the present findings contribute to a better understanding of how health 
and climate change-related discourse is communicated to the scientific community and the 
public at large by means of employing such discursive means as modal verbs (Kapranov, 
2017a; 2017b). It should be concluded that whilst the limited corpus of the study does not 
provide a solid ground for generalisability of the results, the study’s novelty facilitates future 
research in this area and purports to a deeper understanding of scientific discourse written on 
the intersection of climate change and health-related research. 
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