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Abstract 

 

This study examines the ways in which information originating in 

epidemiological reports is recontextualized in the @ECDC_VPD account, 

the Twitter account of a European health agency. Using a corpus-assisted 

discourse analytical approach complemented with multimodal analysis, this 

study compares the strategies used to achieve proximity (Hyland 2010) in 

the space-constrained genre of Twitter with those used in the source texts. 

The study finds that the macro-structural properties of the @ECDC_VPD 

tweets have become more complex over time and the use of images to 

enhance meaning-making has increased. The drive to present claims as 

newsworthy, coupled with the 140/280-character constraint, results in the 

tweets containing greater relative use of stance markers and lower use of 

epistemic modals than is observed in the source texts. The @ECDC_VPD 

tweets display a greater range of engagement strategies than is seen in the 

source texts.  
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1. Introduction 

 

This chapter focuses on the recontextualization of scientific and health-

related information in the tweets of the @ECDC_VPD Twitter account, the 

account belonging to the European Centre for Disease Control and 

Prevention’s (ECDC) Vaccine Preventable Diseases programme (VPD). 

The main objective of the ECDC-VPD is to support EU member states in 

preventing and containing the spread of vaccine-preventable diseases and 

invasive bacterial infections (Kramarz et al. 2014: 1). To that end, it gathers, 

analyzes and disseminates disease surveillance and vaccine coverage data 

and commissions scientific reports in order to provide robust evidence to 

inform policy-making (ibid.). It is also responsible for promoting vaccine 

acceptance among the public (ibid.: 5). The @ECDC_VPD Twitter account 

is an important tool in the agency’s communication strategy. Social network 

messages might not strike one immediately as a popularization genre. 

However, popularization concerns the recontextualization of scientific 

knowledge in a variety of contexts, realized through a range of discursive-

semiotic practices (Calsamiglia and van Dijk 2004: 317) and involving 

diverse genres (Hilgartner 1990: 528). If the presentation of scientific 

knowledge can be said to lie on a continuum, with “laboratory shop-talk”, 

for example, lying “upstream” of the scientific research paper and genres 

such as policy reports and media articles lying “downstream” (Hilgartner 



 

 

1990: 528), the @ECDC_VPD tweets can be seen as lying on the 

downstream end of the spectrum. 

The authors of the @ECDC_VPD tweets are in a similar position to 

writers of academic science blogs in that they must address a heterogeneous 

audience. The core audience comprises scientists, policy makers and 

healthcare professionals, while the secondary audience consists of members 

of the public. The writers therefore need to engage with, and accommodate 

to the diverse needs of, the various constituencies, by exploiting the 

affordances of the technology and adopting particular discursive strategies 

in order to render specialized knowledge accessible (Luzón 2013: 429). The 

@ECDC_VPD authors also have to exhort readers to action, whether 

encouraging a health professional to read a document or persuading 

members of the public to get vaccinated. In addition, they must 

accommodate to the limitations of Twitter’s 140/280-character constraint. 

Few studies to date examine relations between traditional science 

genres and Twitter. Exceptions are Puschmann’s (2014) investigation of the 

ways in which academics disseminate science through digital genres, among 

them tweets, and the studies by Shan et al. (2013) and Büchi (2016), which 

consider the synergies between science reports in traditional news genres 

and scientific discourse on Twitter. The current study contributes to research 

in this field by examining the relations between the @ECDC_VPD tweets 

and the scientific reports which inform them. Using a corpus-assisted 

discourse analytical approach, it aims to discover the discursive-semiotic 

strategies used by the @ECDC_VPD tweet authors to recontextualize 



 

 

scientific information in a character-constrained genre targeted at a 

heterogeneous audience. The main theoretical framework informing 

analysis and interpretation in this study is Hyland’s (2010) model of 

proximity. Analysis is enhanced by drawing on Hoey’s (1983) model of 

discourse organization and multimodal analysis (Kress and van Leeuwen 

1996). This chapter continues with a discussion of the ways in which 

proximity resources are exploited in traditional and digital genres, before 

articulating the research questions. The data and methods are then described 

and the implications of the findings discussed. 

 

 

2. Exploiting proximity resources in traditional and digital genres 

 

2.1. Proximity resources 

 

Proximity refers to the strategies a writer uses to interact with the reader and 

tailor the ideational content of the text to their needs (Hyland 2010: 117). 

There are five facets of proximity: Organization, Argument, Credibility, 

Stance and Engagement. The first three relate to the ways in which writers 

shape their material and demonstrate authority through the use of academic 

or general writing conventions (ibid.: 119-122). Of the latter two, stance 

concerns “the ways in which writers present themselves and convey their 

judgements, opinions and commitments” (Hyland 2005: 176), while 

engagement relates to the ways in which the writer acknowledges the 



 

 

presence of the reader and guides them through the argument (ibid.). Hyland 

(ibid.: 177) points out that evaluative meaning can be expressed in a wide 

variety of ways and not always using implicitly evaluative language. He 

stresses, therefore, that his model cannot account for all types of expressions 

of stance and engagement but that it can describe the most frequently 

occurring forms. 

Stance, Hyland (ibid.: 178-181) explains, is typically realized 

through the use of self-mentions (use of I, we, my, and so on), modal verbs 

and other hedging devices (such as might, possible, perhaps), boosters 

(words and phrases which intensify the force of a proposition, for example 

clearly, obviously), and attitude markers. Attitude markers are words and 

phrases which express the writer’s affective attitude to propositions. The 

more explicit among these are items such as sentence adverbs (for example, 

unfortunately), adjectives (for example, remarkable) and “attitude verbs” 

(such as agree, prefer) (ibid.: 180). Finally, engagement is realized through 

the use of reader pronouns, personal asides, appeals to shared knowledge, 

directives, and questions (ibid.: 182). 

 

2.2. Organization, argument and credibility 

 

As Hyland (2010) argues, all writers need to appeal to the reader’s sense of 

novelty. The difference between the research article and popularization lies 

in how the appeal to novelty is expressed. According to Hyland (ibid.: 119-

120), the author of the research article presents novelty in terms of the 



 

 

contribution the work makes to science. Thus, where the research article 

locates the main claim in the context of previous research and emphasizes 

the scientific process, the popularization foregrounds the main claim by 

placing it at the beginning of the article and presenting it “in terms of what 

is of immediate value or potential benefit to readers” (ibid.: 120). Where 

digital popularization genres are concerned, the organizational structure 

depends a lot on the context. The science blog, for example, conforms to the 

standard popularization structure, placing the main claim at the top of the 

post (Luzón 2013: 452), while in TED talks, the main claim is prefaced by 

accounts which contextualize the topic for the audience (Caliendo 2014: 

118-119, Scotto di Carlo 2014: 594). Certain structures which help signal 

how a reader is to interpret a message are found across diverse genres. A 

commonly used macro-textual structure is the Situation-Problem-Solution-

Evaluation (SPSE) structure: the writer describes a situation, out of which a 

problem arises, and then describes and evaluates a response or solution to 

the problem (Hoey 1983: 43-56). Another frequent pattern is the General-

Particular clause relation, in which a generalization is followed by an 

example, or a preview followed by detail (ibid.: 134-143). 

In order to accommodate to the needs of non-specialist readers, 

popularization authors need to include explanatory structures. One such 

object is the graphical image. Graphical images play a role in organizing 

arguments in research articles and popularizations alike, but their function 

differs according to context (Hyland 2010: 119). In the research article, 

objects such as tables, graphs, and figures provide evidence to support the 



 

 

scientist’s argument and to allow the expert reader to reach their own 

interpretation. In traditional popularizations, they are used to entice the 

reader or explain and simplify findings (Miller 1998: 31). How they 

function in the @ECDC_VPD tweets may depend on the target audience. In 

science blogs aimed mainly at an expert audience, figures and illustrations 

function much as they do in scientific journal articles (Puschmann 2014), 

while in health promotion literature, images typically act as visual 

metaphors (Maci 2014: 177), permitting the quick and easy comprehension 

of essential information in support of the written text (ibid.: 185). Whatever 

the genre, aspects of the visual grammar of images remain constant: given 

information tends to occur on the left of an image, new information on the 

right (Kress and van Leeuwen 1996: 186-192); information in the top half of 

an image represents what is “ideal”, that in the lower half as what is “real” 

(ibid.: 193-194). The use of colour, meanwhile, can express the degree of 

commitment to the truth of an image, much as the modal system in language 

does. Bright, heavily saturated colours convey an un-modalized message 

and muted, less saturated colours suggest modalization (ibid.: 165-168). 

 

2.3. Stance and engagement 

 

It has long been recognized that, compared with research articles, 

popularizations contain relatively few modal verbs and hedging devices and 

make greater use of intensifying expressions (Fahnestock 1986: 282-283). 

This occurs because the drive to present novel information as newsworthy 



 

 

leads popularization writers to express claims with a greater degree of 

certainty than in the original article. The same is true for digital 

popularization genres, such as TED talks (Caliendo 2014) or blogs (Luzón 

2013). A higher than average occurrence of attitude markers has been also 

observed in tweets about science (Büchi 2016, Shan et al. 2013, Veltri and 

Atanasova 2015). However, this may arise because the expression of affect 

is a typical generic feature of Twitter interaction. Researchers have noted 

that Twitter interaction shows markedly frequent use of expressions of 

stance (Titak and Roberson 2013: 247-249), whilst modals are relatively 

infrequent (Knight 2015: 29). 

Although no popularization study has yet examined engagement 

strategies on Twitter, the extent to which the @ECDC_VPD tweets are 

likely to show features typical of popularizations remains to be seen. In 

traditional popularizations, writers typically make greater use of second 

person pronouns and questions in order to engage the reader. However, the 

fact that tweets are rarely addressed to a specific individual (Knight 2015: 

29) might militate against their use. 

 

 

3. Research questions 

 

The research questions guiding the study are as follows. 

 



 

 

1. What are the typical organizational and argument structures of the 

@ECDC_VPD tweets and to what extent, and how, do these structures 

resemble or differ from those of the source texts on which they draw? 

2. How do the @ECDC_VPD authors exploit particular discursive-semiotic 

resources and the affordances of Twitter to overcome the challenges of 

space constraints and how does the use of images on the @ECDC_VPD 

account compare with that in the source texts? 

3. Which linguistic features are most frequently used in the @ECDC_VPD 

tweets to realize stance and engagement strategies and to what extent and 

how do these resemble or differ from those used in the source texts on 

which they draw? 

 

 

4. Data and method 

 

4.1. Data and corpus compilation 

 

The @ECDC_VPD Twitter account was opened in September 2010. At the 

time this project was conducted, tweets dating from between 5 June 2013 

and September 2018 were accessible to view. Analysis of organization, 

argument and credibility in the @ECDC_VPD tweets is based on this data. 

To aid analysis of stance and engagement strategies, two corpora were 

compiled: the @ECDC_VPD corpus and the ECDC Reports corpus. The 

@ECDC_VPD corpus was compiled using the social media data analysis 



 

 

toolkit, FireAnt (Anthony and Hardaker 2017). Once FireAnt had gathered 

and processed the tweets, linguistic data was exported and saved in text file 

format. The @ECDC_VPD corpus consists of 1,508 tweets, including 771 

retweets, dating from between 9 September 2010 and 25 July 2018, and 

comprises 30,481 running words. 

The ECDC Reports corpus was compiled manually. Reports 

produced by the ECDC and to which @ECDC_VPD tweets dating from 

January 2017 to July 2018 contained a link were downloaded and saved in 

PDF format. They were then copied and pasted into text file format. The 

ECDC Reports corpus consists of 25 reports and comprises 216,986 running 

words. ECDC reports are of two types: surveillance reports, which 

summarize and interpret the implications of epidemiological data submitted 

by EU member states; and technical (or expert opinion) reports, which 

present the findings of research projects commissioned by the ECDC and 

make policy recommendations, often on the basis of evidence contained in 

the surveillance reports. Seventeen of the 25 reports in the ECDC Reports 

corpus are surveillance reports, totalling 90,822 running words; the 

remaining eight are technical reports, totalling 126, 164 running words. 

Material produced by the ECDC and made publicly available may be 

reproduced without prior permission, provided the ECDC is cited as the 

source (ECDC 2005-2019). 

 

4.2. Method 

 



 

 

The @ECDC_VPD tweets which were accessible online were examined in 

order to discover how the proximity resources of organization, argument 

and credibility were exploited. Hoey’s (1983) model was used to analyze 

macro-structural patterns and multimodal analysis (Kress and van Leeuwen 

1996) was used to analyze the use of graphic images. A record was kept 

noting the target audience each tweet was aimed at (professionals or the 

general public), their macro-structural patterns, for example, General-

Particular or SPSE (Hoey 1983), and the presence or absence of a graphic 

image. Where a graphic image was included in a tweet, the type of image 

(map, graph, photo, and so on) was recorded. The use of proximity 

resources in the tweets was compared with their use in the ECDC reports. 

To analyze the use of stance and engagement resources in the 

@ECDC_VPD and ECDC Reports corpora, AntConc (Anthony 2019) was 

used to provide frequency data and evidence of usage. Firstly, keyword lists 

were compiled for each corpus in order to identify explicit markers of stance 

or engagement which occur with markedly high or low relative frequency 

when compared with a reference corpus. The BNC was used as reference 

corpus and Log-likelihood (LL) as the measure of significance. One 

drawback to relying on keyword analysis alone is that one risks overlooking 

some salient phraseological patterns. In order to uncover as wide a range as 

possible of phraseological patterns, for each corpus, a list was compiled of 

two- to three-word n-grams with a minimum frequency of five occurrences. 

The lists were scanned to identify n-grams corresponding to, or containing, 

an explicit marker of stance or engagement. Where necessary, concordance 



 

 

evidence was consulted to establish how specific terms are used in the 

relevant corpus. Concordance analysis was then conducted on the keywords 

and n-grams identified. 

 

 

5. Results and discussion 

 

5.1. Credibility 

 

Essentially, the credibility of the information disseminated by the ECDC 

and ECDC-VPD, whether through the reports they produce or through the 

Twitter account, is implicit in their status role as EU health agencies. 

However, authority is also signalled in aspects of the design and layout of 

materials they produce. We can see this if we look at a typical 

@ECDC_VPD tweet (see Figure 1). The expression of authority is 

reinforced by features we can see in the profile picture on the left of the 

screen. The bold typeface and straight lines with which the initials “VPD” 

are written can be interpreted as suggesting strength and solidity (Machin 

2007: 86). The relationship of the VPD to the ECDC is communicated by 

the presence of the ECDC logo in the top two-thirds of the profile picture, 

while the inclusion of the EU flag in the ECDC logo emphasizes its 

relationship to the EU. 

 



 

 

 

Figure 1. Appeals to credibility in an @ECDC-VPD tweet (ECDC 2005-

2019) 

 

We see a similar expression of authority when we look at the cover of a 

typical ECDC report. Figure 2 shows the masthead of the title page of an 

ECDC surveillance report. The ECDC logo is displayed in the top right-

hand corner of the page and the title of the report is presented in a bold, 

white, plain font against a green background, with the words “surveillance 

report” written in capitals above. Once again, the font and typeface suggest 

authority. 

 

 



 

 

Figure 2. Masthead of title of ECDC surveillance report (ECDC 2005-2019) 

 

The credibility of the information presented in technical reports is 

reinforced by the expression of the professional status and affiliation of the 

authors and other collaborators. One such report gives the author as Dr 

Cornelia Betsch, University of Erfurt, Germany. A similar strategy is used 

in the @ECDC_VPD tweets, only in this case it is the status of the sources 

of retweets which enhance the expression of authority. Just over 51% of 

messages on the @ECDC_VPD account are retweets and most of them 

originate from other health agencies: 38% from EU agencies, such as the 

ECDC itself and EU Health; 17% from WHO-Europe; 4% from national 

health agencies. A further 14% of retweets originate from academic 

institutions, for example, the Robert Koch Institute, or from academic 

journals, for example, the New England Journal of Medicine. 

 

5.2. Organization and argument 

 

The target audience at which the ECDC reports are aimed comprises 

professionals with a high degree of expertise. Unlike the research article, the 

main claims in ECDC reports are presented not in the context of a particular 

research tradition but in the context of existing EU health policy aims and 

priorities. For example, the ECDC technical report titled, “Measles and 

Rubella Elimination: Communicating the importance of vaccination”, 

published in 2014, begins with a statement of aims, in which the goals of the 



 

 

ECDC and ECDC-VPD are foregrounded. It states, “The goal of this project 

is to support EU Member States in their fight against measles and rubella”. 

Turning attention to the @ECDC_VPD tweets, one of their key 

functions is to serve as a vehicle for the dissemination ECDC surveillance 

and technical reports. As a result, 81.4% of the @ECDC_VPD-authored 

tweets contain a link to an ECDC webpage. The majority of these webpages 

(80.2%) contain press releases or summaries of the findings of the latest 

ECDC reports and 72.7% of these contain links to the reports themselves. A 

mere 1.6% of @ECDC_VPD-authored tweets link to research articles 

published in scientific journals. If we examine the @ECDC_VPD tweets 

which link to, and thus draw directly on, ECDC reports, we find that their 

structure is similar in some respects to the science blog: the newsworthy 

claim (or an implicit claim to newsworthiness) is placed at the front of the 

text. The simplest structure is nominal group/clause + hyperlink. The 

nominal group or clause functions merely to point forward to the hyperlink, 

signal its presence and highlight the newsworthiness of the linked text or the 

main claim contained in the text, for example: 

 

(1) [Introductory nominal group] INVS measles data update 

[Hyperlink] bit.ly/1FsBhWp. 

 

Often, though, the introductory clause encodes newsworthiness by 

highlighting one of the key claims from the source text. In Example 2, the 



 

 

newsworthy claim is that the number of measles cases have fallen in 

comparison with the previous year. 

 

(2) [Introductory clause] #Measles cases (4735) in 30 #EU countries 

significantly less than the preceding 12-month period (10 006) 

[Hyperlink] http://bit.ly/1rZvLVE RT. 

 

The majority of tweets are variations of this basic structure, as Examples 3 

and 4 show. In Example 3, two clauses precede the hyperlink: the first 

expresses the main claim while the second describes the type of material in 

the linked text and attributes the source. In Example 4, the main claim is 

expressed in two clauses which form a General-Particular pattern: the 

ideational content of the second clause is an elaboration of the ideational 

content of the first. The hyperlink is also prefaced with a directive. 

 

(3) [Main claim] Studying human behaviour is key to understanding 

vaccine hesitancy: [Description of source and attribution] 

Interview with anthropologist Heidi Larson [Hyperlink] 

http://bit.ly/MDunKj. 

(4)  [Main claim: General] In 2014, 7 EU countries reported 

#measles outbreaks. [Main claim: Particular] New outbreak now 

reported in Slovenia. [Directive] See latest #CDTR: [Hyperlink] 

http://bit.ly/1AaOYJb. 

 



 

 

What is interesting is that, over time, the structure of many tweets has 

become more elaborate and an increasing number follow an SPSE pattern. 

This tendency has increased in particular since November 2017, when 

Twitter raised its character limit to 280. Example 5 dates from 16 July 2018. 

 

(5) [Situation + Problem: General] #Measles continues to circulate 

in the EU/EEA, [Problem: Particular] with new outbreaks 

reported. [Problem: Particular] To date, 31 deaths have been 

reported across the region in 2018. [Solution + Evaluation] 

#Vaccination is the most effective way to stop spread of 

measles. [Nominal group introducing hyperlink] Latest 

@ECDC_EU data: [Hyperlink] http://bit.ly/2uppXPp. 

 

In Example 5, the first clause describes a situation in which a problem is 

implicit: #Measles continues to circulate in the EU/EEA. The adjunct with 

new outbreaks reported, provides an elaboration of the problem and stands 

in relation to the first clause as the “Particular” meaning element in a 

General-Particular pattern. The second clause, To date, 31 deaths have been 

reported across the region in 2018, also provides Particular information. 

The third clause, #Vaccination is the most effective way to stop spread of 

measles, presents vaccination as a solution to the problem, while the phrase 

the most effective way expresses a positive evaluation of the solution. The 

final clause complex, Latest @ECDC_EU data: http://bit.ly/2uppXPp, 

consists of the hyperlink preceded by an introductory clause. What is also 



 

 

noticeable in this example is the inclusion of explicit markers of cohesion to 

help the reader make sense of the text, such as the preposition with, in the 

prepositional phrase with new cases reported and the prepositional phrase to 

date at the start of the second clause. 

Graphic images, typically maps, graphs, bar charts and tables, are 

frequently used in ECDC surveillance and technical or expert opinion 

reports. Since the target audience has a high degree of expertise, graphic 

images are used to provide supporting evidence. The tweets which appear 

on the @ECDC_VPD account have shown a growing tendency over time to 

include images. While, in the first six months of 2014, a mere 18% of tweets 

and retweets contained an image, in the corresponding period in 2018, the 

proportion had risen to 91%. The extent to which images function to provide 

supporting evidence for a claim, as in research articles (Miller 1998), or to 

entice the reader and simplify concepts, as in popularizations (ibid.), varies 

according to who the presumed audience is. Tweets which link, via the 

ECDC website, to a surveillance or technical report are aimed largely at the 

same expert audience for whom the reports are written. Images in such 

tweets are reproductions of images contained in the report and function to 

support a newsworthy claim selected from the report. The example in Figure 

3 illustrates this tendency. 

 



 

 

 

Figure 3. Tweet with graphic image and link to monthly surveillance report 

(ECDC 2005-2019) 

 

The newsworthy claim reproduced in Figure 3 is that 86% of measles 

cases in the EU in 2016-17 occurred among unvaccinated individuals. The 

image shows a map of Europe, with different EU/EEA countries depicted in 

darker or paler shades of green (or dark and light grey where no data is 

available), according to the rate of uptake of measles vaccine in 2015-16. 

The image is constructed in the standard fashion, with given information on 

the left and new information on the right (Kress and van Leeuwen 1996: 

187). The key in the top left corner describes the different colours used to 

represent different percentage rates of coverage with the second dose of 



 

 

measles vaccine: pale green for 0% to 84%; mid-green for 85% to 94%; and 

dark green for 95% to 100%. The image of the map to the right of the key 

presents new information. The image fulfils two functions. With its clearly 

articulated colour scheme, it provides evidence to support the claim, just as 

it does in the surveillance report in which it originates. At the same time, it 

attracts the reader’s attention. 

The tweet shown in Figure 4, on the other hand, is intended for a 

wider and more diverse audience. The written text is aimed at exhorting 

individuals to vaccinate. It also contains a hyperlink which connects to an 

ECDC web page publicizing the launch of European Immunization Week, 

2018. 

 

 

 



 

 

 

Figure 4. Tweet aimed at non-expert audience (ECDC 2005-2019) 

 

Here, the visual image is designed to entice the reader and simplify the 

messages, as is the case in popularizations (Miller 1998). It shows a blue 

cartoon cow against a bright yellow background, with written text in red 

below. The cartoon cow is depicted with a smile on its face and two 

syringes, in dark and light pink, in its rear. The cow functions as a visual 

metaphor for a person who has been immunized with two doses and is thus 

happy and healthy. As such, it is typical of health promotion literature (Maci 

2014). The bright, heavily saturated colours draw attention to the image and 

suggest truth (Machin 2007: 59). The image is constructed according to a 

typical “real-ideal” pattern (Kress and van Leeuwen 1996: 193): what is 

“real” is represented by the written text in the lower half of the image; the 

cow in the upper half of the image represents the ideal (being immunized). 

The written text in the image reformulates the information in the body of the 

tweet. 

 

5.3. Stance and engagement 

 

5.3.1. The ECDC Reports corpus 

The nature of the ECDC reports impacts on the expression of stance in the 

data. The reports are intended for internal consumption, that is, for use by 

health professionals and policy makers employed in health institutions in 



 

 

EU member states. So, where research article authors typically hedge a lot 

of their claims in order to suggest plausible reasoning and avoid “inviting 

rejection of their arguments” (Hyland 2010: 123), the ECDC report authors 

have less need to do so. This is very much the case with the surveillance 

reports, which serve mainly to furnish data and are not predominantly 

argumentative texts. As a result, there is less evidence of use of hedging 

devices in the ECDC Reports corpus than might be expected. This is 

illustrated, firstly, by the large number of epistemic modal verbs and 

adverbs in the corpus which are negatively key. These are cannot 

<frequency 28; LL -29.49>; might <86; -66.96>; probably <17; -78.29>; 

perhaps <10; -143.35>; could <181; -208.59>; would <213; -494.60>. The 

only expressions which signal possibility or probability and which are 

positively key are risk <648; 2,461.27> and likelihood <33; 84.94>, their 

keyness in the corpus being attributable to the fact that assessments of 

probability and risk are a central concern in epidemiology. 

 Examination of the most frequent n-grams used to express degrees 

of certainty bears out the conclusion that the ECDC report authors tend to 

express claims with a relatively high degree of certainty. Table 1 shows, in 

the left-hand column, the 20 most frequently occurring two- to three-word 

n-grams containing an un-modalized verb or auxiliary verb or the modal 

will. In the right-hand column, it shows the 20 most frequent two- to three-

word n-grams containing words or phrases which indicate possibility, 

uncertainty or tentativeness. 

 



 

 

 Certainty  Possibility 

 N-gram Freq.  N-gram Freq. 

1 it is (a) 205 1 (the/at/a) risk of 174 

2 did not 145 2 can be 150 

3 there is (no/a) 141 3 could be 45 

4 were reported 133 4 increased risk (of) 42 

5 do not 104 5 would be 58 

6 it was 86 6 (a/at) high risk (of) 37 

7 there was 74 7 likely to 37 

8 member states reported 66 8 (the) risks of 30 

9 are not 61 9 could not 19 

10 will be 50 10 more likely (to) 17 

11 were not 48 11 can/may lead to 16 

12 (BE) caused by 47 12 low risk (of) 15 

13 (was/were) found to 46 13 suggest that 13 

14 does not 45 14 that may 13 

15 they are 45 15 might be 12 

16 (had/has) led to 44 16 appear to 11 

17 stated that 43 17 can cause 11 

18 was found 39 18 cannot be 11 

19 was not 38 19 which could 11 

20 have been reported 37 20 appears to 10 

 



 

 

Table 1. The twenty most frequent two- to three-word n-grams in the ECDC 

Reports corpus used to express, respectively, certainty and possibility. 

 

 As can be seen in Table 1, not only are expressions indicating 

possibility or uncertainty less frequent than those indicating certainty, but 

many of the expressions of possibility involve the word risk. Expressions 

such as at/the/a risk of and increased/high risk of function more to express 

an assessment of the likelihood of an undesirable outcome than as a way of 

hedging a claim, as the following corpus example illustrates. 

 

(6) At least one million children are currently at risk of contracting 

diphtheria as a result of the unavailability of vaccines and 

medicines in Yemen. 

 

Admittedly, hedging devices may be found in the co-textual environment of 

strings such as it is, there is, it was, and so on. However, concordance 

evidence shows little evidence of this. Statements involving it is are hedged 

in a mere 19 instances out of 205, for example it is (also) possible <8 

occurrences>, it is usually (given) <5>, while there are only two occurrences 

of hedging out of the 86 instances of it was and one out of the 141 citations 

of there is. What is frequent in the data are unhedged claims about the world 

(see Example 7) or, more usually, about scientific findings (see Examples 8 

and 9). 

 



 

 

(7) It is a common misperception that measles is a harmless disease. 

(8) Interventions that focus on allowing parents to ask questions […] 

were well received but did not have any effect on patient 

hesitancy. 

(9) There is no evidence to date that rotavirus vaccination 

programmes are driving the emergence of vaccine escape strains. 

 

Where hedging does occur in the corpus, it is more likely to be found in the 

technical than the surveillance reports. This is because the technical reports 

contain a greater element of discussion and argumentation and so display 

more features typical of research articles than the surveillance reports, as 

Example 10 illustrates. 

 

(10) This could be explained by secular trends, population immunity, 

host and environmental factors, and the emergence of new clones. 

 

Relatively few items occur in the data which function explicitly as boosters, 

but, as we would expect of scientific reports, we find comparison and 

intensification through the use of quantification. These phenomena are 

signalled by the presence of phrases such as the most <121>, more than 

<64>, the highest <45>, less than <29>, for example: 

 

(11) The most common determinant of non-vaccination was the belief 

that vaccines are unsafe. 



 

 

(12) … more than 28,000 doses were administered. 

 

As for attitude markers, vaccines are often evaluated in terms of their 

effectiveness, while policies are evaluated, not just in terms of how 

successful they are, but in terms of perceived value for money. Hence, we 

find effectiveness <217>, effective <137>, cost effectiveness <68>, vaccine 

effectiveness <41>, and cost effective <36>. Finally, there are a small 

number of n-grams which function as modal-like expressions (Hunston 

2011), that is, attitude markers which also express deontic meaning. These 

are: 

 

the importance of <72>, it is important (to) <74>, is essential to <20>, 

is important for <15>, only effective (way) <13>, and be useful (for/to) 

<9>.  

 

Examples of use are: 

 

(13) UNICEF stresses the importance of monitoring hesitant 

populations and websites continuously. 

(14) Vaccination is the only effective way to protect against measles. 

 

Expressions such as these are modal-like because they encode an evaluation 

of an object or state of affairs but at the same time recommend a particular 

course of action. 



 

 

 If we turn now to more explicit markers of engagement (see Table 

2), we find that there are few instances of use of reader pronouns, questions 

or imperatives. The citations of do you think (that) are examples of 

questions asked in patient questionnaires, while check your immunity is an 

example of advice given to patients. Directives are expressed using indirect 

forms, either by using a passive construction involving a modal verb, such 

as should be, must be, (BE) required to, (BE) needed to, and so on, or 

through expressions containing nouns, verbs or adjectives which express 

necessity or obligation, such as need to/for, is recommended (by), necessary 

to, ensure that. 

 

 N-Gram Freq.  N-Gram Freq. 

1 should be 186 9 do you think (that) 24 

2 (the) need to 68 10 necessary to 21 

3 (the) need for 60 11 should receive 21 

4 to ensure (that) 44 12 should avoid 13 

5 must be 38 13 women should 11 

6 is recommended (by) 25 14 recommends that 8 

7 required to 25 15 check your 

immunity 

5 

8 needed to 25 

 

Table 2. Two- to three-word n-grams in the ECDC Reports corpus, with a 

frequency of five or more, which signal engagement 

 



 

 

The preference for using passive forms to convey deontic meaning, or to use 

forms involving nominalization, may result from the fact that the ECDC 

reports, as scientific texts, display many features typical of scientific 

research articles.  

 

5.3.2. The @ECDC_VPD corpus 

Since many of the tweets in the @ECDC_VPD corpus draw on, and 

thus refer to, specific ECDC reports, the @ECDC_VPD and ECDC Reports 

corpora share many of the same features. However, on account of the 

differing communicative purposes to which the reports and the tweets are 

put and owing to the space constraints of Twitter, there are crucial 

differences between the two. Firstly, where, in the ECDC Reports corpus, 

there were several occurrences of expressions of certainty but somewhat 

fewer of uncertainty or possibility, there is a similar pattern in the 

@ECDC_VPD corpus but the number of different expressions used in each 

category is far more limited (see Table 3). Furthermore, there are a mere 

thirty occurrences of expressions indicating possibility. 

 

Category N-gram with frequency 

possibility can be <7>; risk of <7>; could be <6>; measles can 

<5>; we can <5> 

certainty vaccination is <22>; will be <22>; is not <17>; is now 

<9>; (cases) were reported (in) <9>; is still <6>; 

measles affects all <6>; measles is more <6>, vaccine is 



 

 

<6>, continues to <5>; is most <5>; is the most <5> 

 

Table 3. Two- to three-word n-grams in the @ECDC_VPD corpus, with a 

frequency of five or more, which express certainty or possibility 

 

Of course, the relatively restricted variety of expressions may be due to the 

fact that the @ECDC_VPD corpus is far smaller than the ECDC Reports 

corpus. The preference for un-modalized expressions, though, is likely to be 

due to the need for the @ECDC_VPD authors to communicate a clear, 

unambiguous and attention-grabbing message in a space-constrained 

context, as is illustrated in the following examples. 

 

(15) #Vaccination is not just for kids. Adults need protection too. 

(16) #measles affects all age groups #immunizeurope. 

 

The relative frequency of un-modalized assertions appears far higher if we 

include the many non-finite clauses which are used in the corpus data, no 

doubt as a response to the space constraints. In Example 17, not only is a 

non-finite clause employed but abbreviations (btw and sept) are used.   

 

(17) 2266 measles cases reported in EU/EEA btw sept 2015 and 

august 2016. 

 



 

 

The second difference between the @ECDC_VPD and ECDC Reports 

corpora is that, in the former, we can find a greater number of explicit 

markers of attitude and engagement among the keywords (see Table 4). 

 

Category Keyword with frequency and log-likelihood 

attitude new <138; 155.78>; #vaccineswork <82; 1327.35>; 

latest <75; 398.69>; #immunizeeurope <66; 1068.35>; 

effective <35; 107.26>; effectiveness <20; 992.3>; safe 

<13; 26.20> 

engagement read <66; 181.61>; join <34; 121.71>; check <28; 

91.26>; submit <12; 59.73>; watch <20; 44.32>; follow 

<19; 38.19>. 

 

Table 4. Positive keywords in the @ECDC_VPD corpus which function as 

markers of attitude and engagement 

 

As we saw with the ECDC Report corpus, expressions of attitudinal 

meaning are often used in contexts in which deontic meaning is expressed. 

The words new and latest, for example, tend to occur in contexts in which 

the novelty of a piece of information is highlighted. The n-grams in which 

they participate are: 

 



 

 

latest ecdc (eu) <17>; new ecdc (eu) <17>; the latest <13>; a new 

<9>; the new <9>; bmj latest <7>; new report <7>; new data <6>; 

new vaccine <5>; new vaccination <5>; read latest <5>. 

 

Concordance evidence reveals that new is often found at the start of a tweet 

which includes a link to a report. It functions to emphasize the 

newsworthiness of the main claim in the report. In most cases, the final 

clause in the tweet contains an imperative, typically read or read more, as 

can be seen in Example 18. 

 

(18) New @ECDC_EU #measles data: outbreaks still ongoing in 

Europe, 48 deaths since January 2016. […] Read more: 

https://t.co/l7NG3oD1vJ https://t.co/mfEGPOdcDJ. 

 

The word latest is used not to highlight the novelty of a claim but of a 

particular text. Latest occurs either in clauses which start with an 

imperative, again this is the verb read (see Example 19), or in nominal 

groups which introduce a hyperlink (see Example 20). In the latter case, the 

nominal group in which latest participates functions as a directive to click 

on the hyperlink and read the material. 

 

(19) Read latest report from ECDC: http://t.co/O3nPUbi2xs. 



 

 

(20) Latest ECDC #STEC, #EHEC update (22 June, 11:00) 

http://bit.ly/lRH0ul #ECDC. 

 

As the data in Table 4 showed, a number of explicit directives are 

used relatively frequently in the @ECDC_VPD corpus. Watch and follow 

are used in the same way as read, that is, they instruct the user to watch a 

certain video or follow a particular Twitter account. The fact that 

imperatives are used in these instances may be due to the fact that this is a 

typical feature of Twitter interaction (Knight 2015: 29) or it may be because 

of the low ranking of imposition of these particular face-threatening acts 

(Brown and Levinson 1987). Where tweets are aimed at the vaccine-

hesitant, explicit directives are sometimes used, for example, check your 

vaccination status <6> or get vaccinated <5>, but, more often, 

encouragement to vaccinate is expressed using the sorts of modal-like 

expressions which were observed in the ECDC Reports corpus, namely most 

effective <11>, needed to <8>, the importance of <8> and best protection 

<5>, as Examples 21 and 22 illustrate. 

 

(21) Significant #measles outbreaks ongoing in EU - #vaccination is 

most effective way to stop spread of the disease. 

(22) 2 doses of vaccine needed to ensure full protection. 

 

One final area of similarity lies in the use of intensification expressed 

using quantification. Usually, in the @ECDC_VPD tweets, precise numbers 



 

 

are not given but an approximation preceded by an expression such as more 

than or over (see Example 23). The choice of an approximate figure 

modified by an intensifying expression such as more than or over 

emphasizes the sheer scale of the problem in a way that giving a precise 

figure might not. 

 

(23)  More than 9500 #measles cases were reported by 30 EU 

countries fr 04/2103 to 03/2014. 

 

The analysis of stance and engagement strategies in the @ECDC_VPD 

corpus undertaken here has revealed that a limited range of expressions of 

stance markers are used with any degree of frequency. For example, the 

words new and latest are used to the exclusion of other possible choices to 

highlight the newsworthiness of claims or of hyperlinked texts. As for 

engagement, indirect strategies are preferred. Explicit directives are used in 

instances where the threat to face is low, but exhortations to the public to 

vaccinate are typically expressed using an off-record strategy (Brown and 

Levinson 1987). The reason for this may be that asking someone to 

vaccinate implies asking them to accept an invasive procedure. Furthermore, 

when it comes to childhood vaccinations, a parent may feel conflicted by a 

perception of competing risks: the risk of your child being harmed by the 

vaccine as opposed to the potential risks posed by leaving your child 

unprotected against harmful diseases. 

 



 

 

 

6. Conclusion 

 

The analysis has shown that the @ECDC_VPD authors tend to draw on the 

source texts by selecting a newsworthy claim and foregrounding it by 

placing it at the top of the written textual element of the tweet. Interestingly, 

the macro-structural properties of @ECDC_VPD tweets have increased in 

complexity over time. The simple strategy of embedding a hyperlink in the 

tweet preceded by an introductory nominal group or clause has given way to 

multi-clausal structures. A clause expressing a generalized claim is now 

more likely to be followed by a clause expressing a more detailed claim. 

Since Twitter expanded its character limit, writers increasingly construct 

tweets according to an SPSE pattern and often include within that structure 

clauses paired in a General-Particular relation. As a result, more complex 

meanings are communicated. The reader is also guided through the text 

since clause relations are made explicit and familiar argument structures are 

employed. 

The fact that the primary audience for the @ECDC_VPD tweets 

consists of health professionals and policy makers accounts for the fact that, 

in the majority of tweets containing visual elements, images tend to be 

drawn from ECDC reports and provide evidence to support a claim. 

However, it could be argued that, since such tweets provide links to entire 

texts, the image is largely redundant. If that is so, it becomes clear that the 

main function of images in these tweets is to attract the reader’s attention. 



 

 

This is certainly the case when it comes to images in tweets aimed at the 

general public. These function much like images in public health leaflets, in 

that they simplify and explain (Maci 2014). 

Although there was found to be a slightly wider range of attitude 

markers in the @ECDC_VPD corpus data than in the ECDC Reports 

corpus, the difference does not lend weight to the suggestion that science 

discourse on Twitter is necessarily marked by a relatively higher occurrence 

of attitude markers than is found in other genres (Büchi 2016, Veltri and 

Atanasova 2015), although this might be due to the fact that the 

@ECDC_VPD Twitter account represents an international health agency 

and the writers would be aware of the need to uphold the credibility of the 

organization. The relatively low occurrence of modals in @ECDC_VPD 

corpus reflects tendencies that have been noted in Twitter discourse 

elsewhere (Knight 2015). The core activity of the ECDC-VPD concerns the 

dissemination of disease surveillance data. It is therefore unsurprising that 

both the @ECDC_VPD and ECDC Reports corpora contain several 

instances of quantification. In the @ECDC_VPD corpus, however, the drive 

for newsworthiness means that numerical expressions are frequently 

modified by an intensifying expression. 

The fact that a greater range of engagement strategies was observed in 

the @ECDC_VPD corpus than in ECDC Reports is no doubt due to the 

interactive nature of Twitter. It was found that in the @ECDC_VPD tweets 

directives are often used, especially when the ranking of imposition is low. 

These findings might be explained by Knight’s (2015) observation that the 



 

 

relative anonymity of Twitter, together with space constraints, makes the 

use of indirect politeness strategies less likely. Indirect strategies, however, 

were found to be preferred in @ECDC_VPD data in contexts in which 

members of the public are encouraged to vaccinate. Presumably, asking 

someone to get themselves or their child vaccinated constitutes a greater 

imposition than asking them to click on a hyperlink and read a text. 

Furthermore, the members of the public the ECDC-VPD hopes to reach are 

the vaccine-hesitant. It is probably on account of these factors that modal-

like expressions are preferred over directives. In terms of politeness, we can 

class the use of a modal-like expression to realize deontic meaning as a form 

of off-record strategy. What is interesting about the use of modal-like 

expressions in the @ECDC_VPD data is that they manage to conflate 

affective and deontic meaning and so represent a useful strategy for 

managing space constraints. 

By focussing on the relationship between the Twitter messages of an 

international health agency and the scientific reports on which they draw, 

this chapter has shed light on an area which has received little attention in 

popularization studies. A limitation of the study is that it does not consider 

the wider textual networks in which the @ECDC_VPD tweets participate. 

This would be a potentially fruitful avenue for future research.  
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