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Introduction 
In the most recent years a wide range of studies have been conducted exploring the 
relationship between research outputs and financial support (Zaho, 2010; Wang & Shapira, 
2011; Gok, Rigby & Shapira, 2015), as well as identifying the main research funders by 
countries (Ubfal & Maffioli, 2011; Helene & Ribeiro, 2011) and across fields (Abad-García, 
González-Teruel & Solís-Sánchez, 2016). At the same time, the potential of social media 
metrics for evaluating the results of funding schemes has been recently investigated 
(Thelwall, Kousha, Dinsmore & Dolby 2016). Also, funding organizations like The 
Wellcome Trust being increasingly aware of the possibilities of social media metrics for 
research funding assessment (Dinsmore, Allen & Dolby, 2014). 
 
This article presents an exploratory analysis of which disciplines acknowledge more financial 
support (through funding acknowledgments - FA) and those whose publications attract more 
attention on Twitter. We argue that such a combined approach can provide interesting 
information for both funding bodies and policy makers about how funding activities and the 
attention in social media of scientific research relate to each other. 
 
Methodology 
All  Science Citation Index Expanded (SCIE) publications with a DOI published in the period 
2012-2016 were selected from Web of Science (WoS). Only articles and reviews written in 
English were considered, FAs from non-English papers are not indexed in WoS (Paul-Hus, 
Desrochers & Costas, 2016; Alvarez-Bornstein, Morillo & Bordons, 2017). Publications were 
linked with the Altmetric.com database through the DOI, identifying those publications 
mentioned on Twitter at least once. 
 

                                                 
1 This work is supported by the Spanish Ministry of Economy and Competitiveness (Grant CSO2014 57826 P 
and predoctoral contract BES 2015 073537) and partially funded by the South African DST-NRF Centre of 
Excellence in Scientometrics and Science, Technology and Innovation Policy (SciSTIP). 
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A core database was created including publications from the SCIE and whether they were 
mentioned on Twitter or not (1=yes; 0=no). Additionally the country of affiliation, subject 
category, and presence of FAs (1=yes; 0=no) were also recorded. Publications from Spain, 
South Africa and Brazil were selected (in addition to the whole world) as case studies in order 
to conduct a comparative analysis. The selection of these countries was based on the 
expectation that differences in their funding and tweeting patterns may exist due to their 
geographical, cultural and economic characteristics. 

Four specific indicators were calculated for each subject category and country: the proportion 
of papers with FAs (% of FA), the proportion of papers with Twitter mentions (% Tw 
mentions), the proportion of papers acknowledging financial support from national 
sponsors—i.e. the same country of publication— (% National FA) and the proportion of 
papers with Twitter mentions from users from the same country of publication (% Nat. Tw. 
Mentions). The geographical location of the Twitter users is available in Altmetric.com 
whenever it is included in their profiles (Haustein & Costas, 2015; Haustein, 2018). The 
proportions of national FA and Twitter mentions from the same country of publication were 
calculated considering the total scientific production of each country. Papers belonging to 
several WoS subject categories were counted as many times as subject categories in which 
they were assigned (i.e. following a multiplicative approach – Herranz & Ruiz-Castillo, 
2012). 

Results 
Table 1 shows funding rates and percentages of Twitter mentions, both for all papers 
published in each country and those with national financial support and Twitter mentions. 
Spain is the country with the highest proportion of FA (82%), followed by Brazil (76.5%) and 
South Africa (73.7%). On the other hand, the % of publications with Twitter mentions ranged 
from 29% to around 39%. Spanish papers received higher percentages of Twitter mentions 
than South Africa and Brazil, the latter ranking below the world average (31%). 

Table 1.Overview of the presence of funding acknowledgements and Twitter mentions across 
publications 

National financial support is lower in every country, especially in South Africa, where only 
30% of the papers acknowledged funding from South African organizations. On the other 
hand, Brazil shows the highest rate of national funding, since around 65% of Brazilian papers 
received financial support from their own country, followed by Spain, with 60% of papers 
funded by national agencies. 
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Concerning Twitter mentions, a low proportion of the papers were tweeted by users from the 
same country of publication. Spain shows the highest percentage (11% of its production), 
while only the 2.4% of Brazilian papers were mentioned on Twitter by users from Brazil. The 

roportion of FAs and Twitter mentions by subject category, considering the world 
pr

Figure 1. Proportion of papers with FA and Twitter mentions by subject category (World) 

p
oduction (Figure 1), and the selected countries (Figures 2 to 7) are shown as scatter plots. 

Most fields are at the upper left part of the scatter plot (Figure 1), meaning that more than 
50% of the papers belonging to these disciplines included FAs, but attracted less attention on 
Twitter (<50%), since less than half of them were mentioned in this platform. In general 
terms, the subject categories with higher funding rates and lower proportion of Twitter 
mentions are those related with Biology, Chemistry and Physics, with the exception of 
Ornithology with more than 80% of papers including FAs and also mentioned on Twitter. 
Other disciplines, such as Allergy and Primary health care, have both high proportions of 
Twitter mentions (>70%) and funding rates (>60%); while other such as Emergency medicine, 

ursing or Sport science (bottom right) received Twitter attention in about more than 50% of 

edicine papers, attracted more attention on Twitter. As can 
e seen in table 3, eight out of ten subject categories with the highest proportion of Twitter 
entions are related to medicine. 

N
their papers, although they acknowledged external financial support in less than half. 

In general terms, Biology, Chemistry and Physics acknowledged funding more often (Table 
2), while biomedical and clinical m
b
m
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Table 2. List of the 25 subject categories with higher funding rates* 

*Subject categories highlighted in bold are those that are also among the 25 disciplines with higher proportions of Twitter
entions (table 3)m
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Table 3. List of the 25 subject categories with higher proportion of Twitter mentions* 

*Subject categories highlighted in bold are those that are also among the 25 disciplines with higher proportions of FAs (table
)

ee for example, Medical ethics, Sport sciences, Emergency 
edicine or Nursing (Figure 2). 

2

Spain shows similar patterns to the world average in terms of FAs and Twitter mentions. The 
disciplines with higher funding rates are also those related to Physics, Biology and Chemistry, 
as well as other subject categories such as Mathematics and Materials science (Figure 2). As 
for the whole world, most of the subject categories are in the upper left part of the plot, so 
there is a majority of disciplines with high proportions of FAs but with lower proportions of 
Twitter mentions. In contrast to the world general pattern, Spanish papers from some 
biomedical and clinical medicine disciplines attracted more attention on Twitter but received 
less external financial support. S
m
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Figure 2. Proportion of Spanish papers with FA and Twitter mentions by subject category 

But, which subject categories acknowledged more external financial support from Spanish 
agencies? And, what topics are of most interest for Spanish Twitter users? Figure 3 shows the 
proportion of Spanish papers with funding acknowledgment to Spanish agencies and Twitter 

entions from Spanish users. As stated above, the proportion of national FA andm  Twitter 

 medicine 
nd Sport sciences, are the disciplines of greater interest for Spanish Twitter users.  

mentions were calculated considering the total scientific production of each country.  

Regarding the proportion of  FA, the subject categories acknowledging more financial support 
from Spain, were Organic chemistry and Mathematical physics, together with other 
disciplines related to those same fields (Physics and Chemistry). On the other hand, as 
previously stated (Table 1), only the 10.9% of Spanish papers were mentioned on Twitter by 
Spanish users and only one discipline —Primary health care— reached a proportion of 
publications with Twitter mentions from Spain above 50%. Primary health care and 

rnithology, together with other related to medicine, such as General and internalO
a
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Figure 3. Proportion of Spanish papers acknowledging national funding vs. proportion of 
publications receiving Twitter mentions from Spain, by subject category 

Concerning South African scientific production (Figure 4), there are more disciplines in the 
bottom left side of the plot, since less than 50% of the papers in a larger number of subject 
categories included FAs and were mentioned on Twitter. Among those with less than a half of 
papers with FAs and Twitter mentions, there are some disciplines related to Engineering 
fields, such as Petroleum engineering, Geological engineering, Industrial engineering and 
Computer science; and to medicine, like Surgery, Pathology and Dentistry. Other medical and 
biomedical disciplines reached higher proportions of Twitter mentions, such as Allergy or 
Cell & tissue engineering. Moreover, in contrast with Spain and the world production, 

rnithology papers from South Africa attracted less attention on Twitter, although the 
proportion of mentions is still high (around 70%). 
O
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Figure 4. Proportion of South African papers with FA and Twitter mentions by subject 
category 

In South Africa, only a few subject categories present more than 50% of papers 
acknowledging funding from national institutions (Figure 5). The disciplines with higher 
proportions of FA from South Africa are Cell & tissue engineering and some Physics and 
Chemistry disciplines. Regarding Twitter mentions, South African users mentioned less than 
35% of the papers in all subject categories, being Sport sciences (31%) and Ornithology 

7%) the disciplines attracting more interest. Moreover, most of the disciplines reached 
roportions of Twitter mentions from South African accounts below 10%. 

(2
p
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Figure 5. Proportion of South African papers acknowledging national funding vs. proportion 
of publications receiving Twitter mentions from South Africa, by subject category 

Finally, in the case of Brazilian publications, in most subject categories more than half of the 
papers included FAs. In fact, only 13 subject categories reached  proportions of FAs below 
50%, and all of them are related to medical fields. However, it should be noted that there are 
few disciplines with more than 50% of the papers mentioned on Twitter, and that almost all of 
them are within medical or biomedical fields. Allergy, Critical care medicine or Sport 
sciences are among these highly mentioned disciplines. Noteworthy is the case of 

rnithology, which is the discipline with the highest funding rate as well as the one with the 
ighest proportion of Twitter mentions. 

O
h
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Figure 6. Proportion of Brazilian papers with FA and Twitter mentions by subject category 

Taking into account only financial support and Twitter mentions from Brazilian agencies and 
users, results show that, comparing with South Africa and Spain, papers acknowledged most 
frequently funding from national funders (Figure 7), since in most subject categories more 
than 50% of articles included a Brazilian agency in the funding acknowledgments section. 
Once again, disciplines within Physics and Chemistry fields have the highest proportions of 

apers acknowledging sponsorship from national funding bodies. 

itter by 
Brazilian users, is the discipline which attracted more local attention in this platform. 

p

On the other hand, Brazilian scientific production has a very small proportion of Twitter 
mentions from Brazilian users, since as stated in table 1, only 2.4% of papers were mentioned 
by Brazilian users. In fact, Sport sciences with a 12% of papers mentioned on Tw
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Figure 7. Proportion of Brazilian papers acknowledging national funding vs. proportion of 
publications receiving Twitter mentions from Brazil, by subject category 

Discussion 
This study provides an overview about which fields receive more frequently financial support 
and those that are more attractive for Twitter users. This type of analysis, exploratory in 
nature, can be seen as a potential tool for science policy makers, research managers and 
research funders in order to explore the relationship between funding schemes and the 
attention that their outputs are receiving on social media. This opens the possibility to identify 
research areas with a strong social media attention but a relatively lower level of funding (e.g. 
Emergency medicine), as well as research areas with strong levels of funding but whose 
outcomes have a lower reception on social media (e.g. Nanoscience & Nanotechnology), thus 
allowing for the possible development of strategies to increase the awareness of the funding, 
research and outcomes in these less visible areas. 

Our results show that disciplines with higher proportions of papers acknowledging external 
financial support are those related to Chemistry, Physics and Biological Sciences. Disciplines 
attracting more attention on Twitter are related to medicine (e.g. Allergy, Primary health care 
and Sport sciences), and to biological fields, being Evolutionary biology and especially 
Ornithology as a discipline with the most tweets. On the contrary, those with lower 
proportions of Twitter mentions are within Engineering, Mathematics, Chemistry and 
Physics. These findings are in line with previous studies that found that general medicine 
fields have a stronger presence in Twitter (Costas, Zahedi & Wouters, 2015) and lower shares 
of FA (Costas & van Leeuwen, 2012; Paul-Hus, Desrochers & Costas, 2016). As stated in 
previous studies, the use of Twitter in the field of Ornithology has grown exponentially in 
recent years, partly due to the promotion of the use of social media by some ornithological 
organizations (Dudley & Smart, 2016) and to the presence of the most relevant Ornithology 
journals on Twitter (Finch, O’Hanlon & Dudley, 2017). Moreover, Ornithology  comprises a 
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wide community including, in addition to scientists, birdwatchers or amateurs and other 
interested people in the field who can be engaged in research projects through citizen science 
techninques (Bonney et al., 2009). Involving the public in this type of projects can result in a 
greater number of people sharing and consuming scientific literature on Twitter.  

Differences between countries also exist, especially regarding national FAs and Twitter 
mentions from the same country. While in total funding rates there were not big differences, 
proportions of national FAs were much lower in South Africa. The growth of international 
collaboration in South Africa in the last decades, promoted by research organizations and 
universities (Sooryamoorthy, 2010) might explain the lower rates of national funders. This 
suggests that South African scientific production profits more from international funding, in 
part, due to cooperation with foreign partners. 

As it has been previously stated, research collaboration and, specifically, international 
collaboration is beneficial to gain access to financial resources (Wang & Shapira, 2015), since 
some funding agencies promote cooperation between foreign partners by setting as a 
condition for applicants the inclusion of researchers from different countries in the project 
proposals. Moreover, as pointed out by Sooryamoorthy & Shrum (2007), international 
collaboration is of special importance in developing countries due to their difficulties in 
accessing resources. 

In addition, the lower proportion of mentions from national Twitter accounts, suggests that 
scientific outputs, especially from South Africa and Brazil, but also from Spain, attract more 
attention from foreign users. Similar results were previously found by Zahedi & Costas 
(2017). More research is needed in order to investigate the possible influence of the presence 
of international collaboration in the geographical origin of Twitter mentions, as well as other 
factors such as the technological development of the countries or their cultural, linguistic and 
political features. 

The approach presented in this study has certain limitations that should be taken into account. 
First of all, the sample only includes articles and reviews covered by WoS and published in 
English so there is a bias regarding language of publications. That can affect primarily the 
Brazilian scientific publication output, since Brazilian researchers prefer publishing in 
national journals and tend to publish more in their own language (Glanzel, Leta & Thijs, 
2006). Secondly, the use of the DOI as a linkage between sources in WoS and Altmetric.com 
is another limitation as it is not available for all documents (Gorraiz, Melero-Fuentes, 
Gumpenberger & Valderrama-Zurián, 2016). Finally, regarding FA data, only the most 
frequently acknowledged agencies and funders could be identified. Nevertheless, given the 
exploratory nature of this research, we believe these limitations do not invalidate the results 
that have been obtained and this preliminary analysis can be considered as a first step toward 
the incorporation of social media metrics for the analysis of the interest of broader audiences 
in scientific topics and how they are related to funding strategies. The type of analysis 
presented here could be extended by considering other social media platforms or metrics, such 
as mentions on news, blogs, or Facebook. 
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