
1 

 

Disentangling the meaning of ‘altmetrics’: content analysis of Web of Science 

scientific publications  

Rodrigo Costas1; Zohreh Zahedi; Paul F. Wouters 

Center for Science and Technology Studies (CWTS). Leiden University (The Netherlands). 

 

altmetrics14: expanding impacts and metrics. An ACM Web Science Conference 2014 

Workshop. http://altmetrics.org/altmetrics14/ 

 

Introduction 

‘Altmetrics’ (Priem et al., 2010) are regarded as a new way of expanding the analysis of 

impact of scientific activities (Wouters & Costas, 2012) and research outputs (Piwowar, 

2013). Previous studies have already demonstrated that altmetrics2 have only weak 

correlations with citations (Haustein et al., 2014a); Costas, Zahedi, & Wouters, 2014; 

Waltman & Costas, 2014). This lack of correlation suggests that these two metrics are 

probably capturing different dimensions of impact. Citations are normally linked to the 

idea of ‘scientific impact’3. However, it is not defined what kind of impact do altmetrics 

capture?  

In this paper we intend to contribute to this debate by analyzing the content of the 

publications that have received some altmetric attention. The main objective is to 

explore the thematic orientation and content of scientific publications by their degree of 

‘citedness’ or ‘altmetricness’. We propose the two following research questions: 

- What are the topics (i.e. subject categories) that have a higher density of 

altmetrics vs. citations? 

- Which terms (from the titles of the publications) have a higher density of 

altmetrics? Are there differences with terms with higher density of citations? 

 

Methodology 

We have considered the same set of publications (i.e. 500,229 Web of Science (WoS) 

publications with altmetrics data extracted from Altmetric.com) analyzed in our 

previous study (Costas, Zahedi, & Wouters, 2014). We have followed two main 

methodological approaches:  
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1) Analysis of the 250 WoS subject categories (SC) by their citation and altmetric 
density. This analysis seeks to identify which SC are more citation/altmetric 

oriented. 

2) Analysis of the terms of the titles of the publications. This analysis aims to 
identify groups of terms that have different densities of citations/altmetrics. 

We have used the visualization tool VOS viewer (Van Eck & Waltman, 2011), particularly 

the text mining technique considered for the second approach. We consider two main 

indicators: the total citation score (TCS), which is the sum of all citations4; and the total 

altmetric score (TAS), which is the sum of all the altmetric scores received by the 

publications5.  

 

Results 

In figure 1 we present the analysis of the different subject categories with the density 

option available in the VOS viewer. In the first graph, we analyze the TCS indicators and 

in the second one, we study the TAS across the different subject categories. In figure 2 

we present the term map of the words from the titles of the publications by TCS and 

TAS density. This second analysis has the advantage that is more targeted to the 

content of the publications as it is focused on the actual words contained in the titles 

of the publications. 

  

                                                           
4
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Figure 1. TCS (top graph) and TAS (bottom graph) density by subject categories  
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Figure 2. TCS (top graph) and TAS (bottom graph) density by title terms. 

 

 

Discussion of the results & main conclusions 

Figure 2 shows that citations present a relatively different distribution across topics as 

compared to altmetrics. In the graph on top we see that citations are more frequent on 
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the right hand side of the map, relating to disciplines like chemistry, physics, biology 

and biochemistry. In the case of altmetrics it is important to mention the strong 

concentration in the multidisciplinary sciences as well as the slightly higher presence in 

the left part of the map, with more medical disciplines and particularly psychological 

and social sciences areas exhibiting higher densities of TAS. Compared to citations, 

fields like chemistry or physics have a much lower density of altmetrics. 

The term map is a bit more complex as it is more difficult to understand the cloud(s) of 

words. However, we can argue that there are two main parts in the map: on the right 

side terms from the natural sciences as well as more technical words (e.g. ‘catalyst’, 

‘hydrogenation’, ‘nanocomposite’), while in the left side there are more medical (e.g. 

‘apoptosis’, ‘small cell lung cancer’) and laymen terms (e.g. ‘placebo’). Laymen terms 

are particularly observable in the left-bottom side of the map (e.g. ‘society’, ‘empathy’, 

‘democracy’). When comparing the two maps, we can see how terms from both sides 

(particularly right and left-up sides) show high citation densities, while altmetrics are 

particularly common in the left side of the map, with a slight switch to the left-bottom 

part of the map (as compared to citations).  

Our results suggest the following main conclusions: 

1) Citations are more frequent in fields like chemistry, physics or biomedical sciences, 

while altmetrics have a stronger presence in the multidisciplinary journals, general 

medicine and health and among the psychological and social sciences. These results 

are quite in line with previous results (Costas, Zahedi, & Wouters, 2014; Haustein et al., 

2014b).  

2) The terms map shows that citations are more frequent among words related with 

natural sciences as well as with more technical topics, while altmetrics have a higher 

presence among laymen and more medical-related terms, while less frequent among 

chemical and physical terms. 

These results suggest that indeed different types of impact (or attention) could be 

captured by altmetrics (at least in their comparison with citations) from the point of 

view of the orientation and content of the publications. Further research will focus on a 

more elaborated analysis of the terms contained in the publications, for example by 

analyzing how these terms can be categorized (e.g. with MeSH) in order to understand 

better the differences on the thematic orientation of citations and altmetrics.  
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