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Abstract 
In our article we compare downloads from ScienceDirect, citations from Scopus and readership data from the 

social reference management system Mendeley for articles from two information systems journals (“Journal of 

Strategic Information Systems” and “Information and Management”) published between 2002 and 2011. Our 

study shows a medium to high correlation between downloads and citations (Spearman r=0.77/0.76) and 

between downloads and readership data (Spearman r=0.73/0.66). The correlation between readership data and 

citations, however, was only medium-sized (Spearman r=0.51/0.59). These results suggest that there is at least 

“some” difference between the two usage measures and the citation impact of the analysed information systems 

articles. As expected, downloads and citations have different obsolescence characteristics. While the highest 

number of downloads are usually made in the publication year and immediately afterwards, it takes several years 

until the citation maximum is reached. Furthermore, there was a re-increase in the downloads in later years 

which might be an indication that citations also have an effect on downloads to some degree.   
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Introduction 

Citations had a monopoly when assessing the quality of scholarly communication for a long 

time and the Garfield Impact Factor has served as a de facto definition of the concept of 

journal impact for the past decades. Even today, citation frequencies and the impact factor 

play an important role in research evaluation in many disciplines (Bollen et al., 2005, p. 

1419). However, there were fundamental changes with regards to the dissemination of, in 

particular, journal literature in the recent past. Whereas in the mid of the 1990ies nearly all 

use was mediated by a paper copy, almost all journal literature is accessed in digital form 

nowadays (Kurtz and Bollen, 2010, p. 3). This makes it easy to provide usage metrics on the 

basis of readers. Indeed, usage data have several advantages in comparison to citation data. 

They are not subject to publication delays, not limited to mainly journal articles and consider 

much broader usage patterns (Kurtz and Bollen, 2010, p. 4). Furthermore, data collection is 

easy and cheap. However, usage metrics do not make citation metrics obsolete, rather they 

complement them. Whereas the former are a direct measure of use, but an indirect measure of 

usefulness, it is the other way round with citations (Kurtz et al., 2005, p. 114). 

With the advent of the social web and its growing acceptance in academia, alternative metrics 

(altmetrics) could be a further source for the measurement of science (Bar-Ilan et al., 2012) 

and, in particular, for journal evaluation. In particular, this is the case for social bookmarking 

data given the lack of global and consistent download statistics (Haustein and Siebenlist, 

2011, p. 446). Among them, Mendeley is the most comprehensive service and, therefore, 



seems to be the best suited one (Zahedi, Costa and Wouters, 2013). For instance, Haustein et 

al. (2013) found that 82 percent of articles published by sampled bibliometricians were 

included in Mendeley user libraries. In another analysis, Li, Thewall and Giustini (2012) 

identified that 94 percent of research articles in Nature and 93 percent of research articles in 

Science published in 2007 were covered in Mendeley in 2010.  

 

Review of literature 

In the past, various studies have made comparisons between download and citation data. 

These studies can be divided into two groups: investigations performed at local level and 

those conducted at global level (Bollen and Van de Sompel, 2008). While the former are 

restricted to a specific user population (e.g. a university), global studies are performed on a 

worldwide context. In most cases, usage analyses were conducted on a local level (see for 

instance, Duy & Vaughan, 2006; Huntington & Tenopir, 2006; Takei, Yoshikane & Itsumura, 

2013; Tsay 1998a and 1998b). Global studies can be found more seldom in literature. 

Usually, they use download data provided by open-access journal publishers or subject 

repositories/preprint archives (for instance, Brody, Harnad & Carr, 2006; Chu & Krichel, 

2007; Kurtz et al., 2005b). To a lesser extent, analyses were performed on the basis of usage 

data provided by (commercial) suppliers of e-journal packages (for instance, Moed, 2005; 

Nicholas et al., 2005; O’Leary, 2008).  

One of the most comprehensive studies of this kind was published by Nicholas and colleagues 

who investigated the usage logs of Emerald Insight and Blackwell Synergy. Among other 

results, the authors report that the age distribution of the downloaded articles does not only 

differ between broad subject fields, but, and even stronger, also between journals. 

Furthermore, the age structure of the downloaded items also varies between types of 

subscribers (professors, postgraduate, undergraduates, etc.). Also relevant for our research is 

the investigation by Moed (2005) who explored the relationship between downloads and 

citations for Elsevier’s electronic journal Tetrahedron Letters. Moed used both a synchronous 

and diachronous approach when investigating the obsolescence patterns of downloads and 

citations. The latter revealed a clear effect of citations on download numbers. Also the authors 

of this paper have already performed studies investigating the relationship between downloads 

and citations for pharmacology and oncology journals (Schloegl & Gorraiz, 2010 and 2011). 

On the basis of the data provided in the framework of the Elsevier Bibliometric Research 

Program (http://ebrp.elsevier.com/) we were able to continue our previous research with 

journals from other disciplines. Furthermore, we include also Mendeley readership data in the 

comparison this time. 

So far, social media have not been accepted as part of the measurement of scientific 

achievements due to insufficiently available validation data (Thelwall et al., 2013). The few 

investigations, which used different data sets each, reported a moderate correlation between 

Mendeley readership counts and citation frequencies. For instance, Bar-Ilan and colleagues 

(2012) calculated a correlation of 0.45 for the publications of 57 presenters of the Leiden STI 

conference in 2010 (see also Haustein et al., 2013). Li, Thelwall and Giustini (2012) analyzed 

papers published in Nature and Science in 2007 and identified a correlation of 0.54 (Science) 

and 0.56 (Nature) between Scopus citations and Mendeley readership data collected in 2010. 

Slightly lower correlations were found for PLoS (0.5) by Priem, Piwowar and Hemminger 

(2012) and for the Journal of the American Society for Information Science and Technology 

(0.46) by Bar-Ilan (2012). In a recent article, Mohammadi and Thelwall (2013) show that 

correlations between readership and citation counts vary among disciplines. Whereas the 

average correlation for the considered social sciences disciplines was 0.52, it amounted to 

0.43 for the analyzed humanities disciplines.  



As far as we know, our study is among the first comparing citation data, download data and 

one of the most promising altmetrics sources. Such a comparison is also of interest because 

these three sources do not only reflect different roles in scholarly communication (citing 

authors vs. users of articles) but also different stages (accessing research literature – 

organizing it by means of reference management systems – and publishing an article after it 

was composed using the consulted literature). Accordingly, in our study we want to 

investigate communalities and differences between the three data sets representing different 

phases in scholarly communication. In particular, the following issues will be addressed: 

 Are the most cited articles the most downloaded ones? And have these also been 

added most frequently to the user libraries of the collaborative reference management 

system Mendeley? 

 Do citations and downloads have different obsolescence characteristics at publication 

level? 

 Are there additional characteristics in which citation, download and readership data 

differ? 

Methodology and data sources 

All the following analyses were performed for the two information systems journals “Journal 

of Strategic Information Systems” (JoSIS) and “Information and Management” (I&M). 

Information systems journals were used because two of the authors have a sound background 

in this discipline. While the analyses of JoSIS were already presented in the proceedings of 

ISSI 2013 (Schlögl, Gorraiz, Gumpenberger, Jack & Kraker, 2013), we compare their results 

with those of a similar journal (I&M) in this contribution. Both citations and downloads were 

provided at document level by Elsevier. For all documents published between 2002 and 2011 

all monthly downloads were made available by ScienceDirect and all monthly citations by 

Scopus until mid of 2012. Furthermore, we collected the total number of occurrences of 

articles from these two journals in user libraries (= readership frequencies) in Mendeley from 

2002 to 2011. Mendeley data were sourced directly from their database. 

Since ScienceDirect and Scopus are well known in general, we describe only Mendeley in the 

following. Mendeley provides users with software tools that support them in conducting 

research (Henning & Reichelt 2008). One of the most used is Mendeley Desktop, a cross-

platform, freely downloadable PDF and reference management application. It helps users with 

the organization of their personal research libraries by storing them in relevant folders and 

applying tags to them for later retrieval. The articles, provided by users around the world, are 

then crowd-sourced into a single collection called the Mendeley research catalogue (see 

Hammerton et al. (2012) for details). At the time of writing, this catalogue contains more than 

110 million unique articles, crowd-sourced from over 2.5 million users (Jack, 2014).  

Furthermore, Mendeley enables users to create and maintain user profiles that include their 

discipline, research interests, biographical information, contact details, and their own 

publications. These user profiles are complemented with readership counts, allowing the users 

to track the popularity of their individual papers within the Mendeley community. These 

readership counts indicate how many Mendeley users have added the author's article to their 

personal research library. 

To find corresponding articles in the Mendeley catalog, we matched article titles reported by 

Elsevier to article titles in the Mendeley database. Since minor inconsistencies can be 

observed between article titles across the two databases, we employed a Levenshtein ratio of 

1/15.83 during the matching process. We found good matching results of around 99.9% 

accuracy for this ratio with a larger sample of titles.  Nevertheless, we manually verified 

borderline cases to reduce the likelihood of false positive matches. The Levenshtein ratio LR 

for article titles a and b is computed as follows: 



 

Results 

Download data 

There are two download types (HTML and pdf) available in ScienceDirect. The larger 

proportion of downloads between 2002 and 2011 for publications from the same period was 

recorded for pdf documents - approximately 61 percent for each of the two information 

systems journals. 

Table 1 shows the distribution of the (ScienceDirect) document types and the downloads to 

them for the two journals. As can be seen, the distribution of document types differs strongly 

between the two journals which might be attributed to different editorial policies. Full length 

articles are by far the most downloaded document type. Accordingly, 94.1 percent of all 

downloads accrue to full length articles for JoSIS, though their proportion is only 56.4 percent 

for this journal. For I&M, nearly 99 percent of all downloads are full length articles. 

Surprisingly, one editorial and one short communication, which might be outliers however, 

were more often downloaded than an average full length article for the latter journal. 
 

Table 1. Distribution of downloads (publication year: 2002-2011, download year: <=2011) per 

document type for “Journal of Strategic Information Systems” (n=321 docs) and “Information 

and Management” (n=647 docs) 

 J. of Strategic Information Systems Information and Management 

Document types (DT) n % docs % DL DL per DT
1
 n % docs % DL DL per DT

1
 

Abstract only     1 0.2% 0.1% 14.8*y 

Advertisement     4 0.6% 0.0% 1.0*y 

Announcement 5 1.6% 0.4% 5.9*x     

Book Review 4 1.2% 0.3% 5.5*x     

Content list 29 9.0% 0.4% 1.0*x     

Editorial Board 29 9.0% 0.4% 1.5*x 22 3.4% 0.2% 1.3*y 

Editorial 49 15.3% 3.3% 4.6*x 1 0.2% 0.2% 34.6*y 

Erratum 1 0.3% 0.1% 5.7*x 5 0.8% 0.2% 6.0*y 

Full length article 181 56.4% 94.1% 35.4*x 581 89.8% 98.9% 29.0*y 

Index 12 3.7% 0.2% 1.3*x 12 1.9% 0.1% 1.5*y 

Miscellaneous 9 2.8% 0.2% 1.8*x 20 3.1% 0.2% 1.5*y 

Short communication     1 0.2% 0.2% 35.7*y 

Publishers note 2 0.6% 0.2% 7.0*x     

All 321 100% 100% 21.2*x 647 100% 100% 26.3*y 
1
 Since the download (DL) numbers are very sensitive, we cannot provide the absolute figures but only the 

relations among them. 

 

Since the analysed journals appear in digital form and in print, there is usually a gap between 

the print publication date and the time when a document was put online (see Table 2). When 

comparing this print publication delay for full length articles, which correspond mainly to the 

document types article, review and conference paper in Scopus, one can see clear differences 

between the two journals. While a full length article appears in print with a delay of 50 days 

in JoSIS, the publication delay is more than 2.6 times longer (more than four months) for 

I&M. 

 
  



Table 2. Average difference between print and online publication date (print publication years: 

2002-2011) for “Journal of Strategic Information Systems” (n=321) and “Information and 

Management” (n=647 documents) 

 J. of Strategic Information Systems Information and Management 

Document types n Online date - print publication 

date (mean days) 

n Online date - print publication date 

(mean days) 

Abstract only   1 -260.0 

Advertisement   4 -17.5 

Announcement 5 -13.2   

Book Review 4 -40.5   

Content list 29 12.9   

Editorial Board 29 12.9 22 7.9 

Editorial 49 9.0 1 -41.0 

Erratum 1 -145.0 5 -31.2 

Full length article 181 -49.8 581 -131.5 

Index 12 -4.9 12 -4.3 

Miscellaneous 9 32.9 20 -18.0 

Short communication   1 -145.0 

Publishers note 2 -13.0   

All 321 -24.9 647 -119.5 

 

Since full length articles are the most interesting document type from the science perspective, 

we performed the obsolescence analysis for the two journals only for this document type. 

According to Moed (2005, p. 1090), obsolescence can be studied in a synchronous and 

diachronous approach. In the former, one examines the number of downloads (ciations) as a 

function of the articles’ publication data (the download/citation date is fixed). In the later, this 

is the other way round (publication date is fixed). Accordingly, the rows in Tables 3-4 (and 

Tables 7-8) enable a diachronous analysis and the columns a synchronous one. For reasons of 

data privacy, we can only state relational numbers for the downloads in these tables.  

 

Table 3. Year wise relation
2
 of downloads per print publication year (2002-2011), (doc type: full 

length article - FLA, download year: <=2011) for the “Journal of Strategic Information 

Systems” (n=181) (see Schlögl et al, 2013) 

Pub. 

year n 

Download year Downloads 

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 All 
per FLA – 

relations
2
 

2002 13 1.0 2.3 1.7 1.3 1.2 1.4 2.4 2.8 2.8 2.7 19.6 7.4*x 

2003 21 0.0 1.3 2.2 1.0 1.0 0.9 1.5 1.3 1.5 1.1 11.9 2.8*x 

2004 17   1.7 2.6 2.1 2.2 2.4 2.7 2.9 2.3 18.9 5.5*x 

2005 18    1.7 2.3 1.8 2.0 2.4 2.6 2.2 15.0 4.1*x 

2006 14    0.2 2.4 2.1 1.8 2.1 2.0 2.0 12.5 4.4*x 

2007 18     0.0 2.7 3.6 3.4 3.5 2.9 16.1 4.4*x 

2008 16      0.0 2.9 3.5 3.0 2.4 11.8 3.6*x 

2009 14        3.1 4.0 3.1 10.2 3.6*x 

2010 21         3.9 4.4 8.3 2.0*x 

2011 29         0.3 5.6 5.9 1.0*x 

All 181 1.0 3.7 5.6 6.8 8.9 11.1 16.6 21.4 26.4 29.0 130.4  
2
 Since the download numbers are very sensitive, we cannot provide the absolute figures but only the relations 

among them. 

 
  



Table 4. Year wise relation
3
 of downloads per print publication year (2002-2011), (doc type: full 

length article - FLA, download year: <=2011) for “Information and Management” (n=581) 

Pub 

year n 

Download year Downloads 

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 All 
per FLA – 

relations
3
 

2002 46 1.7 1.6 1.2 1.1 1.0 1.2 1.7 2.1 2.2 1.9 15.8 7.6*y 

2003 73 0.5 3.1 2.2 1.5 1.3 1.4 1.9 2.2 2.2 1.9 18.3 5.6*y 

2004 71  0.4 4.2 2.7 2.0 2.1 2.5 2.9 3.0 2.6 22.3 7.0*y 

2005 61   0.6 3.6 2.1 1.7 2.0 2.5 2.4 2.1 17.1 6.2*y 

2006 78    0.4 3.5 3.0 2.6 3.0 3.0 2.6 18.1 5.1*y 

2007 48     0.0 2.6 2.2 2.0 2.1 1.7 10.7 4.9*y 

2008 62      0.0 4.0 3.9 3.2 2.7 13.8 4.9*y 

2009 56       0.0 3.8 3.1 2.4 9.3 3.7*y 

2010 42        0.2 2.9 2.1 5.2 2.8*y 

2011 44         0.0 2.0 2.0 1.0*y 

All 581 2.2 5.1 8.3 9.2 9.9 12.0 16.9 22.7 24.1 22.0 132.5  
3
 Since the download numbers are very sensitive, we cannot provide the absolute figures but only the 

relations among them. 

 

The synchronous obsolescence analysis of both journals reveals that from the downloads of a 

certain year, most (formatted in bold) accumulate for articles either published in the download 

year or one year earlier. In several cases, articles are downloaded in the year before print 

publication, since they were already available online. Tables 3 and 4 furthermore show that 

older articles are also downloaded relatively often. To some degree the higher downloads of 

older articles might be due to a higher number of published articles in those years (see column 

n). However, this does not explain why, for instance, the 13 articles from JoSIS published in 

2002 were downloaded so many times in 2011 and in previous years.  

The diachronous analysis exhibits that, in particular, a few older volumes from JoSIS reach 

their download maximum several years after publication. In contrast, most downloads for 

I&M occur in the publication year (with the exception of 2002). This confirms the observation 

by Nicholoas and colleagues (2005) that the age pattern of downloads may vary more or less 

strongly even between journals from the same discipline. Both journals have in common (for 

the publication years 2002-2006) a re-increase in the downloads in the years 2008/2009. This 

stands in contrast to our former studies in the fields of oncology (Schloegl & Gorraiz, 2010) 

and pharmacy (Schloegl & Gorraiz, 2011), where half of the downloads were made within the 

first two years after publication followed by a continuous decline afterwards.  

Citation data 

Tables 5 and 6 show that, as expected, reviews receive more citations per document than 

articles (20.2 vs. 14.8 for JoSIS, 42.6 vs. 26.3 for I&M). One interesting fact is that more than 

one quarter (27%) of all documents of JoSIS and one tenth of all documents of I&M were not 

cited in the citation window (2002-2011). This is mainly true for documents other than 

articles and reviews (editorials, errata and conference papers). In contrast, a certain download 

volume for these document types is also accumulated in ScienceDirect. In addition, the 

publication date has a great influence on the citation rate. Usually only a minority of the 

articles are cited in the year of publication. For instance, 21 articles in JoSIS and 35 articles 

and 3 reviews in I&M published in 2011 did not receive any citation in the publication year. 
 

  



Table 5. Distribution of Scopus document types and citations per document type for “Journal of 

Strategic Information Systems” (2002-2011) (see Schlögl et al., 2013) 

Doc. type No. docs No. uncited % uncited Citations % Citations per doc. 

type 

Article 151 22 15% 2563 86.4% 14.8 

Conference paper 13 9 69% 8 0.3% 0.4 

Editorial 33 26 79% 13 0.4% 0.2 

Review 18 1 6% 383 12.9% 20.2 

All 215 58 27% 2967 100% 10.9 

 

Table 6. Distribution of Scopus document types and citations per document type for 

“Information and Management” (2002-2011) 

Doc. type No. docs No. uncited % uncited Citations % Citations per doc. 

type 

Article 549 52 9% 14431 89.4% 26.3 

Editorial 1  0% 43 0.3% 43.0 

Erratum 5 4 80% 1 0.0% 0.2 

Review 39 3 8% 1661 10.3% 42.6 

All 594 59 10% 16136 100% 27.2 

 

Tables 7 and 8 reveal the age distribution of citations for articles, reviews and conference 

papers between 2002 and 2011. The synchronous analysis shows for JoSIS that articles 

published in 2002 receive most citations (formatted in bold) in all (citation) years. The 

situation is slightly different for I&M. For this journal, the citation maximum also occurs for 

older articles, however, it is reached earlier. The diachronous analysis reveals that only a few 

documents were cited in the year of publication. After a strong increase one year after 

publication, the level of citations remains relatively stable in the following years before the 

citation maximum is reached in nearly all cases in 2010 and 2011. 

 

Table 7. Year-wise citations (2002-2011) per publication year for “Journal of Strategic 

Information Systems” (document types: article, review, conference paper) (n=150, only cited 

documents) (see Schlögl et al, 2013) 

Pub. 

year 
n 

Citation year Cites per 

cited doc 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 all 

2002 13 2 19 38 69 88 105 158 165 194 199 1037 79.8 

2003 14  1 6 21 27 39 35 41 40 39 249 17.8 

2004 17   0 15 40 56 74 78 88 107 458 26.9 

2005 19    0 16 46 78 76 93 99 408 21.5 

2006 14    1 2 14 31 31 53 49 181 12.9 

2007 18      1 31 74 92 85 283 15.7 

2008 15       3 30 69 83 185 12.3 

2009 14        3 34 57 94 6.7 

2010 18         5 40 45 2.5 

2011 8          14 14 1.8 

All 150 2 20 44 106 173 261 410 498 668 772 2954  

 
  



Table 8. Year-wise citations (2002-2011) per publication year for “Information and 

Management” (document types: article, review, conference paper), (n=533, only cited 

documents) 

Pub. 

year 
n 

Citation year Cites per 

cited doc 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 all 

2002 46 3 32 35 38 40 40 37 40 40 38 2617 56.9 

2003 72  12 43 59 58 63 67 61 62 66 2826 39.3 

2004 72   6 54 64 70 70 65 71 69 3603 50.0 

2005 62    14 47 51 55 58 60 56 2278 36.7 

2006 77     14 52 61 69 75 69 1985 25.8 

2007 54      11 45 49 53 54 1227 22.7 

2008 61       20 49 55 60 988 16.2 

2009 50        14 44 46 435 8.7 

2010 33         12 32 125 3.8 

2011 6          6 8 1.3 

All 533 3 44 84 165 223 287 355 405 472 496 16092  

 

Readership data 

Table 9 displays how many times (full length) articles published in JoSIS and in I&M 

between 2002 and 2011 were mentioned in Mendeley user libraries. Since Mendeley started 

in 2009, a year-wise splitting of the readership data (2010 and 2011) for the purpose of an 

obsolescence analysis (as was done for citations and downloads) did not make because of the 

short period covered. Moreover, there was a tremendous increase in Mendeley users during 

that time (see Gorraiz et al., 2013, p. 142). Contrary to downloads and in particular to 

citations, the distribution of readership per publication year is relatively even for the two 

information systems journals. One reason why older articles do not have a higher number of 

readership in comparison to citations and downloads might be the late launch of Mendeley. 

 

Table 9. Readership data per publication year (2002-2011) for the “Journal of Strategic 

Information Systems” (n=181) and “Information and Management” (n=581) (doc type: full 

length article, data extracted from Mendeley: October 2012)  

 Journal of Strategic Information System Information and Management 

Publication 

year 
n 

Occurrences in user 

libraries 

Occurrences 

per doc 
n 

Occurrences in user 

libraries 

Occurrences 

per doc 

2002 13 566 43.5 46 992 21.6 

2003 21 344 16.4 73 1168 16.0 

2004 17 471 27.7 71 1701 24.0 

2005 18 371 20.6 61 1071 17.6 

2006 14 382 27.3 78 1669 21.4 

2007 18 580 32.2 48 909 18.9 

2008 16 451 28.2 62 1317 21.2 

2009 14 416 29.7 56 911 16.3 

2010 21 499 23.8 42 727 17.3 

2011 29 537 18.5 44 484 11.0 

All 181 4617 25.5 581 10949 18.8 

 

Comparison between downloads, citations and readership  

Obsolescence patterns 

As can be seen from the previous analyses, downloads and citations have different 

obsolescence characteristics. After articles receive only a few citations in the publication year, 

citations increase strongly one year later and keep more or less stable in the following years. 



This is in contrast to downloads where articles are heavily downloaded in the publication year 

or immediately afterwards. However, the facts that (1) JoSIS articles from 2002 which were 

the most cited ones had a high proportion in the downloads of later (download) years 

(synchronous analysis) and that (2) there was a re-increase in downloads for articles from the 

publication years 2002-2006 in the years 2008/2009 which was accompanied by higher 

citations (diachronous analysis), are a clear indication that downloads are also significantly 

influenced by citations. Moed (2005) calculated an effect of 25 percent for the journal 

Tetrahedron Letters. However, due to the reasons given in Schloegl and Gorraiz (2011), we 

do not try to quantify this effect.  

  

Correlations 

Figures 1 and 2 show the relationship between downloads, citations and readership which is 

similar for the two journals. We computed the highest correlation (Spearman) between 

downloads and citations (r=0.77 for JoSIS and r=0.76 for I&M) which was slightly lower 

between downloads and readership (r=0.73 for JoSIS and r=0.66 for I&M) and clearly lower 

between citations and readership (r=0.51 for JoSIS and r=0.59 for I&M). The correlations 

between Mendeley readership numbers and citations are in line with those of previous studies 

as was outlined in the literature review (see Bar-Ilan, 2012; Bar-Ilan et al., 2012; Li, Thelwall 

& Giustini, 2012; Mohammadi & Thelwall, 2013; Priem, Piwowar & Hemminger, 2012). 

Only the analysis by Li and Thelwall (2012) found a higher correlation (Spearman r=0.68) 

between Mendeley and Scopus for 1397 genomics and genetics articles published in 2008 

(data collection: January 2012).  

 

    

Figure 1. Downloads vs. readers vs. cites, scattergram for “Journal of Strategic Information 

Systems” (publication year: 2002-2011, doc type: full length article, only articles cited at least 

once) (n=150) 

  

Figure 2. Downloads vs. readers vs. cites, scattergram for “Information and Management” 

(publication year: 2002-2011, doc type: full length article, only articles cited at least once) 

(n=528) 
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One reason for the lower correlation between Mendeley readership and citation frequencies 

could be that Mendeley has started relatively late in 2009. Therefore, older articles have lower 

occurrences, in relative terms, in Medeley in comparison to ScienceDirect and, in particular, 

to  Scopus, where there was the possibility to download/cite them already before 2009. One 

indication for this argument could be that, unlike in the top-10 citation ranking (and also the 

top-10 download ranking), there were several articles in the top-10 readership ranking 

published after 2005. 

  
Figure 3: Readership structure of the articles in Mendeley for “Journal of Strategic Information 

Systems” and “Information and Management” (2002-2011) 

(data extraction: October 2012) 

 

Another reason for the lower correlation between Mendeley readership and citations could be 

that Mendeley users are younger. As Figure 3 shows, more than two thirds of the readers of 

the analysed information systems journals are students (most of them PhD and master's 

degree students). This population clearly differs from that of the citing and downloading 

articles of the two journals. One indication that the user structure has an influence on use was 

reported in the study by Nicholas and colleagues (2005) which found that undergraduates and 

postgraduates have other use patterns with regards to the age of the viewed items than 

professors, researchers and professionals/practitioners. Moreover, they accounted only for 

approximately one third of all viewed articles in Blackwell Synergy. Also the work of Bollen 

and Van de Sompel (2008) confirms that usage statistics depend on the types of the users. 

Since the difference in the user structure between Scopus and Mendeley might even be 

stronger, the lower correlation between citations and readership frequencies seems to be 

explainable.  
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Conclusions and future research 

Our analyses of the two information systems journals revealed both commonalities and 

differences between citations, downloads and readership data. Citations and downloads have 

clear differences in their obsolescence characteristics. While it takes some time before articles 

are cited more often, the highest number of downloads usually occur in the publication year or 

immediately afterwards. Nevertheless, later on citations contribute to a re-increase in the 

downloads to some extent. We computed the highest correlation between citations and 

downloads (Spearman r=0.76/0.77). The correlation was slightly lower between downloads 

and readership frequencies (Spearman r=0.66/0.73) and clearly lower between citations and 

readership (Spearman r=0.51/0.59). An analysis of Mendeley revealed that its user population 

differs from those of ScienceDirect and Scopus. However, as already reported in a few 

studies, the correlation between downloads and citations depends strongly on the types of 

users. Since the user structures of Scopus and Mendeley might differ even more strongly than 

those of Scopus and ScienceDirect, a lower correlation between citations and readership 

counts would be explainable. As a matter of fact, a perfect relation between Scopus citations, 

ScienceDirect downloads and Medeley readership counts cannot be expected, because they 

express different aspects of journal use. Finally, it should also be taken into account that the 

consolidation of e-journals took almost four years (Gorraiz et al., 2013) and that most of the 

calculated correlations between downloads and citations having been published before could 

therefore offer a distorting view, as new results with global download data have recently 

shown. Thus the crucial question is how long it will take until altmetrics are accepted as a 

consolidated practice within the scientific community. Accordingly, the Mendeley 

correlations should be interpreted with some care.  

As was mentioned before, an obsolescence analysis of Mendeley readership data did not make 

sense because of the late start-up of Mendeley in 2009 and the strong increase of its user base 

since then. Since, there is a two years longer time window available with actual data, we plan 

to conduct an obsolescence analysis with readership data in the near future. Furthermore, we 

want to replicate our study with other journals to explore discipline-specific and journal-

specific differences in more detail. 
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