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Introduction
Readers of the journal articles can express their interest, positive attitude, acknowledgment or 
tribute in different ways. The most traditional way is to cite the article in the own article’s refe-
rence list. Nowadays’ channels of the scholarly communications are changing, and journal articles 
are visited, downloaded, bookmarked, mentioned, commented, shared, and cited using different 
platforms and tools, social media and web applications (Donato, 2014). Indicators of the usage 
can be also visits and downloads, and in addition to the citations, can give us the more compre-
hensive picture about popularity and impact of journal articles. (Brody, Harnad, & Carr, 2006) The 
relationship between downloads and citations from a bibliometric perspective was investigated 
and possible differences in obsolescence patterns for articles published in a single journal were 
revealed. (Moed, 2005) The same study showed that, as a cohort of documents grows older, its 
download distribution becomes more and more skewed, and more statistically similar to its cita-
tion distribution. 

Two criteria for academic careers are prevailing in the Croatian scientific community: number 
of papers published in the journals, and the prestige of the source journals that is measured, 
according to the discipline, with the Journal Impact Factor (JIF) (Macan & Petrak, 2015) and other 
qualitative indicators. In the social sciences and humanities the prestige of the journal is proved 
by the inclusion of the journal in the commercial databases like Scopus (Elsevier) and Web of 
Science Core Collection – WoSCC (Clarivate Analytics, former Thomson Reuters) etc., or the spe-
cific journal is recognized as high-quality journal by the community and listed as eligible for the 
assessment. Academic policy decision makers neglect the existence of other bibliometric indica-
tors and the article level metrics. Because of the present criteria, authors are under pressure to 
publish their papers in high JIF journals. In the fields of social sciences and humanities researchers 
are often facing a dilemma to publish in prestigious, frequently fee-based, international journals 
or in local OA journals well recognized by the national scientific and professional community. The 
repository of the Croatian Open Access journals Hrčak includes 429 OA journals, and the majo-
rity of them come from the social sciences, humanities, and arts (n=302). In this fields research 
is more regionally and nationally engaged, and biased metric as JIF is particularly problematic 
(Hicks, Wouters, Waltman, de Rijcke, & Rafols, 2015).
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In this paper, the popularity and usage measured by a number of visits and downloads of 
the articles published in Croatian OA journals are compared with the number of citations 
from WoSCC and Scopus databases at journal and article level. The research question for 
this study is: Is there a correlation between metrics based on citations and metrics based 
on visits and downloads? According to the research question, the objective of our research 
is to investigate the relationship between visits and download data and traditional impact 
metrics such as citation analysis, in order to find out if the different methods are correlating 
or complementary.

Methodology
The usage data for 155.602 papers exported from 429 OA journal titles were provided by 
the repository of the Croatian OA journals Hrčak, and stored into a database with the fol-
lowing metadata: ID, article title in Croatian, article title in English, journal title in Croatian, 
journal title in English, ISSN, eISSN, volume, issue, publication year, date of publishing, date 
of the inclusion in Hrčak, number of visits, and number of downloads.

Even the Hrčak repository was launched in 2006, because of additional re-calculation of 
the usage data in 2013 which remove all robotic and non-human traffic, the usage data 
from Hrčak is available only from March 2007 to the present. Available Hrčak web usa-
ge statistics includes cover journal’s visits, issue visits, article (bibliographic records) visits 
and full-text (PDF and HTML) downloads. For the purpose of this study article page visits 
and full-text downloads were considered. The article page visit with the bibliographic data 
includes a unique visit from the same IP address during the period of 30 minutes. 

We identified 48 OA journals available in Hrčak repository and indexed by WoSCC and 
Scopus databases. Finally, we selected 17 journals from the field of social sciences and 
humanities. Citation counts for the articles published in these journals were obtained 
by using the print and online ISSN as the main search criteria. We exported 6.641 paper 
records from WoSCC and 4.482 papers from Scopus. Following fields from both databases 
were recorded in two separate CSV files: authors, source title, publication year, volume, 
issue, beginning page, ending page, and a number of total citations. 

Further, we assemble a single data source based on three datasets. Since not all Croati-
an journals have DOI and there was not unique ID among three data sets, the data from 
Hrčak, Web of Science and Scopus were matched using the Levenshtein distance algo-
rithm to determine the similarity between paper titles. In the first iteration all types of the 
papers were included: ‘Book Review’, ‘Conference paper’, ‘Editorial’, ‘Essays’, ‘In memo-
riam, Obituary’, ‘Meeting abstract’, ‘News’, ‘Original scientific paper’, ‘Other’, ‘Preliminary 
communication’, ‘Professional paper’, ‘Reminiscences’, ‘Review article’, ‘Short communica-
tion, Note’. Further, only the papers with the citation potential were selected: ‘Conference 
paper’, ‘Original scientific paper’ and ‘Review article’. This procedure in the last iteration 
matched 2.226 unique papers with data about visits and downloads from Hrčak and citati-
on counts from WoSCC and Scopus.

The data was collected during the period 1 to 20 February 2017.
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Figure 1. Hrčak total bibliographic record visits vs full-text downloads

Figure 2. Hrčak full-text downloads vs Scopus and WoSCC citations

Results and discussion
The comparison between the total number of bibliographic record visits and full paper 
downloads is shown in Figure 1.1 The correlation coefficient of the Hrčak bibliographic 
records visits and paper downloads shows high positive correlation (Spearman r=0.87, 
p=,00). The Spearman correlation results in Figure 2 show that there is a high positive 
correlation between Scopus and WoSCC citations (r=0.80) and medium to low correlation 
between full paper downloads and Scopus citations (r=0.39), as well as for WoSCC citations 
(r=0.31) for the same set of papers. These results show that full paper download frequency 
within the Hrčak repository weakly correspond to the Scopus and WoSCC citations.

1	  We added 1 to all variables to enable it to be plotted on a log scale.
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Conclusion
This paper presents the results of the study where different methods measuring usage 
(citations, visits, and downloads) has been applied. As described, there was medium to low 
correlation between the download data from Hrčak repository and citations from WoSCC 
and Scopus. This could imply that research of the regional or local relevance, published 
in the local journals and the local language, cannot gain a significant number of citations 
from the global community. Also, the usage patterns could be different between citing and 
downloading, related to the claim that downloads and citations measure different aspects 
of usage (Moed & Halevi, 2015). Citation databases as WoSCC and Scopus contain vari-
ous biases such as under-representation of non-English journals (Jarvey, Usher, & McElroy, 
2012), and the citations from non-indexed Croatian SSH journals are not included in WoSCC 
and Scopus. 

The analysis of the relation between visits of the bibliographical records and the num-
ber of downloads demonstrated a high positive correlation, which could be the result of 
the links to the full-text article at the bibliographical level. The latter is important when 
discussing the advantages of open access publishing. There was also a high positive corre-
lation between WoSCC and Scopus citations, which was expected according to the different 
studies (Archambault, Campbell, Gingras, & Larivière, 2009; Meho & Rogers, 2008). Since 
reading and citation populations are different (Moed & Halevi, 2015) the results could 
indicate the difference in reading and citing habits from the local community, and the inter-
national research community, where the visibility, readability, peer judgment, and citations 
depend on the English language, global relevance of the topic and prestige of the journal 
or author.

This study makes a contribution to the clarification of the question of the broad impact 
of altmetrics. Furthermore, these results raise questions regarding the appropriateness of 
the JIF and citations as a sole metrics in the assessment of article impact and suggest the 
possibility of devising impact metrics based on usage information in general. (Bollen, Van 
de Sompel, Smith, & Luce, 2005)

Limitations of the study
Hrčak serves as a national repository of Croatian OA journals, and about 70% of Hrčak 
journals have their own websites, with available bibliographic data and full-text articles. 
Because all articles are OA and licensing allow copies and redistribution of metadata and 
full-text, articles’ PDFs are spread across various databases, repositories, and social net-
works. To get a complete picture about the number of downloads all these data should be 
aggregated. 
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