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Abstract. This paper reports on an analysis of the use of literature by scholars in the field of bioinformatics
with the objective to identify the age of the information used and the type of journals referred for the research.
Our results present the main journals used for bioinformatics research.
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1. Introduction
Bioinformatics is the application of computer technology to the management of biological information.
Computers are used to gather, store, analyze and integrate biological and genetic information which can then be applied
to gene-based drug discovery and development. The ultimate goal of the field is to enable the discovery of new
biological insights as well as to create a global perspective from which unifying principles in biology can be discerned.
Important sub-disciplines within bioinformatics and computational biology include:

•

the development and implementation of tools that enable efficient access to, and use and
management of, various types of information
• the development of new algorithms (mathematical formulas) and statistics with which to assess
relationships among members of large data sets, such as methods to locate a gene within a sequence,
predict protein structure and/or function, and cluster protein sequences into families of related
sequences
In all disciplines, knowledge is built by responding to the ideas and discoveries of those who came
before us, Scholarly or academic journals are essential resources for doing academic research. Scholarly
journal articles are unique in that they require authors to document and make verifiable the sources of the
facts, ideas, and methods they used to arrive at their insights and conclusions. Scholarly articles also strive to
identify and discuss the merits of alternative explanations and viewpoints for the positions they espouse. This
makes it easier to assess the truth, as well as the strengths and weaknesses, of the claims made in a paper.
Research feeds on other research. A researcher will typically review the available literature on a topic of
interest prior to launching into a further investigation or into a new investigation. This process of examining
existing literature in an area of interest is know as a literature review. The process of reviewing the literature
helps the researcher understand what else needs to be discovered about the chosen topic and uncovers gaps in
knowledge about the topic that the current research can then attempt to fill in. In some cases, a writer may do
just the literature review to inform other experts in the field of the current state of knowledge. In most cases,
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however, the literature review is the launching pad from which a researcher proceeds into an original study
of other issues or aspects of the topic.
This paper reports on the referencing practices of bioinformatics researchers using bibliometric
techniques. A search was designed to download the research productivity in Bioinformatics from Thomson’s
ISI Web of Science Database. The downloaded data of 8729 articles have 313341 references.

2. Bibliometrics
Since the early 1900s, bibliometrics have been used to measure the impact of publications, scientists and
journals (Godin, 2006). Bibliometrics are the measurement of text and information in documents and
document related processes (Borgman and Furner, 2002). Originally, psychologists started counting
publications systematically. Since the 1950s bibliometrics have become a broader scholarly activity to
measure scientific output (Garfield, 1955).

3. Previous Studies
Lisee et al. (2008) collected all references from papers in the WoS indexed journals, from 1980 to 2005,
and counted how many of those references were to papers published in proceedings. Overall, only 1.7% of
the Natural Sciences and Engineering references were to proceedings, and 2.5% for the Social Sciences and
Humanities, and these proportions were decreasing in time. But within Natural Sciences and Engineering,
Computer Science papers had on average 19.8% of their references to proceedings. CS is the subfield with
the highest of such proportion, followed by Electrical Engineering and Electronics (13.1%).
Lisee et al. (2008) also analyzed the age of the destinations, that is, the time interval between the year the
source was published and year the document cited in the reference was published. For the whole set of
destinations, the median age (or half-life) is 4.0 years for proceedings references, and 6.1 for all references.
For Engineering (which includes CS), the average age of all references was 10.9 years, but the average age
cited proceedings papers was only 7.1 years. Thus, the age data corroborates the idea that conference papers
are more representative of forefront scientific results, which will obsolesce faster.

4. Methods
The methodology used was similar to other bibliometric studies published from our research team
(Bliziotis et al., 2005; Falagas et al., 2005, 2006; Rosmarakis et al., 2005;Vergidis et al., 2005). The number
of published articles was considered as an index of quantity of research productivity. The uniqueness of this
research is the application of bibliometric tools for the references appended to research articles in
Bioinformatics. For the purposes of our study we analyzed data from Thomsons ISI Web of Science
Database for the period from 2000 to 2010. We computed some descriptive statistics such as the distribution
of number of references per paper and the distribution of the ages of the cited documents in the source data
set.

5. Analysis and Results
The research productivity in the field of Bioiformatics shows a growing trend from 2001 to 2010.
Though there is growth in research, the growth rate varies over the years. The growth rate is maximum in
the year 2002 and minimum in the year 2008. Hence it can be found that the growth of research in
bioinformatics is not uniform over the period of eleven years.
Table 1 Frequency distribution of research productivity in Bioinformatics
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Biglu (2007) reports that the average number of references per document for all papers indexed by
Thomson Reuters Science Citation Index (SCI) for 2005 was 34.63. Vieira and Gomes (2010) also uses SCI
data for 2004, and reports on average 18.25 and 24.11 reference per articlefor Mathematics and Physics
respectively. In the present study the mean number of references per publication works out to 33.95 as
shown in table 2.
Table 2 Number of references per article

The mean age of references to articles also varies in various years. The total number of references
appended to 8729 articles is 313341 of which only a negligible references are more than 100 years old.
Further it is to be noted that nearly one third of the references are more than 10 years old and this is shown in
table 3
Table 3 Age of References

An analysis of the age of the references to articles in the subject Bioinformatics published in the years
between 2000 and 2010 shows that references of age 10 and less than 10 years is more in number in all the
years. As the age of the references increases over 10, the number of references decreases. This shows that
scholars in Bioinformatics refer journal articles of recent years within 10 years as revealed in Table 4.
Table 4 Trend of Age of References
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The highly referred journals are given in Table 5. The most highly referred journal is Nucleic Acid
Research whose frequency is 17009 and the second ranked referred journal is Proceedings of National
Academy of Sciences, USA. Bioinformatics is in the third place. All the highly referred journals by
Bioinformatics scholars have high impact factor.
Table 5 Highly Referred Journals

Table 6 shows the most prolific authors referred by Bioinformatics scholars. The name of the most
prolific author is Katoh, M from Japan. Here it is interesting to note that Katoh, M has published 134 papers
in Bioinformatics during the period of 11 years from 2000 to 2010 and he is the most referred author by
other scholars during this period. Hence Katoh, M canbe called as Author Classic in the field of
Bioinformatics.
Table 6 Most Prolific Authors referred

6. Conclusion
Referencing is a system used in the academic community to indicate where ideas, theories, quotes, facts
and any other evidence and information used to support your assignments, can be found. Because of the
level of authority and credibility evident in scholarly sources, they contribute a great deal to the overall
quality of your papers. Use of scholarly sources is an expected attribute of academic course work. As
discussed in this paper, the average number of references to a research paper in Bioinformatics is 34 and the
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ideal age of references is below 10 years. This seems to indicate that some Bioinformatics research is either
inspired by or try to argue its relevance based on current research
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