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Introduction to research metrics (h-index, Im-

pact Factor, etc)

Introduction

An integral part of researchers’ duties in a research institution is not only to publish their results but
also to report the results for the purpose of evaluating their research. For this purpose mathematical
and statistical methods are applied to gain a quantitative evaluation of research results. These methods
process data provided by authors about their publications and the citation rates of their works from the
Journal Citation Reports (JRC) and Scopus databases.

In the JCR database, impact factor serves for this purpose, and since 2017, another key metric,
Article Influence Score (AIS), has been used by the Research, Development and Innovation Council.

Both databases count the Hirsch index, also called the h-index, to evaluate the quality of a given
author’s publication activity.

Journal Citation Reports Subject of metrics Scopus Subject of metrics

Impact factor Journal CiteScore Journal

Article Influence Score Article SNIP Journal

H-index Author SJR Journal

h-index Author

Table 1 An overview of metrics and subjects of their analysis in JCR and Scopus

Impact factor – definition

Impact factor is one of the tools for quantitatively evaluating research results. This factor measures the
average citation rate of articles in a given journal for a specific period of time. It is defined as follows:
the ratio of citations recorded in the given (evaluated) year to all articles published in a given journal in
the preceding two years to the total number of all those articles (Fig. 1). Impact factor values may be
found in the JCR database.

Fig. 1 Impact factor of the journal Blood in 2017 (source: Journal Citation Reports, 2019)
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Limitations and Biases of the Impact Factor

� While the impact factor is a time-tested indicator evaluating the quality of journals, it is completely
unsuitable for assessing the quality of individual articles or researchers themselves.

� Journals from different fields cannot be compared based on their values of impact factor, because
every field has different publication conventions and citation potential.

� The language of the publications may also influence the value of the impact factor. A journal
publishing in another language than English is commonly less cited despite the fact that it may be
a periodical of high quality.

� The type of documents the journal commonly publishes, e.g. reviews, research articles or case
reports, is another variable that affects the value of the impact factor.

� The type of access to full texts also affects the impact factor. Open-access journals have a larger
citation potential, because their articles reach a readership more quickly and without any barriers,
whether financial or technical.

� A two-year period for calculating the impact factor may be too short, because to prepare publica-
tions citing the respective article may take longer in some fields. For that reason a five-year impact
factor was added to help the user gain a more precise picture about the journal’s citation rate.

� The value of the impact factor is very often influenced by a small number of highly-cited papers
in a journal where the majority of articles does not reach the value of the impact factor calculated
(see Figures 2 and 3).

Fig. 2 Distribution of citations with regard to the impact factor value of the journals Nature and Science
(source: Callaway, 2016)
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Fig. 3 Distribution of citations with regard to the impact factor value of the journal PLoS (source:
Callaway, 2016)

Article Influence Score (AIS)

AIS is a metric which is subject to a bibliometric analysis performed by the Research Development and
Innovation Council (RVVI). Compared to impact factor, AIS is a more sophisticated metric, because it
calculates the value of the average influence of every article in a journal for a five-year period (roughly
similar to five-year impact factor). A score greater than 1 indicates that each article in a specific journal
has an above-average influence, while a score smaller than 1 means that articles in a journal have below-
average influence. AIS values may be found in the JCR database.

SCImago Journal Rank (SJR)

SJR is a sophisticated metric whose main principle is similar to Google Page Rank (a number assigned
by Google to every URL that expresses the credibility and importance of the given website). SJR takes
into consideration the importance of citations (i.e. not all citations are equally important). The main
principle for calculating SJR is an algorithm that measures how many times the journal was cited by
other journals and what importance these individual citations have. The importance of citations is
derived from the prestige of the journal from which the citations come. The aim of SJR is to facilitate
a relevant comparison of journals’ quality from different fields. In the bibliometric analysis carried out
by the Research Development and Innovation Council, this metric is a key tool for evaluating research
organisations in the Czech Republic.

CiteScore

CiteScore is a metric calculated in the same way as impact factor with the difference that the number
of articles and their citations are taken from the last three years and not two as in the case of impact
factor.
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Fig. 4 Calculating CiteScore for a journal for the year 2016 (source: Elsevier, 2019)

Source Normalized Impact per Paper (SNIP)

SNIP designed by Henk Moed from the Centre for Science and Technology Studies (CTWS) is another
indicator in Scopus. It expresses the ratio of an average citation of an article in a given journal to the
citation potential of the field (the probability that a document will be cited in the given field). The SNIP
metric helps authors determine which journals in their field are of high quality. It may also serve a key
indicator when deciding where to publish.

SNIP is calculated with a simple formula:

SNIP =
IPP(journal’s impact per publication)

DCP(Database Citation Potential)

The IPP is a value computed in a similar way like impact factor, but IPP works with data from
the last three years (not just two as in the case of impact factor).

IPP2016 =
number of citations in 2016 to articles between 2013-2015 in journal XY

number of all articles published between 2013-2015 in journal XY

The result of IPP provides information on how many times every article published in the XY
journal in the years 2013–2015 was cited in 2016.

DCP is an abbreviation for the citation potential of a journal in its respective field. The value of
DCP is calculated as the ratio of the citation potential of a journal in the database to the median value
of a journal in the same field. Obtaining these details is very demanding, and it must be carried out with
the help of computer technology.

DCP2016 =
citation potential of journal XY in database

median value of journal XY in its field in database

The median of the journal’s field is the median value of citation potential in the respective field.

H-index

Hirsch index (h-index) is an indicator assessing the publication activity of individual authors or groups
of authors (e.g. within an institution).

H-index is calculated for journals as well, because it may be determined for any set of records.
However, this metric is primarily connected with assessing the publication performance of an author as
an individual.
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Note, that the value of h-index may differ based on which database you use for the computation,
because not every database records the same journals and their volumes.

H-index indicates how many articles received a higher number of citations than their order number
(publications are in a descending order according to the number of citations they received). H-index equals
the order number of the article which received the same or a higher number of citations than its order
number in the list – see Fig. 5.

Fig. 5 A sample of computing the h-index with the result of h-index = 8
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How to find h-index in Web of Science
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We recommend determining the Publons identifier for managing your publication activities, and
then you have to perform the process described above just once. The only thing you would need to do
afterwards is “maintenance” every year and add new articles to the Web of Science database.

https://publons.com/about/home/
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We recommend determining the ORCID identifier for managing your publication activities, and
then you have to perform the process described above just once. The only thing you would need to do
afterwards is “maintenance” every year and add new articles in the Scopus database.

https://orcid.org/
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