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Impact factor — a brief update
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ABSTRACT

Scientific journals represent the main disclosure
tools for the advancement and development of Science.
The importance of scientific journals can be usually
defined in several ways including its prestige, which
may be reflected in its citedness as measured by the
impact factor (IF), which is a classic parameter useful
to researchers. Due to controversial issues involving
scientific publication, the purpose of this update ar-
ticle was to clarify and explain what is the impact fac-
tor of a journal and how it can guide faculty advisors
and postgraduate students to publish their papers.
The IF of a journal describes both journal and author
impacts. It is based on two elements: the numerator,
which is the number of citations in the current year to
any items published in a journal in the previous two
years, and the denominator, which is the number of
substantive articles (source items) published in the
same two years. Although IF is the only measure of
Jjournal s quality, it is important to remember that the
calculation of the IF is biased by many factors. These
include factors as inclusion of review articles, com-
mentaries, errata and letters in numerator, but not in
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the denominator of the equation used to calculate the
IF. Impact factor is the foremost tool to measure and
indirectly indicate the research quality. Although it is
not a perfect method and has several limited interpre-
tation power, it remains a valuable measurement tech-
nique for scientific evaluation.

DESCRIPTORS

Impact factor. Journal impact factor. Database. Ci-
tation databases.

INTRODUCTION

A worldwide biomedical scientific community at-
tempts to publish research manuscripts in different jour-
nals. Researchers and institutions have several journals
to choose when considering where to find information
and where to publish their work?.

It is well known that what must be taken into ac-
count is the quality of papers instead of the quantity of
papers to be published. In Brazil, an emerging country
in scientific research, there is a request for scientific
publication in the academic field. Currently, biomedical
researchers, mainly in the state of Sao Paulo, have re-
ceived financial funding from private and public orga-
nizations and are interested in publishing their research
in journals with high impact factor (IF), which is a clas-
sic parameter useful to librarians, editors, publishers
and researchers?.

Scientific journals represent the main tools for the
advancement and development of Science. The impor-
tance of scientific journals can be usually defined in
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several ways including its prestige, which may be re-
flected in its citedness as measured by the IF2.

IF means the average number of times articles from
a journal published in the past two years have been cit-
ed in the current year for a specific journal, i.e.it is a
simple descriptive quantitative measurement of a jour-
nal’s performance®. On the other hand it is well known
that there are alternative metric methods, which can be
used as evaluation criteria of journals, even though they
do not completely satisfy all parameters of evaluation
and there are several limitations to measure the quality
of the scientific production®®.

Due to controversial issues involving scientific
publication, the purpose of this update article was to
clarify and explain what is the impact factor of a journal
and how it can guide faculty advisors and postgraduate
students to publish their papers.

BACKGROUND

In the early 1950s, Irving H. Sher and Eugene
Garfield, founder of the Institute for Scientific
Information (ISI), developed a library system for sci-
entific literature and created the Journal Impact Factor
(JIF), aiming to have a simple method for comparing
journals, regardless of their size, to help select jour-
nals for the Science Citation Index (SCI)*. ISI’s data-
base was initially developed for cross reference litera-
ture searches and identification of individual scientists
working on particular topics'.

The IF was originally conceived as a quantitative
assessment of refereed publications in a given scientific
journal. By processing the data from the citation index,
it became possible to calculate a ratio of a journal cita-
tion. Eugene Garfield explained the meaning of impact,
pointing out that a citation indicates that an article has
influenced someone and therefore, the more often an
article is cited, the greater its influence on the scien-
tific community®. This ratio was then used to select the
journals for inclusion in the SCI®. The JIF is currently
calculated by Thomson Scientific Database (formerly
Thomson ISI) for all journals indexed in the SCI da-
tabase, then reported in the Journal Citation Reports
(JCR) database.

The IF of a journal has gradually evolved to depict
both journal and author impact®. It is based on two ele-
ments: the numerator, which is the number of citations
in the current year to any items published in a journal in the
previous two years, and the denominator, which is the
number of substantive articles (source items) published

in the same two years>%’. By ISI definition, only re-
search articles, technical notes and reviews are “cit-
able” items. Editorials, letters, news items, and meet-
ing abstracts are “non-citable items” for the purpose of
calculating the denominator. However, all items may be
counted in the numerator during the calculation’.

The IF can easily be based on the previous year’s
articles alone, which would give even greater weight to
rapidly changing fields®. The key determinants in impact
are not the number of authors or articles in the field but,
rather, the mean number of citations per article (den-
sity) and the half-life or immediacy of citations to a giv-
en journal. All citation studies should be normalized to
take into account variables such as field, or discipline,
and citation practices. Citation density (mean number
of references cited per article) and half-life (number of
years, going back from the current year, that cover 50%
of the citations in the current year to the journal) are
also important variables, as well as the time required
to review manuscripts, even the appearance of articles
on the same subject in the same issue of a journal may
have an effect and may also affect impact®.

IF currently reported by ISI in JCR provides quan-
titative tools for evaluating, comparing, categorizing,
and ranking journals. The IF is a measure of the fre-
quency with which the “average article” in a journal has
been cited in a particular year or period®. The highest
ranking dental journals, according to 2009 IF scores,
are described on Table 1.

The JIF are also used by authors to decide where
to submit their articles. As a general rule, journals with
high IF are among the most prestigious*®®. The per-
ception of prestige is a murky subject and researchers
should equate prestige with high impact®.

DiscussioN

Although IF is the only measure of journal’s qual-
ity, it is important to remember that the calculation of
the IF is biased by many factors. These include factors
as inclusion of review articles, commentaries, errata
and letters in numerator, but not in the denominator of
the equation used to calculate the IF. This upwards the
IF of some medical journals, although that has been
considered a small distortion®.

More strikingly against IF, there is a highly skewed,
non-Gaussian distribution of citations for the articles
and the lack of consideration of size of the different
fields of science represented in different journals’,the
coverage and language preference of the SCI database;
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The highest ranking dental journals according to 2009 impact factor scores

Table 1

Abbreviated journal title

Journal Citation Reports data

Rank . . . . ISSN
(linked to full journal information) Total cites  Impact factor  5-Year impact factor

1 J Clin Periodontol 0303-6979 7,155 3.549 3.197
2 J Dent Res 0022-0345 12,340 3.458 4.195
3 Oral Oncol 1368-8375 3,905 3.123 3.025
4 Periodontol 2000 0906-6713 1,760 3.027 3.906
) J Endodont 0099-2399 7,898 2.953 3.151
6 Clin Oral Implan Res 0905-7161 5,416 2.920 3.930
7 Dent Mater 0109-5641 5,661 2.882 3.459
8 Caries Res 0008-6568 2,904 2.462 2.787
9 Clin Implant Dent R 1523-0899 1,111 2.452

10 Community Dent Oral 0301-5661 2,567 2.418 2.683
11 Oral Microbiolimmun 0902-0055 1,973 2.336 2.450
12 Clin Oral Invest 1432-6981 956 2.233

13 Int Endod J 0143-2885 3,642 2.223

14 J Periodontol 0022-3492 10,313 2.192 2.488
15 J Oral Pathol Med 0904-2512 3,198 2.144 2.194
16 J Dent 0300-5712 3,271 2.000 2.505
17 Int J Oral Max Impl 0882-2786 5,440 1.978 3.101
18 J Periodontal Res 0022-3484 2,549 1.966 2.297
19 Eur J Oral Sci 0909-8836 2,340 1.956 2.518
20 Oral Dis 1354-523X 1,681 1.922 2.259
21 J Am Dent Assoc 0002-8177 4,800 1.726 1.904
22 Int J Periodont Rest 0198-7569 1,932 1.702 2.147
23 Oper Dent 0361-7734 2,188 1.683 1.912
24 Arch Oral Biol 0003-9969 4,452 1.649 1.789
25 J Adhes Dent 1461-5185 938 1.638 2.028
26 Orthod Craniofac Res 1601-6335 446 1.607

27 J Oral Maxil Surg 0278-2391 8,986 1.580 1.881
28 Implant Dent 1056-6163 900 1.505

29 Oral Surg Oral Med O 1079-2104 10,077 1.499 1.997
30 J Oral Rehabil 0305-182X 3,546 1.483 1.700
31 Int J Oral Max Surg 0901-5027 4,103 1.444 1.809
32 Acta Odontol Scand 0001-6357 2,134 1.412 1.484
33 Am J Orthod Dentofac 0889-5406 7,929 1.327 1.947
34 Brit J Oral Max Surg 0266-4356 2,475 1.327 1.311
35 Dent Traumatol 1600-4469 1,325 1.316 1.840
36 Am J Dent 0894-8275 1,783 1.314 1.414
37 J Orofac Pain 1064-6655 963 1.263 1.873
38 J Cranio Maxill Surg 1010-5182 1,699 1.252 1.820
39 Dentomaxillofac Rad 0250-832X 1,429 1.229 1.686
40 Int J Prosthodont 0893-2174 2,318 1.227 1.810
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procedures used to collect citations at the ISI; algorithm
used to calculate the IF; citation distribution of jour-
nals; online availability of publications; citations to in-
valid articles; negative citations; preference of journal
publishers for articles of a certain type; publication lag;
citing behavior across subjects; possibility of exertion
of influence from journal editors>.

The JCR recently added a new feature that provides
the ability to establish more precisely journal categories
based on citation relatedness. A general formula based
on the citation relatedness between two journals is used
to express how close they are in subject matter®.

Unfortunately, the IF cannot assess the quality of
individual articles, due to the qualitative variety of cita-
tions distributed in a journal'®!'. A small proportion of
articles count for a large percentage of citations. As a re-
sult, IF alone is not able to judge the individual article’s
or author’s performance. IF measure only the interests
of other researchers in an article, but not the article’s
importance and usefulness®.

Indeed the citation rankings may be influenced by
the size of a journal, i.e., journals that publish a very
large number of articles might have a greater chance of
being cited more frequently than comparatively small-
er journals?. However, size of a field will increase the
number of “super-cited” papers and many articles in
large fields are not well cited, whereas those in small
fields may have unusual impact. Therefore, the key de-
terminants of IF are not the number of authors or ar-
ticles in the field but, rather, the citation density and the
age of the literature cited®.

It is probable that reviews are more likely to be
cited than typical original research articles, since they
could replace the earlier literature, as well as methods
articles, that seem to attract more citations than other
types of articles''. However this cannot be in fact true.
Several papers devoted entirely to methods, do not
achieve unusual impact. Sometimes a “hot paper”, i.e.
highly cited paper, might affect the current impact of
a journal over the years? and most of these papers will
eventually qualify as “citation classics™>°.

Different specialties also exhibit different ranges
of peak impact. IF will help us to evaluate a journal’s
relative importance, mainly when compare it to others
in the same field?. The wide use of the IF and its inherent
failures, has encouraged several researchers in sciento-
metrics to try to improve the journal citation method-
ological aspects (algorithm for the calculation) of the
IF or to develop alternative journal citation measures to

overcome the subjects bias, in order to achieve a reli-
able standard measure of ranking list of journals’ qual-
ity as a superior assessment tool of scientific research
database. It can help to have more accurate information
about a paper quality if some alternative suitable mea-
sures are used associated with the IF of a journal®.

Many of the discrepancies inherent in JIF are com-
pletely eliminated in another Thomson Scientific data-
base called ISI Journal Performance Indicators (JPI).
JPI database links each source item to its own unique
citations. Therefore, the impact calculations are more
precise. Only citations to the substantive items that are
in the denominator are included. And it is possible to
obtain cumulative impact measures covering longer
time spans. Moreover, to helping libraries decide which
journals to purchase, JIF are also used by authors to
decide where to submit their articles. As a general rule,
the journals with high IF include the most prestigious.
Some would equate prestige with high impact®.

Scientific groups need to keep in mind that IF has
a couple of limitations. The easiest way to assess the
relative position of a particular journal within its field
is to browse through the SCI’s Subject Category and
sort all journals by their IF in a particular category. The
IF alone cannot provide the knowledge needed for in-
formed decision-making?.

It is important to note that the currently available
methods for the evaluation of the quality of scientific pa-
pers and the status of the journals that publish these papers
are themselves undergoing a period of profound re-eval-
uation. No metric of scholarly impact represents a final
perfect solution about an article or a journal status’.

In Brazil, a metric tool named Qualis was created by
CAPES (Co-ordination for the Improvement of Higher
Education Personnel) to measure and evaluate the intel-
lectual production of postgraduate programs (Masters
and PhD). The quality of this production is carried out
indirectly, since the measures of the quality of articles
and other types of production arise from the indexing
scientific journals. These journals are ranked in quality
indexes — A1 (the highest level of classification), A2, B1,
B2, B3, B4, B5 and C (with zero weight)'2. According
to Silva®® the correct evaluation of scientific production
of faculty advisors and postgraduate students should be
based on the number of citations of their publication,
since Qualis includes review journals, i.e. not a original
scientific articles, in addition to underrating and underes-
timate the quality of Brazilian journals, whereas English
language journals are overrating'*".
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Therefore it is necessary a method to evaluate and
reflect the correct status of a journal that provides a more
balanced approach for assessing research contributions
without subjective issues. The journal in which are search
is published is currently being used as a key indicator of
the scientific quality of the research itself and it indicates
the impact these publications have on research in their
respective field of Biomedical Science’. IF is an indirect
measure of these qualities and has a place in decision
making process’ but should not be paramount.

CONCLUSION

Impact Factor is the foremost tool to measure
and indirectly indicate the research quality by mea-
suring the average citation rate of all the “citable”
articles (research articles, technical notes and re-
views) in a journal. Although it is not a perfect meth-
od and has some limited interpretation power; it re-
mains available measurement technique for scientific
evaluation.

Resumo
Fator de impacto — uma breve revisao

As revistas cientificas sdo as ferramentas de divulga¢do mais importantes para o avango e o desenvolvimento
da Ciéncia. A importdncia destas revistas pode ser definida de diversas maneiras incluindo o seu prestigio, o que
reflete a sua citabilidade, mensurada através do fator de impacto (IF), um parametro classico e util para os pes-
quisadores. Devido a controvérsia envolvendo este assunto, a proposta deste artigo de atualizagdo é esclarecer e
explicar o que é fator de impacto de uma revista cientifica e como o IF pode guiar os orientadores e pos-graduandos
na publicagdo de seus trabalhos cientificos. O fator de impacto de uma revista é usado tanto para descrever o im-
pacto da revista quanto para descrever o impacto do autor. E baseado em dois elementos: o numerador, niimero de
citagoes no atual ano para qualquer item publicado na revista cientifica nos dois anos anteriores e o denominador,
numero de artigos cientificos reais (item de origem) publicados nos mesmos dois anos. Embora o IF seja a unica
medida disponivel da qualidade da revista cientifica, é importante lembrar que o cadlculo do IF é enviesado por
muitos fatores, como a inclusdo no numerador de artigos de revisdo, comentdrios, erratas e cartas, ao passo que o
denominador da equagdo ndo inclui estes fatores. O IF é a principal ferramenta para medir e indiretamente indicar
a qualidade da pesquisa. Embora ndo seja um método perfeito e haja algumas limita¢oes no poder de interpreta-
¢do, o IF permanece como valiosa técnica de medida da avaliagdo cientifica.
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