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Impact of the impact factor in
biomedical research: its use and misuse
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ABSTRACT
The impact factor was created in the biomedical
research field in order to measure a journal's
value by calculating the average number of
citations per article over a period of time. It was
initially developed to help libraries decide which
highly -cited journals to subscribe to. However, at
present, it is being misused to judge the quality
of a researcher or medical scientist as well as
the quality of the work done. It contains serious
sources of errors and flaws, resulting in strong
biases against culture- and language -bound
medical subspecialties. The present article
is aimed to highlight the impact of the impact
factor in the biomedical research, as well as its
use and misuse.

quality of research. Presently, there are more than 5,000

journals from various specialties worldwide that are
published annually in the JCR of the Institute for Scientific
Information (ISI) in Philadelphia, USA.i2'The recent trend
in the scientific world is for scientists or researchers to

have a good number of publications with citations if they
want to become widely recognised. Thus, it has become an

imperative for scientists to publish their work in journals
with a high IF in order to accomplish this aim. Moreover,
this criterion has led to the development of a long -held

belief that all that counts is the number of publications.
By this reasoning, a high number of publications make

scientists visible and therefore distinguished in their
field.(3)

The IF is calculated by the ISI, which is a part of
the Thomson company, and is basically a by-product of

scientific journal, by calculating the number of citations of

computerised databases of the Social Science Citation
Index (SSCI) and the SCL(4) The Association of the
Scientific Medical Societies in Germany (AWMF)
also uses its recommendations to evaluate scientific
achievement on the basis of the IF. (5) The calculation of the
IF of a journal for a particular year depends on the average
number of citations of an article that was published in
that journal over the last two years from all the published
articles in that year,(6) i.e., if the IF of a journal is 2.0 in
2008, this reflects that on average, the articles published
in 2006 and 2007 were cited twice among the collection

an article published in a particular journal over a specific

of all ISI-indexed journals published in 2008.
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INTRODUCTION
The impact factor (IF) was initially designed by Eugene
Garfield in the 1950s. It was introduced to the scientific
community as an assessment tool to evaluate the value of a

time period. The term, impact factor, was only first used
in 1961, after publication in the Science Citation Index

1963.' Presently,
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it is popularly referred to as

There are currently various criteria for evaluating the

Journal Citation Reports (JCR). In general, the number

IF, but awareness within the scientific community

of citations of a particular article indicates only the mean

is negligible. The diagnostic purpose of the IF is to
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interest of scientists for that article. Thus, the IF highlights

evaluate the significance of a publication in the scientific

Department of

the average interest in an article that gets published in the

journal. However, most of the data utilised in the JCR are

community and also to assist in the smooth functioning of Pharmacology,
Postgraduate Institute
libraries. However, this should not be exclusively used of Medical Education

IF ratios obtained from dividing the number of citations

to guide research activities and in the evaluation of the

received in one year on articles published the preceding

achievements of scientists involved in active research.'"

two years (numerator) by the number of papers published

Besides this, the IF is also used by scientists to judge the

over the two previous years (denominator). The JCR's

quality of ajournal by citing articles from

impact calculations are based on original research and

same article from a journal has been cited frequently,
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review articles, as well as on short notes.

the significance of the journal will increase (e.g. protein
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(SCI) in

Since the early 1960s, the IF has been used in the

scientific community as the primary tool for judging the

it.

Thus, if the

estimation by Lowry et al'$'). Hence, researchers may aim
to publish in journals whose quality is based on their IF.
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HOW TO CHECK ON THE VALIDITY OF THE

is responsible for monitoring the citations listed in its

IF

databases. These are compared with the original and

Although the IF is now well -accepted worldwide, there

review articles from the journals listed with the ISI.

have been some problems associated with it that cause

Therefore, some quotations which cannot be assigned to a

bias. Krell found that 98.5% of quoted papers in selected

specific paper fail to undergo further checks. Journals that

articles were older than two years.' 15i Also, the validity of

are listed by ISI as original journals can make remarkable

the IF can be challenged on the basis of one more plausible

changes to their IF by various means. The usual trend

reason. Interesting articles normally have more citations.

for an editorial board of ajournal is to publish different

However, in the case of controversial articles, they tend to

kinds of articles such as reviews, original research

be quoted more frequently, including retracted articles.i9'

articles, news, obituaries and book reviews, so that they
can increase the IF significantly.i9'Sometimes, ajournal

Discrepancies have been found in the occurrence
of quotations from different parts of the world; e.g.

may request authors to include references from its own

American papers have the highest number of quotations,

previous publications in order to increase its

Thus,

approximately five times, compared to English papers (four

there is a great degree of manipulation in the ISI criteria

times) and German papers (three times). Thus, it appears to

for evaluation of the IF.

be true that the more one gets published, the more one gets

IF.

The IF itself is a ratio, where the numerator is made

quoted.'

16i

This fact may explain the well-known Matthew

up of citations of articles published in original journals

effect in citations,' 17 which has been confirmed by analyses

over the last two years, while the denominator is made up

in previous studies.' 18' It is common practice for scientists

of original papers and review articles published within

to publish their research contributions in a high IF journal

the same time period. The IF is calculated by the ISI,

as it helps in securing financial assistance (grants, etc) for

which only counts original papers and review articles in

future research, and also in gaining recognition as a result

the denominator but accepts all other published material

of a higher number of citations.

for use in the numerator. This has caused various journals

Presently, there are no gold standard criteria for

to implement a policy of publishing letters to the editor,

evaluating IF in different countries or scientific fields,

editorials, congress reports and book reviews in order to

because particular specialties are compared independently

increase their

of their sizes. However, the IF varies according to

IF.

In 2002, Moed conducted a study that showed a

systematic error rate, while quoting by SCI inquiry,
of approximately 7%.(10i This was due to errors in
documentation; e.g. several studies have shown that
articles that have been retracted for some reason have
continued to be cited.'"2' This is also supported by a

standardisation, so it is also called "the poor man's citation

analysis".'

19i

Despite the above -mentioned hidden secrets

that highlight various drawbacks in the evaluation criteria
of ajournal's IF, it is used very frequently in the scientific
world for judging the quality of ajournal and of its scientific
output.

recent article published in Science that showed that many
studies that have been proven to be fraudulent are not even

USES AND MISUSES OF THE IF

retracted.

At present, the IF is the main marker within the scientific

i9'

There are several errors that may occur when

community for evaluating the status of scientific journals

calculating the IF, because some languages may contain

as well as that of scientists, on the basis of their publication

uncommon vowels and special letters, e.g., with journals

output, to assess how actively they are engaged in research.

published in the Chinese and Spanish literature.161A major

For example, the science ministries in South Korea, China

error may occur while collecting the raw data. The ISI

and Pakistan now offer cash rewards to their scientists if

does not have the power to correct the citation. In some

they are able to publish papers in journals with high IFs

situations, the author of the paper makes erroneous
quotations, which is probably a frequent occurrence,''31
resulting in the database becoming biased. Thus, the

can be quite impressive, as much as US$ 50,000 in China.

quality of a research paper and the achievements of
a research group or an individual scientist cannot be
assessed solely on the basis of a journal's IF, since
approximately 15% of the articles published in journals
are listed by the ISI but account for 85% of quotations
from these journals.°14

such as Nature, Science and Cell. The remuneration amount

In Pakistan, scientists can receive between US$ 1,000
and US$ 20,000 on the basis of their annual cumulative
IFs.(20) In

many institutions, a professor's cumulative

IF is the most important criterion for promotion. Often,
publication in journals with a high IF, e.g. those covered by
JCR, is used as the only evaluation criterion rather than the

quantification of the scientific contribution itself. Because
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the original idea of citation analysis was developed to

provide funds to carry out research. For example, a few

protect against the uncritical citation of fraudulent and
even disputed data, some have questioned the usefulness
of the IF, stating that it actually represents popularity rather

recent papers quoted by the ISI are not included in the

than prestige.

(21)

calculation of a journal's IF by the agency. As the ISI is a

private company, the decision to consider a journal as an
original one cannot be controlled scientifically. It must be

Rey -Rocha et al have shown discrepancies in the IF

further taken into account that only a very small group of

between scientists or research groups in English and in

journals is considered for the calculation of the IF and that

non-English speaking countries.(22) In most non-English

the selection criteria are rather diffuse. The test procedure

speaking countries, research is not published in high IF

is not at all suitable for evaluating the achievements of

journals, and sometimes, it is a source of embarrassment

individual persons and research groups. Thus, there is a

for the scientists working in those countries whose journals

need for careful usage of the IF in the future, including

are not even listed by SCI. For example, Spanish language

in correlating it with the scientific achievements of the

research publications in domestic journals are not included

scientists.

in SCI.i23i The IF clearly does not reflect the importance

Some new methods have recently been developed

of an individual article and thus, it is also unable to

that may help in updating or modifying the methods of

clearly define and assess the quality of an individual

evaluation of the IF in the future. For example, Hirsch has

author's contribution in that article. Yet, the scientific
community persists in using the IF to judge the quality of a

developed a new method called the h -index, which aims

researcher.'24'

et al have introduced a new parameter which takes into

to evaluate the impact of individual scientists.(25) Bollen

Eugene Garfield, the inventor of the IF, emphasised

consideration that if journal A is cited ten times more

that its potential value lies primarily in the management

frequently in journal B than in any other journal, then it

- to

help them determine

should transfer ten times more prestige to journal B. (21) This

their optimum make-up, providing a solid basis for a

study noted that the IF, which clearly measures popularity,

cost -benefit analysis of subscription budgets. In fact, the

is not without its value, because it is scientists' peers who

inventor of the IF never predicted that it would be used

are citing their papers. Hence, Bollen et al have invented a

in the scientific community as a criterion for judging the

new parameter called the Y-factor, in which multiplication

quality of a scientist and determining the provision of

of the Page Rank factor is done using the IF. Using these

research grants.i24i The IF is often misused, as there are no

weighting methods, the status of a journal for a particular

specifically -defined principles governing its interpretation.

year can be re -analysed and the rankings of the top journals

The IF is used to measure the importance of journals,

re-evaluated. (26)

of library journal collections

as well as a researcher's

potential, a use for which it

was never intended, and it is also used to make faulty

CONCLUSIONS

comparisons among journals. Thus, the misuse of the IF

Since its invention, the IF has become one of the most

common problem in the field of research, and scholars

depended -upon criteria for the judgment of the quality

is a

have complained about this problem fora long time.' 18i

of scientific production. This procedure has been much
simplified, but instead of using only the IF as a criterion

PROBABLE FUTURE DIRECTIONS
The IF has been used for evaluating scientists and the quality
of their work, despite its various drawbacks in evaluation,
in the context of culture and the main languages used in
various countries. This is producing unfairness in the
evaluation of scientists due to its faulty usage on the basis

for judging the quality of a research group or scientist,

other tools like the half-life of the scientific papers
can also be used to evaluate the quality of the research
paper.i261

However, this procedure is more demanding

than other possible techniques, besides having systematic

errors. There are already some initiatives under way for

of language, e.g. among non -Anglo-American countries.

the development of a "new system which is based on

There should be a gold standard method to overcome the

online peer review pre-print publishing", e.g. the Public

bias, in terms of non-English language usage and cultural

Library of Life Sciences (PLoS), as this is faster than

differences, as well as to have a fair selection system and

traditional printedjournals.'27 Another new step has been

prevent any errors in the collection of raw data by the ISI.

taken by scientific societies like The American Society for

Another important consideration that should be
made is regarding the transparency of the IF calculation.
When the calculation of the IF is less transparent, it can
misguide scientists as well as the various agencies that

Pharmacology and Experimental Therapeutics (ASPET),
which started the Abel number in order to provide

recognition to scientists in the scientific community.
Thus, there is a need to set a gold standard criterion for

Singapore Med

evaluation, which begins and ends with knowledgeable

readers who decide on the importance of a paper after
reading it.
It is not the intent of this article to simply highlight
the misuse of the IF in the judgment of scientific journals
and scientists, but rather, to emphasise that the IF should
be used for its original purpose as intended by its creator,
Eugene Garfield. We hope that this article contributes to
the discussion of the IF, raising questions and motivating

the expression of different viewpoints with the intention of

rationalising its use in the complex process of evaluating
scientific production in biomedical research.
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