Leading Article

Impact Factor: Myths and Realities
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Abstract

The Impact Factor was originally devised as an index of the quality of scientific journals and has since obtained mythical proportions.
Authors select journals to which they submit their work on the basis of that journal’s Impact Factor. Medical school deans and
administrators have adopted the | mpact Factor as a means of judging the quality of the academic efforts of individual faculty, aswell as
the aggregate academic productivity of medical school departments. Departmental budgets have been based on the I mpact Factor. There
are serious questions as to the validity of using the I mpact Factor for these purposes.
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I ntroduction

The need for medical school deans, chancellors and
administratorsto assessthe work of their faculty isreadily
understandable, for it isthefaculty’ scumulative academic
productivity that establishes and maintains the reputation
of an ingtitution. Assessment of academic productivity is
essential inthe appointment, promotion and determination
of appropriate faculty salaries. Measures of academic
productivity are also used in selecting the most effective
uses of the financial resources of an institution. Faculty
effortsthat must beeval uated arebasicand clinical research,
publications in scientific journals, teaching of medical
studentsand post-graduatetrai nees, clinical careof patients
and participation in the administrative affairs of the
institution.

The assessment of teaching, administrative participation
and performance of clinical care are readily observed and
graded. Basic research effort can be assessed, in great
measure, by atabulation of the funded research grants the
individual hasreceived. However, assessment of authorship
and publications is more problematic. Ideally, a
knowledgeable individual or group of peerswould review
the articles that a faculty member had authored and pass
judgment ontheir quality. Thisrequiresspecial knowledge
of the field addressed by these publications and would
likely be aprolonged and expensive process. Furthermore,
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inthisday of specialisationin medicine, suchknowledgeis
not readily available except to the faculty member in
question or their fellow faculty members in the same
speciaty. This would raise the suspicion of conflict of
interest and bias.

How, then, do academicinstitutionsavoidthese potential
difficulties in evaluating the merit of the scientific
publicationsof their faculty?Many institutionshaveadopted
the Impact Factor for this purpose, in the belief that it
representsobjectiveevidenceof thequality andimportance
of their faculty’s publications. |s that true?

The adoption of the Impact Factor has had a profound
impact on all academic physicians. And it can also be
stated, with equal certainty, that the Impact Factor ishighly
controversial and held by many to be biased® and
unscientific.?®> Nonetheless, outside the United States,
particularly in Europe and Asia, the Impact Factor has
become a serious consideration in the selection of the
scientificjournal stowhichmedical and surgical researchers
and authors send manuscripts. The higher the Impact
Factor, the more desirable the journal becomesin the eyes
of many, evenif that journal isnot publishedintheauthor’s
native country, or even in the same region of theworld, in
which the author resides. By publishingin ajournal with a
high Impact Factor, eventhoughthat journal ispublishedin
a foreign country and in other than the author’s native
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language, academicians are quite likely to receive more
academic credit than they would for publishing the same
work in their own national medical or surgical journals.
How, and why, did the Impact Factor cometo assume such
a position of importance? And should it?
Definition

The Impact Factor is derived from the frequency of
citations in the scientific literature referring to articles
publishedinthelast 2 yearsin aspecific journal compared
to the number of articles published in that same journal in
thesametimeperiod, asidentifiedintheinstitute’ sdatabase.
The more citations in that 2-year period and the fewer the
articles published in the preceding year, the higher the
Impact Factor. On the surface, thismight seem reasonable.
However, closer scrutiny raisesseveral questionsregarding
the validity of the Impact Factor, to say nothing of the fact
that it can be, and is, subjected to various forms of
manipulation by editors.

History®®

Thelmpact Factor was devised and termed assuch by the
Institute of Scientific Information (ISI) of Philadelphia,
Pennsylvania, USA, anon-governmental, privatecompany
that had been originally formed to create a database of the
world's scientific literature. The ISl is a completely
independent organisation. It has no official governmental,
scientific or academic status. Those who founded the
company originally created the database for the purpose of
selling subscriptions to scientistswho desired information
concerning scientific developmentsin their areaof interest
the world over. Other uses have since been found for the
database, including production of the Impact Factor.

The Impact Factor was devised and used by IS to
determine whether or not a particular journa should be
includedintheir database. | Sl wishedtoincludethehighest
quality journals in their database, those with the most
frequently cited articles. In particular, |SI wasinterestedin
including smaller journals with fewer articles, and larger
journals that published a greater number of articles. IS
recognised that if they simply counted the number of
citations to articles published in a given journal, then the
larger journal swiththegreater number of publishedarticles
would have an advantage in this regard. The average rate
of citations was considered ameasure of the quality of the
journal; thegreater theaverage, thehigher thequality of the
journal. By using the averagerate of citationsof articlesas
ameasure of quality (the so-called Impact Factor), 1Sl was
ableto include smaller journals with fewer publicationsin
their database. Garfield,® one of the originators of the
Impact Factor, maintains that the preceding was the sole
purposefor which the |mpact Factor wasintended, and that
many of the other uses to which it has been applied are

inappropriate. Inparticular, Garfiel d® states, innouncertain
terms, that the Impact Factor should not be used to assess
of the quality of the publications of an individual author or
researcher.

Uses of Impact Factor

The Impact Factor is used principally to rank scientific
journals; the higher the Impact Factor, the “better” the
journal. Medical school deans and administrators have
seized upon the Impact Factor as objective evidence of the
quality and importance of their faculty’ s publications. The
Impact Factor has been used for this purpose to a greater
extent in Europe than Asia, but has much less statusin the
United States. Itisthepractice of medical schoolstousethe
cumulative Impact Factor of a faculty member as a
determinant of faculty rank, promotion and salary. It is
even alleged that the aggregate Impact Factor of a
departmental faculty has even been used to determine
departmental budgets.

As expected, researchers subjected to such surveillance
seek out and publish in those journals with the highest
Impact Factor, for whichthey will receivethemost academic
credit. Departmental chairmen encourage their faculty to
submit research to journals for the same reason. English
language journals, such as the American Journal of
Roentgenology, are the beneficiary of this practice. Non-
English publications are at a decided disadvantage in this
regard.

Theimportance placed onthel mpact Factor hasdistorted
scientific authors' approach to publication. The selection
of ajournal to which to submit one’ swork now invariably
includes at least some concern for the relative Impact
Factor to which an articleisto be submitted. Thereisalso
more oversight and concern expressed by departmental
and medical school administrators in this choice because
they now have some stake in the authors’ choices.

Problems|nherent in the Misapplication of the Impact
Factor

In general, articles published in English are easier to
accessand, therefore, morelikely to be cited. The National
Library of Medicine database, Medline (PubMed), ismore
than likely to be used by authors for literature searches
related to their research. This favours English language
publications. Not all of theworld’ smedical journalsqualify
for inclusion in Medline. Scientific journals published in
languages other than English are at adecided disadvantage
in this regard. Many non-English language journals now
publish abstractsin English to increase the opportunity for
citations.

According to ISl, the top 25 journals, those with the
highestimpact factors, includemany readily acknowledged
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elite publications, such asNature, New England Journal of
Medicine, Scienceand Lancet. But, curiously enough, 60%
of the supposed top 25 journals publish only reviews and
summariesof past research.*® Thatistosay, they publishno
new knowledge and no fresh research results. How canyou
truly haveimpact if you do not publish new research? This
is certainly a significant distortion of scientific value.

The 1Sl database actually covers only approximately
4000 of the estimated 126,000 scientificjournal spublished
worldwide, and this coverage varies considerably among
research fields.2 Obviously, because there is a significant
variation in coverage between fields, those fields with a
lower percentage of inclusion in the database are at a
decided disadvantage when counting citations. Also, it is
important to recognise that citations in books are not
counted.

ISI’s arbitrary choice of counting citationsto articlesin
a 2-year period following publication gives a decided
temporal bias to the Impact Factor. The full impact of
articles can be understated. Some fields are more dynamic
than others. In rapidly changing fields, such as molecular
biology, this poses no problem; the majority of actual
references to articles may occur in the 2 years following
publication. However, in fields that change more slowly,
such as my own field of radiology, citations are likely to
accumulate over alonger time. In the case of the British
Journal of Radiology (BJR), the citation rate for thefirst 2
yearsislow, but the citations continue to accrue for along
period.” For instance, only 12% of the citationsto BJR in
1999 were from papers BJR published in the previous 2
years. [t wasestimated that the eventual number of citations
for the BJR would be approximately 6 times greater than
the number of citations from the 2-year period used to
calculate the Impact Factor. Similarly, only 15% of all
citationstotheBJRin 1994 weretoarticlespublishedinthe
preceding 2 years of 1992 and 1993.4

It should not be assumed that any or all articlespublished
in agiven journal would, a priori, have the same rate or
number of citations. Thereis considerable variation in the
number of citationsper articleinany givenjournal. Infact,
you are unable to predict the number of citations that an
articlewill receive on the basis of the Impact Factor of the
journal in which the paper is published. Publication of an
articlewith ahigh Impact Factor doesnot guaranteethat an
articlewill automatically receivealargenumber of citations,
that isto say, publication in ajournal with ahigher Impact
Factor will not assurethat the article hasagreat impact and
receiveagreater number of citations. It hasbeenfoundthat,
for biochemistry journal s, thetop 15% of articlesin number
of citationsaccount for 50% of all citationsfor that journal,
and the top 50% of articles account for fully 90% of all
citationstothat journal .2 For radiology journals, Chew® has
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caculated that 10% of articles account for 50% of all
citations.

Theadoption of thelmpact Factor by academicinstitutions
has created great difficulties for non-English language
national medical journals. It decreases the submission of
researcharticlestotheir publication by nativeacademicians
because authors are reluctant to submit their articles to
journals with a low Impact Factor. This has reduced the
status and importance of such publications.

Unfortunately, this problem may encourage duplicate
publications, that is, publication of the same articlein both
an English and non-English language journals, to support
the continued publication of various national journals.

Manipulation of Impact Factor

The Impact Factor is subject to deliberate manipulation
by editors. Certain types of articles, particularly review-
typearticles, aremorelikely to becited than others, such as
casereports. Toincreaseajournal’ s Impact Factor, editors
can eliminate case reports and increase the number of
review articles.

Editors could allow agreater number of referencesto be
listed for al articlesin the belief that their journal would
benefit from a greater number of citations. Editors might
evensuggest or requirethat acertain number of citationsbe
made to articles previously published in their journal to
artificialy elevate the Impact Factor of that journal .1

Summary

The Impact Factor has acquired mythical proportions
and, for better or worse, it has quietly becomeingrainedin
the ethos of an academic environment. To the extent that
the Impact Factor provides a quantitative and qualitative
measure of the contributions of the faculty, it isapositive
development in the evaluation of scientific publications.
But to the extent that it may distort and misrepresent the
quality of the contributions and also discourage original
papers,itisundesirable, especially for non-Englishlanguage
journals.

What isregrettableisthat, intheir eagernessfor aneasier,
cheaper means of objectively evaluating faculty, certain
medical schools and universities have adopted the Impact
Factor as a promotion criterion without apparent
investigation of itsvalidity and suitability asaquality tool.
Garfield, the originator of the Impact Factor, states
categorically that it should not be used to measure the
quality of anindividual publication or researcher.*'?

Instead of accepting the Impact Factor carte blanche as
ameasure of the quality of apublication and cumulatively
for assessment of thestanding of adepartment or institution,
deans, administrators and others in authority should
familiarise themselves with the merits and demerits of the
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Impact Factor. Thecurrent perceptionand“ myth” regarding
thelmpact Factor asaninstrument for measuring academic
excellence should be tempered by the“realities’ that it has
inherent defects and deficiencies.
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