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Impact Factor—a Useful Tool,
but Not for All Purposes

Christopher Baethge

ow likely is it that a scientific article will still be

being cited half a century after it first appeared?
A working group around John P. Ioannidis of Stanford
University has investigated the fate of more than 5000
contributions in 27 medical journals from the year 1959
(1), and found that no fewer than one in 23 of these
texts received a citation in 2009. Classic status, how-
ever—at least five citations—was attained by only one
in 400 publications; examples given in the study are the
descriptions of Prinzmetal’s angina or Down syndrome.

However, the study also indicates how ephemeral
success is for some periodicals. The three journals with
the highest impact factors in 1959 (Medicine, American
Journal of Medicine, and British Medical Bulletin) are
now in the middle of the field, while four have ceased
publication altogether. Another phenomenon that
appears is the anglicization of medicine. Of the four
German-language journals on the list in the middle of
the 20" century, today only the Deutsche Medizinische
Wochenschrift remains. Above all, however, the analy-
sis produced one interesting result for the discussion of
the impact factor: There was a significant correlation
(0.87) between the 2-year impact factor usually used
today and the 50-year impact factor. In other words, the
much criticized most important evaluation measure in
science predicted the influence of articles over a period
of five decades pretty well.

So is the impact factor, against much current
opinion, not so bad a criterion after all for the evalu-
ation of science? With the approach of the publication
of the impact factors for 2011 in the middle of this year,
and the enormous significance of this event for research
department funding, this is a good moment to call to
mind one or two facts about the impact factor.

Influence, not quality

First of all, just as was intended by its inventor, the
American bibliometrician Eugene Garfield, the impact
factor is not an absolute measure of the quality of a
journal, but of its influence. Therefore, choosing the
impact factor as an evaluation instrument equates to a
decision to measure influence and not, or not primarily,
quality. True, there should be a correlation between
influence and quality, but it is difficult to agree on a
definition of scientific quality. This is noticeable, for
example, when researchers debate the quality of their
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own work and that of colleagues. If one nevertheless
wishes to evaluate research, then in the absence of a
generally recognized concept of quality, the obvious
step is to make use of a surrogate measure.

Among the many surrogate parameters, the impact
factor has achieved particular popularity, especially in
government research funding and medical schools (2).
There is nothing inevitable about this: The main data-
bases—those of Thomson Reuters (Journal Citation
Report) or Elsevier (Scopus), for example—also make
available more highly elaborated parameters, e.g., the
Hirsch factor or Eigenfactor.

The impact factor (IF), which relates the number of
citations of a journal to the number of articles it
publishes, is used not just to rate journals—the purpose
Garfield intended it for—but also to evaluate
researchers and institutions. However, while the scien-
tific influence of journals appears to be well reflected in
the IF, caution is needed when evaluating authors.
Anthony van Raan, of the Centre for Science and Tech-
nology Studies of the University of Leiden, believes
that “if there is one thing every bibliometrician agrees,
it is that you should never use the impact factor to
evaluate research for an article or for an individ-
ual—that is a mortal sin” (3). Or, in Eugene Garfield’s
own words (4): “It is one thing to use impact factors to
compare journals and quite another to use them to com-
pare authors.”

Distribution of citations
How can something be a good measure of the influence
of journals, but a bad measure of the influence of indi-
vidual researchers? The explanation lies in the distribu-
tion of citation frequencies. Even for very influential
journals, most citations relate to a small group of ar-
ticles: Of all the reference citations in 2004 referring to
contributions published in Nature in 2002 and 2003,
about 90% related to only 25% of the articles (5). Most
of the contributions in Nature were cited fewer than 20
times. An article in the top one-fourth of frequently
cited contributions was mentioned on average about 24
times as often as one in the bottom three-fourths. In an
evaluation using IF, however, the authors of all the
articles in Nature are treated the same.

The figures for other journals confirm these data.
Out of all the citations in other journals in 2009 of
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articles published in Deutsches Arzteblatt Inter-
national, 65% related to 15% of its scientific contribu-
tions.

The author of an article in a specialty journal with a
lower IF may therefore be cited just as often or even
more often than the author of a contribution in a higher-
rated journal.

A working group in the International Mathematical
Union has calculated the risk of incorrect ranking of
researchers on the basis of the journal impact factor
taking the sample case of two mathematics periodicals
(6). Transactions of the American Mathematical
Society has an IF that is roughly twice that of the Pro-
ceedings of the American Mathematical Society, so a
Transactions author would have an evaluation advan-
tage over a Proceedings author. In actual fact, though,
there is a 62% chance that the Proceedings article
would be cited at least as many (or as few) times. So in
six out of ten cases, the evaluation would have led to an
unfair ranking. The example is no doubt particularly
representative of journals with a low impact factor, and
one would hope that such effects would average out
when many publications by many authors are com-
pared. Nevertheless, it illustrates the danger lurking in
careless use of the journal impact factor.

Alternatives

It must, however, be considered what the consequences
would be of abandoning the journal impact factor in
favor of taking more account of author citations, as
already practiced with the Hirsch factor (which
corresponds to the number x of articles by an author
that have been cited at least x times). This could lead to
the development of a citation behavior in which con-
siderations of friendship or politics play an even larger
part than is already the case. This is why the German
Research Foundation (Deutsche Forschungsgemein-
schaft) is trying to abandon quantitative measures
altogether and has decided to base its evaluation of
research applications only on a small number of im-
portant publications of its applicants, partly in order to
make it possible for the peer reviewers to actually read
the texts and appreciate their content (7). Whether it is
possible to evaluate these articles independently of
knowledge about impact factors remains an open
question. Above all, one cannot rule out the possibility
that this route will lead to the reappearance of exactly
what the supporters of objective evaluation criteria
such as the impact factor want to prevent: decisions
made on the basis of subjective or even random criteria.

Major differences hetween specialties

One thing that is striking about impact factors is the
differences between the various specialties. The Table
lists as an example the impact factors of 27 subject
specialties in human medicine, mostly clinical. Even at
this level the median IFs differ by a factor of 2.6. The
gradient becomes even more marked between the
impact factors of the highest-rated journals of different
specialties. The IF of the best-placed oncology journal

Median and highest impact factor (IF) in clinical specialties

all journals | 2005 (%) | top journal | 2005 (%)
Endocrinology & 2.796 +22.1 22.469 0.3
metabolism
Hematology 2.747 +36.8 14.432 +24.1
Infectious diseases 2.594 +9.4 16.144 +61.3
Oncology 2455 +3.5 94.333 +89.4
Pharmacology & 2.355 +24.7 28.712 +44.8
pharmacy
Critical care medicine 2.353 +69.8 10.191 +17.3
Respiratory system 2.272 +36.6 10.191 +17.3
Gastroenterology & 2.21 +22.5 12.032 2.9
hepatology
Anesthesiology 2.176 +43.9 5.486 +27.3
Geriatrics & gerontology 2.029 +1.2 9 +5
Psychiatry 2.011 1.7 15.47 +22.4
Clinical neurology 1.994 +23.1 21.659 +92.9
Cardiac and cardiovascular 1.993 +27.8 14.432 +24.1
systems
Pathology 1.913 +17.8 18.778 +202.2
Radiology & 1.861 +19.1 7.022 +30.6
nuclear medicine
Urology & nephrology 1.843 +19.4 8.843 +22.1
Dermatology 1.667 +27.1 6.27 +42.3
Obstetrics & gynecology 1.616 +10.1 8.755 +60.7
Ophthalmology 1.362 +7.8 10.34 +36.5
Dentistry, oral surgery and 1.345 +4.4 3.933 0
medicine
Pediatrics 1.314 +19.2 5.391 +26.2
Emergency medicine 1.269 +38.1 4177 +49
Surgery 1.236 +21.5 7474 +18.1
Orthopedics 1.164 +14.3 3.953 6.2
Medicine, Legal 1.159 +13 2.939 +34.1
Medicine, General and 1.104 +13.7 53.486 +21.5
Internal
Otorhinolaryngology 1.067 +19.2 3.038 +15
Average 1.848 +20.9 15.517 +36.1

Data are the current impact factors (impact factors for 2010, published in 2011)

of 27 selected medical categories.

A, Change from the corresponding value for 2005.

The ratios of the largest values to the smallest values in the two impact factor columns are 2.6

(median IF) and 31.1 (highest IF).
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p =0.01. This is further confirmation of the Matthew
principle (“To him that hath, more shall be given”),
visible here as the particular benefit gained by high-
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(CA: A Cancer Journal for Clinicians) is 30 times
as high as the corresponding figure in forensic
medicine (the IF of the International Journal of Legal
Medicine).

Compared to 2005, the median and highest impact
factors in subject specialties have almost all risen, with
the journals at the top of the impact factor list having
gained more than the crowd. This rise itself continues
the growth of the impact factors that has been observed
for years. In 1982 the New England Journal of Medi-
cine had an IF of 11.4 (today it is 53.5) and was thus
just behind the Lancet with its 11.6 (33.6 today). One
main reason for the impact factor boom is the growth in
research production: More and more researchers are
writing more and more contributions in more and more
sources (8, 9) with more and more references. Of note,
there is a correlation between IF and the quantity of
articles in a given research field: For the impact factor
of the highest-rated journal in each of 46 selected medi-
cal subspecialties (excluding basic subjects) and the
number of articles published in these fields, the
correlation coefficient is 0.67 (Spearman, p<0.0001)
(Figure). The correlation drops when instead of the IF
of the best-placed title one uses the median IF and
hence looks at the midfield journals: r=0.25;
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