
Highly Cited Articles. 37. Biomedical Articles

Published in the 1940s.

In recent weeks we have listed still
highly-cited articles of the 1940s from
the fields of biochemistry and physics.
Here we conclude our survey of the
194@ with a list of biomedical articles.
Each wascited at least 150times in the
period 1961-1975. The average is about

325 times. Mosr were cited more than
that, and are still being cited heavily

after three decades. On the average
each article was cited 23 times in both

1974 and 1975. This is more than ten
times the citation rate for the average
article cited in one year of the Science
Citation ]tz~e~ Indeed, it is ten
times the expected rate of citation for

the five year Science Citation Index

cumulative!
Figure 1 shows the 54 journals in

which the articles appeared. Seven jour-
nals account for about a third: Amen”-

can Journai of Physiology (6): JourYz~

of Biological Chemistq and Proceed

ings of the Society for Expefimentai

BioLogy anii Mc~icine (both 5); Ana-
tomical Record, Jourmd of Ciinica~ In-
vestigation, Journal of Genera/ Physi-

ology, and Science (4 each). 1[ should
be noticed that most of the journals
listed in Figure 1 have impacts well
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above average.
Ten of the 104 articles were authored

or coauthored by Nobelists: Cournand

and Richards, who shared the 1956

prize for medicine (articles 9 and 39);

Beadle and Tatum, who shared the

prize for medicine in 1958 (article 12);

A.V, Hill, 1922 laureate for medicine
(article 43); A.L, Hodgkin, laureate for
medicine in 1963 (articles 44 and 45);
B, Katz, laureate for medicine in 1970
(article 44); G.E. Palade, laureate for
medicine in 1974 (article 46); Luria and
Delbruck, who shared the prize for
medicine in 1969 (article 63); Sir Peter

Medawar, who won the medical prize
in 1960 (article 64); and Linus Pauling,

laureate in chemistry in 1954 (article

73). Pauling is on the list with a
medical-research paper concerning the

etiology of sickle cell anemia.
The articles are listed alphabetically

by first author in Figure 2. The list
shows total citations for the period

1961-1975, average citations per year,

and citation counts for the years 1974
and 1975. It is striking to find that
about 60 of these 104 articles have
citation counts for 1974 and/or 1975
that matched or exceeded their yearly
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Figure 1. Journals that published the highly cited 1940s articlea listed in Figure

2. A = number of articles. B = 1974 impact factor. (Present titles of journals are

given in parentheses.)

AB Journal

1 1.042 Acts Chem. Stand.

1 1.124 Acts Med. Stand.

2 0.809 Acts Path. Microb. Stand.

2 2.204 Acts Physiol. Stand.

2 1.791 Amer. Heart J.

2 1.378 Amer. J. Botany

2 1.348 Amer. J. Clin. Pathol.

1 4.411 Amer. J. Med.

2 2.807 Amer. J. Pathology

6 2.414 Amer. J. Physiology

1 1.264 Amer. J. Psychiatry

4 2.884 Anatomical Record

1 1.181 Ann. New York Acad. Sci.

1 2.792 Arch. Exp. Path. Pharm.

(Naunyn-Schmiedebergs
Arch.)

1 1.521 Arch. Pathology

3 3.627 Biochemical Journal

1 3,120 Biochim. Biophys. Acts

1 0.813 Biometrics

3 3.516 Brit. J. Pharmacology

1 –– Bull. Amer. Mus. Nat. Hist.

1 1.498 EEG Clin. Neurology

3 4.337 Endocrinology

1 5.394 Gastrocnterology

1 2.835 Genetics

1 1.015 J. Abnormal Sot. Psychol.

1 3.068 J. Amer. Med. Assoc.

1 1.284 J. Anatomy

5 5.843 J. Biol. Chemistry

AB

2 3.737

3 5.170

4 6.992

2 11.874

1 1.027

1 1.412

2 2.160

4 4.308

1 5.112

1 2.802

3 3.289

1 4.537

2 1.816

2 3.576

2 4.495

2 4.188

1 3.636

1 9.577

1 13.861

1 8.989

3 2.493

5 1.471
1 4.156

4 5.412

1 ——

1 1.953

Journal
J. Cell Comp. Physiology

(J. Cell. Physiology)

J. Clin. Endocrinoi. Metab.

J. Clin. Invest.

J. Exp. Med.

J. Exfl. Psychology

J. Exp. Zoology

J. Gen. Microbiology

J. Gen. Physiology

J. Immunology

J. Lab. Clin. Med.

J. Nat. Cancer Inst.

J. Neurophysiology

J. Pathol. Bacteriol.

(J. Pathol.;

J. Med. Microbiol.)
J. Phamsacol. Exp. Ther.

J. Physiology

Medicine

Nature

Pharmacol. Reviews

Physiol. Reviews

Proc. Nat. Acad. Sci. USA

Proc. Roy. Sot. London B

Proc. Sot. Exp. Biol. Med.

Psychol. Reviews

Science

Trans. Ophth. Sot.

Australia

Zschr. Zellforsch. Mikr. Anat.

averages. The most astonishing in this
respect is article 79 by G. Scatchard.
This article on the attractions of pro-

teins for molecules and ions was pub-
lished in 1949. From 1961 to 1964 it
was cited only 45 times. Every year

thereafter it has been cited more fre-
quently--about 40 times a year in

1965-1969; about 130 times a year in
1970-1972; and about 310 times a year
1973-1975. Its count of 352 for 1975--
almost thirty years after publication--is
in fact its highest yet. Hopefhlly we can
get the author to comment on this cita-

tion classic one day.
The most frequently cited paper

n



(article 61), by Litchfield and Wilcoxon,
was cited 2,238 times from 1961 to
1975. Its average yearly citation rate for
those years is 149. Like the paper by
Scatchard, its citation rate has in-
creased in 197.4 and 1975, We recently

published Litchfield’s commentary on

this citation classic. 1 In this week’s
Citation Clzuic$ Selye comments upon
his classic paper (number 82), which
I‘ve discussed be fore.2

Current researchers in the field of
biomedicine constantly refer back to
these papers published over 30 years
ago. Time has failed to decrease the

significance of these papers, clearly re-
flected in their increasing citation
counts. One should keep in mind,
however, that often times there is a
comparable if not greater failure to cite
such well-known papers by those who
are entitled to take them for granted as
part of the common wisdom of their
field, Another detail to keep in mind

for a paper like number 41 (Harlow on

learning sets), is that our coverage of
psychology was not as complete in the
early years of the Science Ckztion
It.dex. Furthermore, there is a distinct
possibility that the citation count for
this paper will increase when we include

data from the Social Sciences Citation

Iz/ex. The appearance of a paper like
number 85 (Simpson on classification)

brings up an important point to re-
member. The Builetin of the Amen”can

Museum of Natur~ Histoty is not a
journal one would ordinarily expect to
find on these lists. It is important to
observe why.

1 have observed elsewhere that the

size of a particular field is not the main
determinant in the average citation
rate. Rather the number of references
cited in the average paper is significant.
But certainly the size of a field will
influence the number of papers that

achieve any arbitrary citation threshold.
There could never have been 50,000
formal citations of the Lowry method
had there not been several hundred
thousand papers published on this sub-
ject. The entire literature of certain
small fields may consist of only one or
two thousand papers--or even less.
From this it should be obvious that
citation frequency is a relative measure.

Thus, no comparison between any of

the papers on this list is intended.
Further, it is certain that other papers
published in the forties, but not men-
tioned on this list would probably turn
up were we able to have access to cita-
tion indexes for that period. It is a
matter of considerable interest to sci-

ence historians to know whether paper

number 7 by Avery et al. was heavily

cited in the forties and fifties.
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Figure 2. Highly cited articka in biological aciermm and medicine published in

the 1940a. A = item number. B = total citations 1961-1975. C = average yearly

citations 1961-1975. D = citations in 1974. E = citations in 1975. Articles are

hated alphabetically by first author
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