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When the 1961 Science Citation Index was first published in 1964, Chemical & Engineering News asked
Dr. Julian Smith to review the initial five-volume set.’ These volumes were the culmination of an
experimental project supported by the National Institutes of Health called the Genetics Citation Index.

The Genetics Citation Index was distributed to 1,000 geneticists and contained several different indexes
including a 15-year cumulative citation index to the American Journal of Human Genetics, a five-year
index to a group of 35 genetics journals, and a selective one-year multi-disciplinary citation index based
on 600 journals, published in 1961."

When the GCI project was almost done in 1963, we asked the National Science Foundation to publish and
distribute the complete 1961 Science Citation Index. Since neither the traditional indexing and abstracting
services nor NSF would consider publishing it, the Institute for Scientific Information made the decision
to do so and more importantly, to continue publication on a quarterly and annual basis. The first quarterly
issue appeared in May 1964. Since then an untold number of scientists have been making use of the SC/
to retrieve information and to conduct statistical, bibliometric, and sociometric studies. After 40 years, I
still can’t take for granted that any audience I address is familiar with it. Here in a nutshell is a brief
tutorial.
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HOW TO DO A SEARCH
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HOW TO DO A SEARCH -- HAROLD UREY

The SCI system consists of several separate but interrelated indexes organized by author, key word, etc.
However, the unique feature which inspired its name — the Citation Index -- permits the user to determine
where a particular journal article, book, or patent, has been cited.
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From that simple linking relationship — cited and citing works -- significant capabilities have evolved. A
simple mathematical representation of the scientific literature is to say it is a topological map of about
100,000,000 nodes linked together by about two billion vertices.

Slide 2 illustrates by example how a paper by Harold Urey in Science about “Lifelike Forms in
Meteorites” has been cited by G. Mueller et al. in Nature.



TOPOLOGICAL MAP OF CITING AND CITED PAPERS
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Figure 3 :TOPOLOGICAL MAP OF CITING AND CITED PAPERS

Slide 3 illustrates the topological mapping of 26 papers in genetics that have been linked by various
citations.



Slide 4: MAPPING THE C. ELEGANS INTERACTOME
This topological map was recently distributed with the June 21* edition of The Scientist.

URL of article: http://www.the-scientist.com/yr2004/jun/feature_040621.html

MAPPING THE C. ELEGANS INTERACTOME
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Slide 5: “SYSTEMATIC SERENDIPITY,” BY JULIAN F. SMITH.
Chemical and Engineering News 42(35): 55-56 (1964)

“Systematic Serendipity”
Science Citation Index:
An International
Interdisciplinary Index to
the Literature of Science.
Vol. 1 of five volumes. xxx
+ 496 pages. Institute for
Scientific Information, 325
Chestnut Street,
Philadelphia, PA 19106, 5
volumes, $700. Reviewed
by Dr. Julian F. Smith.

“Perish such a self-
contradictory concept as
systematic serendipity, but
actually the index has
introduced system into
serendipic browsing for
the first time. Like lemon

in tea, it flavors the
resources of a reference
library.”

Back in 1964, an experienced literature searcher, Julian Smith very perceptively understood how a
Citation Index could aid retrieval and dissemination of information." In particular, he appreciated that
this feature would lead to unexpected connections between citing and cited documents. In a traditional
key word search one does not know exactly what will be retrieved but the result is not entirely surprising,
that is unexpected, since the documents retrieved contain that key word. On the other hand, when you
examine a list of papers that have cited a target article or book, the citing papers may or may not contain
the same key words as the target. And due to the multi-disciplinary nature of the SCI’s coverage, one
often encounters completely surprising unexpected papers. That explains the origin of the oxymoron
“Systematic Serendipity” which Smith used to describe the citation-based search.



SLIDE 6: MERTON’S QUOTE AND OED DEFINITION OF SERENDIPITY.

Robert K. Merton defined serendipidity as:

“the discovery, by chance or sagacity, of valid results which were
not sought for.”

Oxford English Dictionary’s Definition of Serendipity :

The faculty of making happy and unexpected discoveries by
accident. Also, the fact or an instance of such a discovery.

Formerly rare, this word and its derivatives have had wide currency
inthe 20th century.

1754 H. WALPOLE Let. to Mann 28 Jan., This discovery, indeed, is almost of that kind
which | call Serendipity. 1880 E. SOLLY Index Titles of Honour Pref. 5 The inguirer was
at fault, and it was not till some weeks later, when by the aid of Serendipity, as Horace
Walpole called iithat is. looking for one thing and finding anctherthat the explanationwas
accidentally found. 1926 E. MEYMELL Life of Francis Thompson xiii. 221 To the
Serendipity Shopthe venture of a friend in Westboume Grovehe would often go. 1355
Sci. Amer. Apr. 32/1 Our story has as iis critical episode one of those coincidences that
show how discovery often depends on chance, or rather on what has been called
'serendipfty'the chance observation falling on a receptive eye. 1971 5. E. MORISON
European Discovery Amer.: Northern Voy. i. 3 Columbus and Cabot ..(by the greatest
serendipity of history) discovered America instead of reaching the Indies. 1980 TWA
Ambassador Oct. 47/2 It becomes a glum bureaucracy, instead ofthe serendipity of 30
people putting out @ magazine.

Hence serendipitist.

1939 JOYCE Finnegans Wake 191 You. semisemitic serendipitist, you (thanks, | think
that describes you) Europasianised Afferyank! 1968 Punch 13 Nov. 684/1 There are the
financial serendipitists, the men blessed monetarilty by a fortunate law.

It is of interest to mention Professor Robert K. Merton, the eminent sociologist of science,” who served
on the Advisory Board of the SCI during a 40-year period until his recent death. I recommend his recent
and posthumously published book, Travels and Adventures of Serendipity.””  Dr. Merton defined
serendipidity as “the discovery, by chance or sagacity, of valid results which were not sought for.”"" The
Oxford English Dictionary defines it somewhat differently as “the faculty of making happy and
unexpected discoveries by accident,” and properly refers to its first occurrence, indeed invention, by
Horace Walpole in 1754. It has been my personal experience that these unexpected serendipitous
discoveries have proven most enlightening for users of the Science Citation Index.



In 1966, I defined the phenomenon of information retrieval as a dichotomy which includes both
information recovery and information discovery. Traditional searches involve information recovery.”
Citation-based searching leads to information discovery. Traditional information experts normally want
precision in searching. They prefer not to deal with the unexpected. They measure precision and recall
when studying relevance. But relevance, like beauty, is in the eye of the beholder. In spite of numerous
large-scale studies of information systems designed to measure precision recall and relevance, especially
the work of Cyril Cleverdon,™ it is remarkable that there has never been a comparable study of citation-
based retrieval. Relevance has a different meaning in the context of a citation-based search. Only the
user can decide what is relevant There is no a priori way to measure that!

What does all of this have to do with medical ignorance? If I understand the purpose of this conference,
one hopes to demonstrate new mechanisms and technologies to overcome the inherent shortcomings of
tradition-based knowledge seeking and searching which I consider a metaphor about education.
Ignorance occurs when one relies upon a priori conceptions of relevance, that is, knowledge. Openness
to the new and unexpected is in fact a key factor in overcoming ignorance. Professor Witte enticed me to
participate in this conference by invoking Robert K. Merton’s name not only because he was my mentor,
but also because he published a highly relevant work in 1987 on specified ignorance.™

SLIDE 7: DEFINITION OF SPECIFIED IGNORANCE AND URL FOR MERTON
HISTCITE COLLECTION.

Robert K. Merton’s Definition of Specified Ignorance:

“The express recognition of what is not yet known but needs to be known in
order to lay down the foundation for still more knowledge”

[HistCite file on the work of Robert K. Merton
http://garfield.library.upenn.edu/histcomp/index-merton.html |




He defined specified ignorance as “the express recognition of what is not yet known but needs to be
known in order to lay down the foundation for still more knowledge.” The citational impact of that paper
and a dozen of Merton’s classic books and papers can be seen at the website I recently created at
http://garfield.library.upenn.edu/histcomp/index-merton.html .

These HistCite databases are derivatives of the Science, Social Sciences, and Arts and Humanities
Citation Indexes, as stored on the Web of Science.

Based on my premise that most of you have never used the SCI or SSCI in its printed, CD-ROM, or on-
line web formats, here is the absurdly brief tutorial I promised earlier.

In the next few slides, I have illustrated the use of SCI to conduct both a quasi-traditional keyword search
of a topic as well as a less traditional citation-based search to find information on the topic of medical
ignorance.

Let me explain what [ mean by quasi-traditional. In the SCI, one can indeed do an ordinary title word
search. By now title word searching has become traditional in Medline and elsewhere. But when we first
used this natural language approach in Current Contents weekly indexes, and later in the SCI, it was
pooh-poohed by traditionalists. Controlled vocabulary was considered obligatory. Searching so-called
natural language was allegedly fraught with dangers. In the intervening 40 years that bugaboo is now
mainly forgotten.”

But in Current Contents, we were dealing with the current literature where new terminology cropped up
almost daily. And further, we did not suggest that searching titles was comprehensive but rather that it
was sufficient as a starting point of further searching. To search current literature one needs current
terminology.

Slide 8:
To poke fun at traditionalists, I often use a quote from Humpty Dumpty in Lewis Carrol’s Through the
Looking Glass:

'When I use a word,' Humpty Dumpty said, in a rather scornful tone,' it means just what I choose
it to mean, neither more nor less.'

'"The question is,' said Alice, 'whether you can make words mean so many different things.'



SLIDE 8: HUMPTY DUMPTY SYNDROME
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From my experience at the Welch Medical Library Project, I knew that the expert indexers at Index
Medicus were very adept at assigning subject headings. After several years in the development of SCI,
while relying on natural language searching, we recognized the benefits of human-based indexing, by
augmenting our subject search capability by including author supplied descriptors or subject headings.
These are now commonplace, but it took many years for the practice to be adopted by scientific and
medical journals.

We also recognized from the earliest days of SCI’s development that key cited references were in fact
symbols for the subject matter they represented.” Further, the titles of the documents cited in each paper
contain a trove of useful descriptive information that can explicate the subject matter discussed in the
paper. By assembling and massaging the 25 or so titles of the references cited in a current paper, we were
able to create “key words plus.”™ As an essentially automatic procedure KeyWords Plus is used quite
effectively to augment title words, author-supplied keywords, or other journal-supplied descriptors. This
type of indexing is called “derivative indexing” and it has been successfully used with Medical Subject
Headings.*" Hence my use of the term quasi-traditional.



SLIDE 9: RESULTS OF TITLE SEARCH ON “MEDICAL IGNORANCE.”

TITLE SEARCH IN WEB OF SCIENCE

TI={m edical ignorance)

Do Trpe=All document types; Lanpuage=AI langpage:, Datebased =507 ETFANDED, 5507, AGHCT, Timespan=124 5200
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© PRIEYHDL
Contisming Medical Tgnoran cer Modem biyths In The Man agement Of Genital Warts
INT FETD AIDS 1202 71-74 FER 2001

™ RERWDN A
Mone Too Selid - Medical Ignorance
FEMCWLEDGE 15 (2) 166-185DEC 1983

WITTEMH, WITTE CL, WAT DL
Medical Isnorance, AID S Eaposis-Samoma Comples , and the Lymphatic-System
WESTEREM TMED 153 (1 17-23 0L 1950

T WITTE MH, KERWIN A, WITTE CL, et af

A Curneulum on Medical Tonorance
WED EDTIC 23 (1) 24-29 JAW 1989

" WITTE MH, KERWIN A, WITTE CL
Zetrinars, Chnics, and Laboratories on Medical I orance
IMED EDTIC 63 (100 T93-795 OCT 1988

L LERANTT
The Encyelopedia of Medical Ton or ance - Ezplonng the Frontiers of Medcal Enewledpe - Duncan B

Weston smth M
HEW TORETIMES EE E (MAY): 33-33 1585

WEATHEEALLDJ

Westonsmith
MATTRE 310 (3974); 257-237 1984

WOETOM A
The Encyclopedia of Medical Ignor ance - Explonng the Frontiers of Medical Enowledze - Duncan B,
Weston smith b
LAMCET 1(B382) 884884 1584

9 docum ents matched your query of the 33,629 275 1n the data limats you selected

To find literature on the topic of “Medical Ignorance,” I used the key word approach. In this next slide, I
have conducted a “general search” in the SCI on the Web of Science. In Slide 9, we see that there were 9
papers which included the term “medical ignorance” in their titles. Among these are a few papers by
Professor Witte. This is a traditional title-based search.



SLIDE 10: RESULTS FOR EXPANDED SEARCH ON “MEDICAL IGNORANCE IN TITLES,
OR ABSTRACTS, OR KEY WORDS, OR KEYWORDS PLUS.

EXPANDED TITLE, KEYWORD, ABSTRACT SEARCH
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Small Bowel and Mesentenc Injury Followang Traditonal Treatment and Sel F nflicted Traumato nguinal

@

E AFR. MED ) 76 (3} 533-534 SEP 1999

WITTE MH, WITTE CL
Epalogue. What We Don't Enow Aboul Cancer
ANTICANCER RES 19 (AA): 491945533 NOV-DEC [ 559

EIS b
Climcal Ecology - An Unproved Approach inthe Contest of Enwvironmentd b ed cne
ZBELHYG UMWELTMED 202 (2-4) 291-330 &10G 1939

" KERWINA
Jogye

Hoge Too Salid - Medbeal Ign ormmnes
KMOWLEDGE 15 (2} 166-155 DEC 1993

" WITTE MH, WITTE CL, WAY DL

@ =

WESTERN I MED 153 (13- 17-23 JUL 1930

WITTE MH, EERWIN A, WITTE CL, et al.

A Cwncdum on Mealical [gnarance
MED EDUC 23 (1 24-29 JAN 1983

WITTE MH, KERWIN A, WITTECL
Seminars, Clincs and Laborstones on Medical Ignorance
JMEDEDUC 63 (10 793-7950CT 1983

LEFANU.J
The Encycloped:a of Medical Ignorance - Explonng the Frontiers of Medicad Knowledge - Duncan B,
Westonmnith I
HEW YORKE TIMES BE R (MAY): 33-35 1985

WEATHERALL DJ

The Encyclopedia of Medical Ignorance - Explonng the Frontiers of Medicd Knowledgs - Duncan B
Westonignith, M

MATURE 310 (55%74): 257-257 1984

12 documents matched your guery of the 33629, 275 in the data bmits you sclected.

In Slide 10 , we see the impact of expanding the search to include papers containing “medical ignorance”
not only in their titles, but also in key words, or keywords plus, or abstracts. Hence, a quasi-traditional
search. This produced 12 papers. By doing this, we have increased recall but lowered precision.

SLIDE 11: PAPERS WITH MEDICAL “AND” IGNORANCE IN THEIR TITLES ONLY.



TITLE SEARCH: “MEDICAL AND IGNORANCE”

TI={medical and igorance
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Westonameth I
HATUEE 210 (5804); 257-257 1434
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The Encydopedia of Medical Ignor ace - Ezplonng the Fronbvers of Medical Fneowledge - Duncen B,
W estonmth 2

LAMCET 1(E38:): Bod-354 1384

13 decuments matched your quary of the 33629275 n the data bimats wou selected

Similarly, we could expand the simple title search to look for papers that contain both terms “medical”
and “ignorance.” That combination produces one more title.



SLIDE 12: PAPERS WITH MEDICAL “AND” IGNORANCE IN THEIR TITLES, ABSTRACTS

Similarly, expanding the search to include all key words and the full text of abstracts, produces 141
Papers, most of which in fact are quite distant from medical ignorance.

EXPANDED TITLE, KEYWORD, ABSTRACT SEARCH
THrndlmImdign‘um

e Trpe=All deevoman frees; Laaguape= A7 fovguages, Cintabas s =S EXFANDED, 071 ASHCT, Tinepmn = 94050 2004

Use #w chackbore fy add iedividal artides fo the Morkad Dist: Be e dockok SUBMIT MARIE hufion balbre hearig page

T WEISSL, MOCOY K, KLUGER M ET AL.
Access o mduse of health care: Peroegtions snd experienaes anong pecple who use herom and cocame
ATDICT FES THECJEY 12(2): 155165 AFR. 2004

JULTATT NG
Trmslahen of dimaal tnals me dinal prachce
JINTERR MED 255 (3 305316 MAR 2004

L HUGOCE BOSHOFF DEL, TRAUT A, ET AL,
Coorruroty atiitudes toward and knowledgpe of mental 1lnss o Bouth Africa
S0C FEYCHFSYCHEFD 38 (12) 715-719 TEC 2008

DAI"JDY J

.ﬁELIBPROC 55{5 ﬁ',‘- 353‘ 1552033

CCHIMWR, CEEFFJNLD I-]]I.LDI_QETAL

BIOCHER WL BICL ELUT 31 (5 313-318 SER-OCT 2003

HENWOOD F, WYATT S, HART A ET AL.
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SOCIOLHEALTHILL 25 (6x 589607 SEP 2003

T HELDE G BRODTEORBE, BRATHIEN G ET AL,
An eazly performed goup edusbion programme for paiats with uneairol led epilepsy; - a pilot shady
SEFURE-EUE JEFILEF 12 (7). 497-501 OCT 2003

STADELERM, EELTERERD, BAUEE A, ET AL

Slan digesee prevention program inthe babeng, hote and catenng trades
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SLIDE 13: PUBMED SEARCH
For those of you who are more familiar with PubMed or Medline, the same outcome is possible. In Slide
13, you see the result of a PubMed search.

In the previous slides, I illustrated variations on language-based searching. However, once we have
identified papers by Dr. Witte and others who have written on this subject, we can quickly augment those
results by using the WOS feature called “cited reference” searching.
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SLIDE 14: FULL RECORD FOR WITTE, KERWIN, ET AL, “A CURRICULUM ON MEDICAL
IGNORANCE,” MEDICAL EDUCATION, 23(1):24-29 (JAN, 1989)

Slide 14 shows the full source record for one of the Witte papers that was retrieved in the keyword search.
By clicking on “times cited,” we find seven additional papers that have cited it.

151 Web of SCIENCE®  fowered by (i web of Keawoige,
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General Search Results—Full Record

Aol 3 T R s
5 JOURNAL
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A CURRICULUM ON MEDICAL IGHORANCE
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SLIDE 15: SEVEN PAPERS CITING WITTE 1989 PAPER.

Slide 15 (below) shows the list of seven papers. Note that we are now in the realm of the unexpected.
Nothing in the title of the first paper mentions medical ignorance. It is about medical students’ rating of
faculty teaching in a multi-instructor setting.



151 Web of SCIENCE® rowered by isi Web of Knowledgesy

M woke e o LHERAL S iy ( ; +" N COMBINE 22 ADIINCED LA

FRII"&

Citing Articles—Summary
ACTRBICTL UM ONMMEDICAT IGMNORAMNCE
WITTE MH, EEEWIN A WITTE CL, et al.
MEDICAL EDUCATION
23 (1) 24-29 JAN 1989

These docutnents in the database cite the above article:
SUDMIT MaRiS | WARKTAGE | MARK ALL ResultsPage] (Articles 1 — 7):
Focddrn e e

Use fhe checkbores fo add Drdividual aeticles fo the Maked List Be sure foclich STUEBMT MARFS butfon Before leavivg page.

F STRATTON TD, WITZEE DE, JACOBRIL ET AL.
Medical students' ratings of faculty teaching in a multi-instructor sething An examination of monotonic
response patterns

ATW HEATTH SCIEDUCT (Z): 89-116 2002

™ WITTE MH, WITTE CL

Tznorance ininfectious diseases: The case of ATDS, Eaposi sarcoma, and lymphol ogy
LYMPHOLOGY 33 (3): 95-121 2EP 2000

F WITTE CL, WITTE MH, KERWIN A
IGHNORANCE AND THE PROCESS OF TEARNING AND DISCOVER ¥ TN MEDICTHE
CONTEROL CLIN TRIALS 15 (1) 14 FEB 1934

= WITTE CL, EERWIN A, WITTE MH
OMNTHE IWMPOETAMNCE OF IGHNOEANCE I MEDICAT -FRACTICE AND EDTTCATION
INMTEELISCIPL SCIREW 16 (4): 285-298 DEC 1591

r

PEYCHCOLOGY AND NOTHING
AW SCITE(5) 432443 SEP-OCT 1831

™ WITTE MH, WITTE CL
MEDICAL EDUCATION REFORM
TAMA-T AWM MED ASSOC 265 (247 3245-3246 TN 26 1991

I WITTE MH, WITTE CT., WAY DL

METTICAT TGNORATNCE, ATDS KAPOSTS-SARCCOKA COMPTER, AWD THE TYIMPHATIC ST STEN
WESTERM T MED 153 (1): 17-23TUL 1590

SUDMIT MARES | MARKTAGE | MARI ALL Results Pagel (Articles 1 — 7):

Toof 33,629 275 documments in the database ate the above article.



Moving down the list, one finds three other papers by Witte, but in the first two the term “ignorance” is
used, but it was missed in the title search because the noun “medicine” was used rather that the adjective
“medical.” The fifth paper is a paper by E. Hearst on “Psychology and Nothing” in the 1991 American
Scientist.

SLIDE 16: PAPER BY E. HEARST, “PSYCOLOGY AND NOTHING,” IN AMERICAN
SCIENTIST.

In contrast to the papers by Witte on Medical Ignorance, I would classify this paper as “unexpected.”
However, we will see later that it is not completely unrelated I tracked down this paper by locating the
author who is right here at the University of Arizona. The subtitle of the paper gives us a small clue to its
relevance: “Recognizing and learning from absence, deletion and nonoccurrence are surprisingly
difficult. Animals and people, it seems, accentuate the positive.” Then in the penultimate paragraph, the
author states: “Scientific training emphasizing disproof rather than confirmation is not as widespread as it
probably ought to be. And successful courses of instruction are being developed that stress absence of
knowledge (“ignorance”) or examination of past failures, rather than presentation of presumed positive
conclusions or outcomes, as their primary educational focus.” He then cites the University of Arizona
program on medical ignorance. [Popperian, “resistance to falsification.”]

Well, I hope that this brief tutorial on using WOS has illustrated the key point. While using key words is
essentially an a priori view of the literature, the use of cited reference searching is essentially «
posteriori. While cited and citing works can be closely connected, they can also seem at first unrelated,
even serendipic. And in some cases the only thing that may link two papers is the particular method they
cite. While this may be uninteresting to one reader, it is quite beautiful to those interested in the
methodology involved.

I could also go on to describe bibliographic coupling which ISI calls “related records.” For example, in
Slide 16 by clicking on the related records button you find the following list of related, that is,
bibliographically coupled papers.
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SLIDE 17: RELATED RECORDS FOR HEARST

These papers are ranked by the number of references that they share in common with the Hearst paper on
“Psychology and Nothing.” No less than 3,102 papers are related in this way but in the next slide we see
the top ten which give some idea of what that topic may be about.
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As a further illustration of related record searching, let’s return to Witte’s paper in Slide 14 and we find
that there are 1,383 papers with connecting links but the top eight are shown in Slide 18. You can be the
judge whether these papers are or are not related to “a curriculum on medical ignorance.”

We have all heard the term “information overload.” That term was used long before the advent of the
internet, but the internet has aggravated the problem.

By removing the physical barriers to traditional manual-based searching of databases, the process of
current awareness has been made more efficient but we still bump up against the limitation of time for
reading. It is not unusual when doing a literature search today to encounter a volume of relevant literature
that is impossible to read in its entirety. It is true whether you are using Medline, Google, SCI, or any
other search engine. The problem, therefore, is how we separate the wheat from the chaff.



As I have indicated earlier, there are two aspects to information retrieval. One is information recovery —
the other information discovery. When we first published the SCI, we quickly realized that machine
readable files could be the basis of a system for selective dissemination of information (SDI).*" Just one
year after we inaugurated the primordial SC/, ISI became the first organization to offer a commercial
system for the selective dissemination of information (SDI). This took expression in the form of a weekly
computer printout that told scholars of current papers that cited their work or the work of colleagues. 1
have been the beneficiary of this service for almost 40 years. It still amazes me how often I am made
aware of papers that I could not have anticipated by the use of key words.

Similarly, Dr. Merton also received thousands of notifications over the years. While a highly-cited
scholar, the personal alerting system produced relatively small weekly listings. So in spite of how often
he was cited, it was quite feasible for him to scan those weekly lists and decide which papers warranted
reprint requests. Today one can increasingly find full texts on the internet or identify the email address of
authors. This will become routine as time goes by. You can even obtain this kind of alert service using
the Google system. Those of you who use the Google News Alert will recognize the similarity between it
and the ISI Alert. The WOS system I described above also has an alerting feature.

In one form or another, the problem of information overload has been recognized from the earliest days
of scientific publishing. After the invention of printing in the 15" Century, scholars were soon
complaining that it was impossible to read everything published. And especially from the end of the 19"
Century to this day, bibliographers and librarians have proposed alternative solutions. Not the least of
these were modern classification systems like the Universal Decimal System (UDC) on which is based
on the Dewey Decimal System. However, it was Henry E. Bliss who designed the first classification for
science. When I met him in 1954, 1 was a student at Columbia Library School. He told me that a
significant objective of classification is to help the reader see the connections between subject matter. To
create his classification system, he read the textbook in every known branch of science over a 40-year
period as librarian of CCNY - the City College of the City University of New York, an institution that
has produced many scholars of Nobel Class.

Another method showing the connections between topics is implicit in the growing field of visualization.
Back in the sixties my colleagues and I described a technique for visualizing topics chronologically. We
called them Historiographs. In 1964, we issued a report "The Use of Citation Data in Writing the History
of Science."™”



SLIDE 19: HISTORIOGRAPH: FROM MENDEL TO NIRENBERG

Out of this came an historiograph of the literature from Gregor Mendel (1865) to Avery and McLeod
(1944) to Watson-Crick (1953) and Nirenberg (1961). We used IBM punched card methods to sort the
data and drew our maps manually.
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SLIDE 20: PUNCHED CARD
In case you have never seen a punched card, here are some examples.
Since then, we have automated the procedure for creating historiographs.

EXAMPLES OF PUNCHED CARDS
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Slide 21:

HistCite Guide

HistCite is a system designed to help selectively identify the significant (most cited)
papers refrieved in topical searches of the Web of Science (SCI, SSCI andfor
AHCY). Once a marked list of papers has been created, the resulting Export file is
processed by HistCite to create tables ordered by author, year, or citation
frequency as well as historiographs which include a small percentile of the most-
cited papers and their citation links.

The COLORED hoxes are components of the Historiograph Compliation. Clicking
on a box will describe in more detail about the specific component.

For more information on the HistCiteTM software, contact Dr. Eugene Garfield at
Garfield@codex.cis.upenn.edu

Missing [a'nks’ll Chtation Matns ~‘ Graphs | Glossary HistCre Cuide About
- [Wed Jw 16 15:23:55 2004]

Topic Search: Peer Beview

Naodes: 3173

huthers: 5434 Toumale: 1040)[Outer References: 34205
Collection span: 1969 - 2004

View Overview. Sorted by year, source, volume, issue, page.
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HAMPSHIR GD
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2 0 17 2 1969 JOURNALOF THE AMERICAN DENTAL ASSOCIATION 79(6)1376-& 0 ]
SCHONFEL HE

FEER REVIEW OF QUALITY OF DENTAL CARE

3] 0 2 31970CALFORKIA MEDICINE113(Z)80-& 0 1
SCHAFFAR BW, PAREE HJ
UTILIZATION AND FEER REVIEW - MEDICINES PRIVILEGE AND




SLIDE 21: HISTCITE GUIDE

The HistCite program takes the output of a search on the IS/ Web of Science (the internet version of the
SCI) and generates a chronological historiograph of the key literature. Whatever topic is chosen one can
simply begin a WOS search with a

key term, save a text file of retrieved papers that use that term, and add additional papers that cite them to
obtain a group of past and present papers, that are linked to varying degrees.

I would like now to illustrate the HistCite system. It has a dual function -- one to help separate the wheat
from the chaff in a large collection of papers however they are retrieved by key word or by citation based
search, and secondly, to help scholars prepare micro-histories of those topics.

Those of you who are familiar with Google and other search engines may recognize some similarities in
what I have described earlier. The connection between citation indexing and googling is well recognized
by experts.®™ However, it is also well known that most search engines produce too much information.
The challenge is to identify the needle in the haystack.

SLIDE 22: PAPERS FOUND IN WOS - TOPIC SEARCH: IGNORAN* AND MEDIC* -
CHRONOLOGICAL FILE

http://garfield.librarv.upenn.edu/histcomp/medic ignoran/
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By clicking on LCS, we obtain the file sorted by Local Citation Score. The Witte paper in Journal of
Medical Education comes to the top

In the above slide, I have illustrated the format of a HistCite collection by searching WOS to find papers
on “medical ignorance.”

SLIDE 23: LCS
Missing Links? Citation Matnix Glossary HistCite Guide About
Papersfound in WoS
T opic Search: ignoran * and medic*

WNodes 228
Authors: 483, Journals: 179, Outer References: 6842
Collection span: 1961 - 2004

WView: Crerview. Sotted by LCS. l
| #|LcR NCR | Nodes / Authors / Date LCs | Ges
1 1 16 |13 1989 MEDICAL EDUCATION 2312429 ] 7

WITTE MH; EERWIN A; WITTE CL; SCADRON A

A Curricudum on Medical lgnorance

2 0 10|11 1988 JOURNAL OF MEDIC AL EDUC ATION 631 0):793-795 4 3
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Seninars, Clixcs, and Laboratories on Medical Ignorance
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Medical Ignorance, AIDS Kapasis-Sarcoma Congplex, and the Dynp hatic-Sysien
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METHODOLOGICAL 58(1):3-34
WALLEY P
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5 0 32 (109 1997 AMERICAN JOURNAL OF HEALTH PROMOTION 12(2):112-122 20 5%
PELIETIER KR; MARIE A; KRASNER M; HASKELL WL

Current Trends in the Integration and Reimbursement of Conplementary and
Alternative Medicine by Managed Care, Insurance Carriers, and Hogpital Providers

6 0 a7 Q 1997 80CIAL SCIENCE & MEDICINE 45(9):1423- 1431 1 11
LERNER EH

From Careless Comnsiwnptives To Recalditrant Patients: The Historical Construciion
af Noncorpliance

7 0] 215|127 1998 BULLETIN OF THE HISTORY OF MEDIC INE 72(3):380-433 1 29
KAPTCHUK TJ

Intentional lgnorance: A History of Blind Assessment and Flaceho Controls in
Medicine

8 0 £ (129 1998 BURNS 24(2:129-133 1 11
LIU EH; KHATRI B; SHAKY A YM; RICHARD BM

A 3 Fear Prospective dudit of Burns Fatients Treated af the Western Regional
Hogpital af MNepal

9 0 1164 2000 JOURN AL OF MEDICINE &ND PHILOSOPHY 2 %1:107-113 1 7
TAKALAT; HAYRY M
Genetic Ignorance, Maoral Obligaions and Social Duties

10 0 32[180 2002 FAMLY PRACTICE 19(1):57-64 1 2
KROESEN K; BALDWIN CM; BROOKS AJ; BELL IR

U5 Mlitary Vetarans' Parcepfians of the Conventional Medical Care System and
Their Use of Complementary and Alternative Medicine

SLIDE 23: LCS
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SLIDE 24: GCS
http://garfield.library.upenn.edu/histcomp/medic ignoran/index-tc.html

The file is now sorted by Global Citation Score. The paper by Brady comes to the top.



SLIDE 25: AUTHORS
http://garfield.library.upenn.edu/histcomp/medic ignoran/list/au-pubs.html
By clicking on Authors, we find the most published authors in the file.

Ranked All-Author list.

Total: 483 Soeted by numbar of publcations (Fuhs)

i NAME TLCS |TGCS |Pubs
1|Parso 0 o
2 [WITTE CL 11 28] s
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SLIDE 26: JOURNALS

http://garfield.library.upenn.edu/histcomp/medic ignoran/list/so-pubs.html

A sort by source journal shows that 8 articles on this topic have appeared in a French journal, followed by
6 in Social Science and Medicine.” The rest are widely dispersed in 179 different journals.

Ranked Journal list
Tatal: 178 View Owemiesr. Sored by number of publications (Pubs).

|_# Lame ILCS |TOCS |Fubs
F Seiences ef Techniques de L Animal de Laboratore 0 0] &
| 2|S0cial Science & Medicine 1| 82| &
|_3 Joumal of Madical Ethics ] 14 4
| 4 |academic Madicine ol 73] 2
|_5 Annals of Intemal Medicine 0] a2 3
|_E Britizh Jowmal of General Prachcs 0 T3 K]
| 7 Bullatin de L Academies Matonale De Meadecine Cl| 2 3
| & |Bums 1| 12| 2
| o|Eaet Amcan Madical Journal a| 1| z
|1EI Jama-Joumal of the American Medical Association | 0[ 3tl| 4
[11 Public Health | o] 2| 3
[12 | American Joumal of Gastroenterlogy of 13| 2
[13 | American Joumal of Health Promotion 2| so| 2
|14 American Joumal of Fublic Health D| 42| 2
[15 | archives de Pediatrie ol 4] 2
WMiﬁcial Intedligence in Medicine 4] 0 2
|F Austraian and New Zealand Joumal of Fswchiatne 0 9 2
|18 |British Madical Journal o] 87| 2
118 |Bulletin du Cancer of 1| 2
|20 California Law Review of s3] 2
|21 Clinical Onthopasdics and Related Research i [ 1 | 2
|22 |Family Practice 1| 20| 2
Eduumﬂlnftna Royal Society of Medicine C|| 46 2
24 [Med cal Education 5[ 27| 2
|25 Pain ol 1] 2
|26 | Schweizensche Medizinische Wochanschrit ol 8| 2
[27 [s0cial History of Madicine of 3| 2
[28 | Sociclogy of Health & liness of 1] 2
|29 | Theorstical Medicine and Bioethics ol 2| 2
30 |acta Anatomica of e 1




SLIDE 27: ARTICLES PUBLISHED IN SCIENCES ET TECHNIQUES DE L’ANIMAL DE
LABORATORIE

I was curious as to why this French veterinary journal would be so prominent. It turns out that the entire
group of 8 articles is an eight-part series about vascular microsurgery in the rat. The same abstract is
repeated in all of the listings. The relevant line is underlined.

SCIENCES ET TECHNIQUES DE L ANIMAL DE LABORATOIRE

1.6019% SECIENCES ET TECHNIQUES DE L ANDMAL DE LABOFATOIRE 1%1)5-9
PAYS D Jneition to the Vascudar Micro-Suigery i the Rat - ntroduction

2.61 199 SCIENCES ET TECHNIQUES DE L ANDMAL DE LABORATOIRE 1%2)93-110
PAYS D Incocion fo the Pascrdar Micro-Surgery i e Rat - Introduction

3. 62199 SCIENCES ET TECHNIQUES DE L ANMALDE LABORATOIRE 193)225-234
PAYS I neotion to the Vascular Micro-Surge ry m the Rat - Introduction

4,63 1994 SCIENCES ET TECHNIQUES DE L ANMALDE LABORATOIRE 1%4)275-287
PAYS D Intmtion to the Vascular Micro-Surge ov 1 the Rat - Ditroduciion

5.821995 SCIENCES ET TECHNIQUES DE L ANIMAL DE LABORATOIRE 20(1)41-37
PAYS D Iniation to the Vascular Micro-Surge oy in the Rat - Introduction

6.83 1993 SCIENCES ET TECHNIQUES DE L ANIMAL DE LABORATOIRE 20(1) 5%-71
PAYS D Intition te the Vascular Micre-Surge ry it the Rat - atroduction

7.84 1995 SCIENCES ET TECHNIQUES DE L ANIMAL DE LABORATOIRE 20(2):121-145
PAYS D Intotion to the Fascular Micro-Surgery i the Rat - Introduction

8 85 1995 SCIENCES ET TECHMIQUES DE L ANDJAL DE LARORATORE 2002):147-172

PAYS D Incicion to the Vascular Micro-Sugeny i e Rat — npeducton

Abstract

Vascular micro-surgery slands as a speclalized technique In the human and
velerinarian surgery chapter.Microscope, new instruments and improved methods
enabled vascular micro-surgery to exist.In our medical unit, the teaching and the
training program of the naive micro-surgeons is developed in 2 steps: @) Initialion a
the vascular micro-surgery: b) Improvements in vascular micro-surgery techniques.
One difficully for the basic training of these beginners lays in their near lolal ignorance
ofthe animal experimentation: consequently an appropriale teaching is mandalory.The
author will present the summarized teaching given during the first course devoled to
the initiation at the vascular micro-surgery in & papers. 1. an introduclive par, 2. the
instrumental means. 3. a reliable and simple anesthetic melhod in the rat. 4. a surgery
and post-surgery methodology. 5. a fechnical description of vascular anastomoses. &.
a general methodology for anasiomoses.The goal, with these papers, is to unvel
vascular micro-surgery to those scientists, working on animals and not fully aware of
this specialized branch of surgery.



SLIDE 28: ARTICLES PUBLISHED IN SOCIAL SCIENCE & MEDICINE

On the other hand, in Slide 28 we see the six papers for Social Science & Medicine. Only one of these
papers contains the term ignorance in the title while others contain the term only in the abstract. This
example illustrates the semantic problems inherent in natural language searches. Nevertheless, the paper,
by Maynard has a beautiful quote, “The price of knowledge is high but the cost of ignorance is greater.”

SOCIAL SCIENCE & MEDICINE

1.281991 SOCIAL SCIENCE & MEDICINE 33{5):559-568
LUPTON D; DONALDS ON C; TLOYD P

Cave at-Em ptoror Bl sfid pnorance - Patients and the Consume rizt Ethos

2.4921993 SOCIAL SCIENCE & MEDICINE 374 473-480
REUBEN R
Weom en and Malariz - Spe cizl Risks and Approprate Cantral Strate gy

3.64199% SOCIAL SCIENCE & MEDICINE 39(10):1433-1445

MAYNARD A

Can Compettion Enhance Efficiency m Health-Care - Lezcans from the Reform of The
Uk-National-He aith-Service

4.122 1997 SOCIAL SCIENCE & MEDICINE 45(9):1423-1431
Lemer BH
From Careless Consumptives To Recalotrent Patientz: The Historal Comnstruction of

Moweam pliance

3,199 2002 50OCIAL SCIENCE & MEDICINE 34 [3}:445-4 37
Leask J; Chapman 5
"The Cald Hard Facte"Inmunization and Faccine Preventable Diseases in Australia’s

Newsprint Media 1793-1908

6.200 2002 SOCIAL SCIENCE & MEDICINE 55(7):1143-1156
Jefferds MD

Cancepts affron Deficiency Anentia and Public Health Measures  Rurel Cogta Rica



SLIDE 29: OUTER REFERENCES
http://garfield.library.upenn.edu/histcomp/medic ignoran/index-tc.html#

The “outer references” is a ranked list of everything else that is cited in the main collection. The papers
by Eisenberg, Arrow, and Astin appear at the top. Most of the outer references do not use the term
ignorance in their titles. That is why they are not in the main collection. An exception is the reference to
Duncan’s Encyclopedia of Medical Ignorance. As a book, it would not be a source entry in WOS.

To include a more complete sample of relevant papers, we added the top 10 of the outer references to the
main collection.

Cited references outside of this network
Toral: 6342 (top 100 shown)

Sorted by LCS,

| # LCS| Reference

|_1 ;|EISEMBERG oM, 1%98, JaMR-J AM MED ASSOC, V280, P156% Wol
4_|n1=e_now KJ, 1963, &M ECON REV, V53, P941 WS

4|nSTIru JR, 1998, JAMAR-J AM MED ASS0C, V279, P1548 Wos

1|DU1-1CAN F, 1984, ENCY MED IGNCORANCE E WoS

1|SUTHERLPJ-.ID LE, 19834, J CLIN GASTROENTEROL, V19, P1%4 WoS
1|FM'EICETT J, 1884, HOLIST NURS PRACT, VE, P36 WoS

3/BARR K, 1995, NAT HLTH, V25, P74 WoS

.']|LE‘UI I, 1980, ENTERPRISE KNOWLEDGE Wos

lw o o w b we

1|EII:.'HNP. Lk, 1982, NEW ENGL J MED, V308, Ple Wobs
3MITCHELL S, 1993, AM DEMCGR, V15, P46 WeS
3|HACKERMAN N, 1974, SCIENCE, V183, P07 WeS
1|c¢::-LE:r-mH LM, 1995, J AM GERIATR SOC, V43, P747 WoS

= =
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—
Lo

.1|RHDEIES R, 1998, J MED PHILOS, V23, P10 Wos
1|PERELSGN GH, 1%%&, FHE J CLIN RES, V5, P32 Wb
3|SIHGH M, 12%&, ARCH INTERN MED, V156&, P127 Wob
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16| 2[KLEIJNEN J, 1951, BRIT MED J, V302, B316 WoS
|1T ;|KE1.rL|-:s 0, 1985, NAME EUGENICS GENETI WoS
|1E 1|KNICI<ERB<>CKER B, 199%9&, CHRISTIAN S5CI M 0311 Wob

19) 2[coLD H, 1937, JAMA-J AM MED ASSOC, V108, B2173 WoS
20 2[poTRIN McC, 1993, BAY AREA REP 0107, P17 WoS

21, 2lvALDES F, 1994, CREIGHTON L REV, V27, P381 WoS

|22 1|MULLER 5, 1984, J MED ED Z, v59 Wos

3 2powMER sM, 1994, BRIT MED J, V309, P86 WeS

4| 2WEIs OF, 1983, ANESTH ANALG CURR RE, V62, P70 WoS
25| 2[THOMAS EJ, 2000, MED CRRE, V38, P26l Wo$

IE_G g|BERGr-mN RE, 1963, NEW ENGL J MED, VZ&8, P1334 Wl
|2:f 1|HEI?‘LER D, 1990, AM J HOSP PHARM, V47, P533 Wos
|E 1|TR::>3TLE JR, 1988, S0C SCI MED, V27, P1299 Wos

|§ 1|LOPEZ IFH, 1994, HRRVARD CIVIL RIGHTS, V29, Pl WoS
I:w 1|EPSTEIH 5, 199, IMPURE SCI AIDS ACTI Was




SLIDE 30: OUTER REFERENCES ADDED TO MAIN COLLECTION
In Slide 30, you see that these additional papers are included, but we have not included the many other
global papers that cite them. We have also added some additional papers that have cited the work of
Witte on medical ignorance.
Mizsing Links? Citation Matnx Graphs Fossary HistCite Guide About
Papersfound in WoS Topic Search: ignoran * and medic*
and papers eiting Witte MH and the fellewing papers ad ded:

EISEMEEEG DM, 1558, JAMA -J AW MED ASSCOC, V2E0, F1569%

ARRCOWET, 1963, AM ECQON BEV, V53, P#M1

ASTIMNTA, 1958, JAMA-T AMMED ASS0C, WVI75, P1543

SUTHERLAMND LE, 1534, T CLIM GASTRCOENTEROL, V15, F194

EICHHA LW, 1983, HEW ENGL T MED V308, P18
MITCHELL £, 1953, AM DEMOGE, V15, P46

COLEMAN LM, 1955, 1 AM GERIATE S0C, V43, 747
EHODES B, 1998, 1 MED PHILOS, V23, P10
SIMGHHN, 159, ARCH INTEEN MED, V156, P17

Modes: 257

Authors: 535 Jowrnals: 191, Cuter Beferences: 7656
Collection span: 1961 - 2004

View: Owermew Somed by year, source, volume, ssue, page

|#[LcR NCR | Dodes / Authars/ Date LCs Ges

3| 0| 2831963 AMERICAN ECONOMC REVIEW $3(5)941.973 4 753
ARROW E.J
Lhcertaingy and the Walfure Eonamics of Medical-Care

0| 81583 HEW ENGLAND JOURK AL OF MEDICINE 308 1):12.31
ECHNALW

A Meckeal-Sefmal Curriculun for the 19805




SLIDE 31: FILE SORTED BY LCS SHOWING WITTE 1988 TO 1990

In Slide 31, the file is sorted by local citation score and shows the 1988 to 1990 Witte papers are at the
top, followed by Eisenberg in JAMA, Arrow in American Economic Review, then Sutherland and then

Astin.

Mizang Lank 7 Citation Matnx Giraphs

Medeg 257
Authars ﬁ35,.To1.|.rrLa]:' ]‘9‘1, Chater Baferences Tﬁﬁﬁ
Collect on span: 15671 - 2004

View: Cwernew, Soded by LCE

[#|LCR NCR |

1 2

16
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Paper s found in WoS Topic Search: ignoran * and medic*

and papers citing Witte MH and thefollowing papers added::
EISEMBERG DM, 1558, JAMA -J AM MED ASS0C, W2E0, P15369
ARECOWET, 1963, AMECOI BEEV, V53, FML
ASTIM A&, 1998, JAMA-T AM MED AS20:C, V79, P14
SUTHERLAWD LE, 1554, T CLIOM GASTROENIERCL, V19, F134
EICHNA LW, 1383, NEW ENIGL T MED, V30B, P18
MITCHELL =, 1593, AWM DEMOGE, V15, P48
COLEMAI LI, 1935, T AM GERIATE 2002, V43 PM7T
EHODES R, 1993, T MED FHILOS, Va3, P10
SINGHN, 19%:, ARCH INTER M MED, V156, F157

HModes ! Authors! Date

16 1539 MEDICAL EDUCATION T300):24-29

WITTE MH; KERWIN A; WITTE CL; SCADRON A
A Crwrriculim o Medical lgnorance

12 1990 WESTERN JOURM AL OF MEDICIHE 1 5301:17-2%
WITTE MH; WITTE CL; WAY DL
Medhcal fgmorance, ALY Kaposis-dSrrooes Complex, ang the Dymphatic-Sestem

14 15932 JOURNAL OF MEMCAL EDUCATION 63103 793795
WITTE MH; EERWIN A; WITTE CL
Sewdnars, Clinies, ond Laboratories on Medical lgnerance
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147 1998 JAMASOURN AL OF THE AMERICAN MEDICAL ASSOCIATION ZE0(15) 1569.1573
EISENBERG DAL DAVISEE ETTNERSL; APPEL §5; WILEEY 5; VAN
ROMPAY M, EESSLER RO
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ASTIN.IA

Wy Pafents Use Alternafve Madicine - Resuls of a Naforal Sudy
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114

188 2000 LY MPHOLOGY 333195121
WITTE MH; WITTE CL
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SLIDE 32: GLOBAL CITATION SORT

In this slide we see the same file sorted by Global Citation Score. Note that Eisenberg, Arrow, and Astin
are Citation Classics, by which I mean they have been cited hundreds of times. I have recently posted a
file of 4,000 author commentaries on Citation Classics at http://garfield.library.upenn.edu/classics.html.

These originally appeared in Current Contents over a 25-year period.

Time does not permit me to take this particular analysis any further.

Mfissing Links? Citation Mati 1 3 HistCie Gui :
Papers found in WoS Topic Search: ignoran * and medic*
and papers citing Witte MH and the following papers ad ded:
EISEMBERG DM, 1998, TANA-T AWM MET A S50, V280, P1565

ARROWED, 1563, AM ECQOH EEV, V33, FH1

ASTIMJA, 1993, JAMA-T AMMED ASS0C, WI79, F15438
SUTHERLAND LE, 1994, J CLIN GASTROENTEROL, W14, 134
EICHMA LW, 1583, ME'W EHGL T MED, V308, P18
MITCHELL 5, 1993, AM DEMOGE, V15, P44

COLEBMAWLI, 1555, T AM GERTATE S0, V43 F747
EHODEZ E, 15998, ] MED FHILCE, Va3, P10

SIMGHM, 15996, ARCH INMTER M MED, V154, P197

Hodes 7
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Collecton span 1561 - 2004
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53| 138 1998 ANNALS OF INTERN AL MEDICTHE 1 20(7): 373578

LERNER EH; GULICK FM DUBLER NN
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3| 32| 122 1997 AMERI AN JOURNAL OF HEALTH PROMOTION 12421 12112

il
PELLETIER ER; MARIE A; KRASNER M; HASKELL WL
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SLIDE 33: HISTORIOGRAPH OF MEDICAL IGNORANCE

The detailed analyses we have done so far have demonstrated that the subject of medical ignorance is not
a precisely defined subject. There appears to be few papers that clearly epitomize this subject. I also
tested the subject “absence of knowledge,” and it produced almost nothing relevant.

HISTORIOGRAPH OF MEDICAL IGNORANCE

18ad fly T
l Modes 29, Links 26LCS == 1
T 3 1961 ARROWK, GCS: 753 LCS: 4
B 1983 EICHMA LW, GCS 17 LCE: 3
l 14 1988 WITTE MH, GCS: 5 LCS: 5
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BE 1994 PERKIN MR, GCS 45 LCS: 1
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Let me close the discussion of HistCite by referring to a topic that is rather precisely laid out — the 1953
Watson-Crick paper on the double helix structure of DNA and the controversy concerning its link to the
work of Avery-McCleod in 1944. This is discussed in detail in a recent paper I published in an American
Library Association journal called Information Technology and Libraries.”"

Now I would briefly like to show you the use of HistCite in a truly historical mapping exercise. We are
celebrating the 50™ anniversary of the Watson-Crick discovery of the Double Helix structure of DNA.
That 1953 paper was used to conduct a cited reference of the SCI. Since time is short, I am not going to
dwell on the details of that search. In the following slides, I simply want to show you the result of
mapping the five years from 1953 to 1958.

SLIDE 34: 1953-1958 ARTICLES THAT CITED WATSON-CRICK 1953 PAPER ON
“MOLECULAR STRUCTURE OF DNA”

Figure 34 shows the chronological HistCite table for the papers that cite the Watson-Crick, 1953 paper in
Nature. We have also added a few of the key outer references for Avery and Hershey.

Contrary to claims made in the 50™ anniversary issue of Nature, this paper was cited over 200 times
during the five years following publication. The papers by Avery and Hershey were outer references in
the first iteration of this search. In other word, they were highly cited by the papers that cite the Watson-
Crick paper. The Avery paper was cited 150 times during the five-year period. Since then it has been
cited in about 1400 papers.



Quter Feferences MISsing Links? Jourmal st AlbAGTnor 1|5t CIEslion Mar Graghs

HistC e Gide

Articles from 1953-1958 citing Watson and Crick's 1953 paper, "Molecular

Structure of DNA" and selected outer references

Modes: 210
Sorted by year, jourral, volume, page.
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SLIDE 35: TWO GENERATIONS OF CITATIONS TO WATSON-CRICK 1953 PAPER

This HistCite file contains 975 papers that either cited Watson-Crick 53 or cited one of the 210 citing
papers. Thus, we have two generations of citations.

Cuter Referancas Missing Links? Journal ist All-Author list Citation Matrix Graphs HistZite Guida
Articles citing Watson and Crick's 1953 paper, "Molecular Structure of
DNA", the articles citing them (1953-1958), and selected outer references

Modes: 275
Sorted by year, journal, volume, page .
Page1. 12
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SLIDE 36: WATSON-CRICK YEAR-BY-YEAR HISTORIOGRAPH 1936-1965

In Figure 36, we have the year-by-year map of the 22 most-cited papers in the chained indexed file.
Notice that in 1953 there were nine highly-cited papers. And in 1954, there are five. Using the typical
reference citation, that is, only author, volume, page, and year, it is not possible to differentiate the
month-by-month progression, after the Watson and Crick paper appeared in April, 1953. However, the
HistCite system can take into account the cover dates of the journals involved if they are included.

The Watson-Crick paper is #27. Avery 1944 is #2.
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SLIDE 37: WATSON-CRICK MONTH BY MONTH 1953

In Figure 37, we see how the historiography changes not just year-to-year but month-by-month.
Unfortunately, WoS does not contain cover dates until 1985 or there about. So we had to
manually insert in the export files the cover dates for the few dozen papers involved in this
example
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