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Bibliometrics

– Citation counting (articles)
– Impact factor (journals)
– Other indices (authors e.g. h-index)
– Library statistics

– Scientometrics
• Sociology of the Sciences
• Science dynamics
• Science and Technology Indicators



Sources / literature:
- Garfield http://www.garfield.library.upenn.edu

- Hirsch index (h-index) -- J. E. Hirsch, PNAS 102, 
16569 (2005)

- tools for finding citing articles: 
- ISI Thomson Science Citation Index - WoS
- SCI hosted (DIMDI, Dialog)
- Elsevier’s Scopus
- Google Scholar
- Publishers’ websites

http://www.garfield.library.upenn.edu�


Citing <> being cited
- citing and being cited: 

- backward citation tracking:

- Making use of bibliographic listings in publications to find older 
literature

- (snowball)

- and forward citation tracking:

- Using links to specific targets to find (# of) more recent citing 
sources



Articles cite articles
citation analysis

Citing articles y=p+

“the article” yr=p

Cited articles (bibliographies) yr=p-



50 years Citation Indexing!!

Introduction to the Science Citation Index 
explaining the methods of producing and 
using the index. 

Garfield, E. "Science Citation Index." Science Citation Index 
1961, 1, p.v-xvi, 1963.

No:80. from: 
http://www.garfield.library.upenn.edu/pub.html

http://garfield.library.upenn.edu/papers/80.pdf�
http://www.garfield.library.upenn.edu/pub.html�


Computer indexing

Citations, used as indexing statements, 
provide […..] search simplicity, productivity, 
and efficiency by avoiding the semantics 
problems

Eugene Garfield, Citation Indexing, 1979

http://garfield.library.upenn.edu/ci/chapter1.PDF



Impact of citation indexing…

Within 10 years, citation indexing had gained acceptance, 
despite its newness and departure from traditional indexing 
methods, as an important method of conducting 
retrospective searches of the scientific literature. And its 
impact has gone beyond even that. Citation indexing has 
come to play an important role in current-awareness 
services, library management, and studies of the policies, 
history, and literature of science.

Eugene Garfield, Citation Indexing, 1979



Citations in time
- citation counts for journal articles (Cross, 2006)

- (two- and five year counts and "lifelong" trends)

http://uksg.metapress.com/app/home/contribution.asp?referrer=parent&backto=issue,9,29;journal,1,1;linkingpublicationresults,1:120087,1�


Article cites in time

0

50

100

150

200

250

# 
ci

te
s

cites by year

NKI 1996 articles
Nature

Nature

Nature Genetics

Cell

Cell

Science

Science

Journal of Clinical Investigation

EMBO Journal

EMBO Journal

Annals of Surgery

Molecular Biology of the Cell

American Journal of Pathology

Clinical Therapeutics

Nature

Nature

J  Clin Invest



0

200

400

600

800

1000

1200

1400

1600

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Nature

Nature Genetics

Cell

Cell

Science

Science

Journal of Clinical Investigation

EMBO Journal

EMBO Journal

Annals of Surgery

Molecular Biology of the Cell

American Journal of Pathology

Clinical Therapeutics

Nature

NKI articles 1996 cumulative cites



49

0

50

100

150

200

250

300

1 11 21 31 41 51 61 71 81 91 101 111 121 131 141 151 161 171 181 191 201

ci
te

s 
in

 2
00

9
&

 2
01

0
to

 p
ub

l 2
00

8
NKI: JCO publ 2008 sorted by cites in 2010



0

50

100

150

200

250

300

0 20 40 60 80 100 120 140 160 180 200

ci
te

s 
in

 2
00

9
&

 2
01

0
to

 p
ub

l2
00

8
NKI: JCO publ 2008 sorted by cites in 2009



Citation counts: 2-year window

• Most recent
• If not/hardly cited, prospect is low
• Actual window: 35-25 months

– Do not compare individual articles
– Just an indication!!



Impact factor of journals: 
ISI's calculations

• A = the number of times articles published in 2006-07 were cited in ISI-
indexed journals during 2008

• B = the number of articles, reviews, proceedings or notes published in 2006-
07

• impact factor 2009 = A/B

(note that the impact factor 2010 will be published in Summer 2011)



Journals cite journals => IF

Citing journals y=p+

“the journal” yr=p

Cited journals yr=p-



Impact factor 2010
Citing 
journals

Yr=q+1 2011

Citing 
journals

Yr=q 2010

Cited journal Yr=q-1 Cited artt # art 
(total)

2009

Cited journal Yr=q-2 Cited artt # art 
(total)

2008

Cited journal Yr=q-3 2007

















impact factor does not predict 
citations: JCO vs JBC



IF JCO vs JBC



IF ≠ cit

JCO  IF>17 JBC IF= 5.5



Hirsch-index

- Hirsch index (h-index) -- J. E. Hirsch, PNAS 102, 16569 (2005)

Number of papers vs number of cites

Papers in order of cites received

H-index:
total number of cites = number of papers



Schematic curve of number of citations versus paper number, with papers numbered in order of 
decreasing citations.

Hirsch J E PNAS 2005;102:16569-16572

©2005 by National Academy of Sciences







Citing articles in: 
- tools for finding citing articles: 

WoS Scopus GoogleScholar SCI-DIMDI Publisher sites 1996<1987



Citing articles in
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Rottenberg PNAS



Rottenberg PNAS 2008;105(44):17079 

PNAS 23/06/2011 2010
HighWire 24
CrossRef 60
WoS 84 15
Google Scholar 108 35
Scopus 96 26
DIMDI SCI 86



Rottenberg Web of Science



Rottenberg Google Scholar
http://scholar.google.nl/scholar?hl=nl&as_sdt=2000&q=sven+rottenberg+high+sensi
tivity+of+BRCA1

http://scholar.google.nl/scholar?hl=nl&as_sdt=2000&q=sven+rottenberg+high+sensitivity+of+BRCA1�
http://scholar.google.nl/scholar?hl=nl&as_sdt=2000&q=sven+rottenberg+high+sensitivity+of+BRCA1�


Rottenberg Scopus



Bibliometrics: a short introduction

- tools for finding citing articles: 
- WoS Scopus GoogleScholar SCI-DIMDI

366 367

477 358



Journal collection management
- Impact Factor (IF)  -- Journals Citation Report

- statistics of # publ/journal title

- cited journals, see also: 
http://www.meduniwien.ac.at/agmb/mbi/2002_1/39-40.pdf

http://www.meduniwien.ac.at/agmb/mbi/2002_1/39-40.pdf�


JOURNALS STATISTICS
• Journals published in:

– Reference Manager / EndNote database:
• Print index periodicals (RM) 
• Subject bibliography (periodical name)

– DIMDI:
• Search by affiliation (CS=corporate source)

– Extract F=JT;SEQ=FREQ
– S REPORT=STAT;F=JT;SAMPLE=...

• Journals cited by institute’s papers
– Search by affiliation (cs=corporate source)

• Extract F=RJ
• S REPORT=STAT;F=RJ;SAMPLE=...



Journal statistics: DIMDI

• sbas IS74 / IN73

• F CS=Netherlands Canc## Inst
• F .. AND PY=2009

• EX F=JT



f cs=netherlands canc inst
3 : Number of hits is 9781

f 3 and py=2009
4 : Number of hits is 589



EXTRACT F=JT;SEQ=A
EX F=JT;SAMPLE=589;SEQ=A
Sample=589 records processed
242 terms extracted
242 terms selected
D-NO HITS FREQ RELEV TERM

D21 4375 1 0
JT=ACTA CRYSTALLOGRAPHICA SECTION D-BIOLOGICAL
CRYSTALLOGRAPHY

D22 6524 1 0 JT=ACTA DERMATO-VENEREOLOGICA

D23 3512 2 0 JT=ACTA ONCOLOGICA

D24 8984 1 0 JT=ACTA OTO-LARYNGOLOGICA

D25 1936 1 0 JT=ADVANCED DRUG DELIVERY REVIEWS

D26 14431 1 0 JT=AMERICAN JOURNAL OF CLINICAL PATHOLOGY

D27 25790 1 0 JT=AMERICAN JOURNAL OF GASTROENTEROLOGY

D28 12284 1 0 JT=AMERICAN JOURNAL OF PATHOLOGY

D29 12343 1 0 JT=AMERICAN JOURNAL OF SURGERY

D30 6164 1 0 JT=AMERICAN JOURNAL OF SURGICAL PATHOLOGY

D31 5428 2 0 JT=ANALYTICAL AND BIOANALYTICAL CHEMISTRY



EXTRACT F=JT;SEQ=FREQ
f cs=netherlands canc inst
3 : Number of hits is 9781
?
f 3 and py=2009
4 : Number of hits is 589

?
ex f=jt;sample=589;seq=freq
Sample=589 records processed
242 terms extracted
242 terms selected



REPORT=STAT;F=JT
f cs=netherlands canc inst
3 : Number of hits is 9781
?
f 3 and py=2009
4 : Number of hits is 589
?
s report=stat;f=jt;sample=589
REPORT=STAT / F= JT
RECORDS: 589 GROUPS: 242
TOTAL: 589 MISSING: 0
VALID: 589 INVALID: 0 MAX: 27

27 4.58 CANCER RESEARCH |*************************

25 4.24 INTERNATIONAL JOURNAL OF RADIATION ONCOLOGY BIOLOGY PHYSICS |**********************

18 3.06 EJC SUPPLEMENTS |***************

16 2.72 JOURNAL OF CLINICAL ONCOLOGY |*************

15 2.55 CLINICAL CANCER RESEARCH |************

14 2.38 JOURNAL OF THORACIC ONCOLOGY |***********

13 2.21 EUROPEAN JOURNAL OF CANCER |**********

12 2.04 BLOOD |*********

11 1.87 BREAST CANCER RESEARCH AND TREATMENT |********

9 1.53 ANNALS OF ONCOLOGY |******

9 1.53 RADIOTHERAPY AND ONCOLOGY |******



EX F=RJ;SAMPLE=589
Sample=589 records processed
2268 terms extracted
2268 terms selected
D-NO HITS FREQ RELEV TERM

D1 279876 220 8 RJ=J CLIN ONCOL
D2 148712 141 5 RJ=CLIN CANCER RES
D3 795505 176 4 RJ=CANCER RES
D4 573898 118 3 RJ=CANCER
D5 379031 115 3 RJ=J NATL CANCER I
D6 304237 110 3 RJ=BRIT J CANCER
D7 124282 89 3 RJ=EUR J CANCER
D8 67395 81 3 RJ=ANN ONCOL
D9 106518 73 3 RJ=INT J RADIAT ONCOL
D10 1729635160 2 RJ=NEW ENGL J MED
D11 285106 91 2 RJ=ONCOGENE
D12 68673 76 2 RJ=NAT REV CANCER
D13 48987 50 2 RJ=BREAST CANCER RES TR
D14 39153 48 2 RJ=RADIOTHER ONCOL
D15 2947794176 1 RJ=P NATL ACAD SCI USA

Extract RJ



REPORT=STAT;F=RJREPORT=STAT;F=RJ



DIMDI: affordable alternative

• Citation counts are requested:
– by funding agencies
– for portfolios / curriculum vitae 
– all kinds of applications
– annual reports

• Hospitals cannot afford WoS or Scopus, but 
can access (S)SCI by using DIMDI



www.DIMDI.de

http://www.dimdi.de/static/en/db/dbinfo/is74.htm_945116164.htm



Telnet -- DIMDI (1)
Hello from DIMDI:

User name
Password

Select database(s)

IS74 - SciSearch (1974 - )
IN73 - Social SciSearch (1973 - )

ME66 - Medline (1966 - )



Hyperterminal



Classic search in browser



DIMDI
• http://www.dimdi.de/static/en/db/open/kommandos.htm

• http://www.dimdi.de/static/de/db/open/kommandos.htm

• http://www.dimdi.de/static/en/db/open/anleitungen.htm

English language screens available!

http://www.dimdi.de/static/en/db/open/kommandos.htm�
http://www.dimdi.de/static/de/db/open/kommandos.htm�
http://www.dimdi.de/static/en/db/open/anleitungen.htm�


Literature

• Eugene Garfield founder of ISI & SCI 
http://www.garfield.library.upenn.edu

• H-index: J. E. Hirsch, PNAS 102, 16569 (2005)

• Cross J, Impact factor – the basics. E-
resources management book. UKSG, 2006, 
DOI: 10.1629/9552448-0-3.17.1

• Bibliometrics at Karolinska Institute
http://kib.ki.se/en/node/45706

http://www.garfield.library.upenn.edu�
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1283832/�
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1283832/�
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1283832/�
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1283832/�
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1283832/�
http://uksg.metapress.com/openurl.asp?genre=article&id=doi:10.1629/9552448-0-3.17.1�
http://kib.ki.se/en/node/45706�


BIBLIOMETRICS:
ANY  QUESTIONS?

Thank you for attending!







Citing: citation counts

• Making use of the reference lists of journal 
articles

• Eugene Garfield for indexing (and retrieval) 
based on computer instead of human 
intelligence (or terminology)
AU: BORST P
SO: CELL CYCLE; VOL: 7; p. 1353-1359 / 2008 MAR  17/
RF: BORST P, … / RJ: DRUG RESIST UPDATES
RF: HELLEDAY T, …/ RJ: CELL CYCLE
RF: CLAIJ N, ...   / RJ: ONCOGENE 



Citing: citation counts (2)

• Sample record in DIMDI:

ND: IS272MT000530001
AU: Johnsingh AA; Johnston JM; Merz G; Xu JL; Kotula L …
TI: Altered binding of mutated presenilin with …
SO: FEBS LETTERS; VOL: 465; p. 53-58 /2000 JAN 7/
… 
RF: ARTAVANISTSAKON.S,1995,V268,P225  RJ: SCIENCE
RF: BEELER TJ,1979,V254,P6229  RJ: J BIOL CHEM
RF: BILBE G,1992,V11,P2103  RJ: EMBO J
RF: CULVENOR JG,1997,V49,P719  RJ: J NEUROSCI RES
RF: DESTROOPER B,1999,V398,P518  RJ: NATURE



Being cited: ref search DIMDI
Replace initials by ##

No spaces, no dashes in names

In case of incomplete data for 
volume or page numbers 
replace by ?

F RF=Kruse JJCM,2007,V13,P945

F RF=Kruse J###,2007,V13,P945

F RF=van Waarde D,1978,V24,P197

F RF=vanWaarde D,1978,V24,P197

F RF=Kluijt I,2009,In Press,,P

F RF=Kluijt I,2009,V?



Cited ref search DIMDI (2)
D RF=Kruse ?

D RF=Kruse ####,2007,V13,P945

D RF=Kruse J###,2007?

F RF=KRUSE J###,2007,V13,p?

F RF=Veenstra RJ,1991,V20,P?!
F RF=Veenstra RJ,1991,V114,P?!
F RF=Verhoeven AAH,1994,V83,P?!
F RF=Wakeford R,1993,V306,P?!

D display
Display set numbers to include in 

search (or just to collect in logfile)

F find
Find command to get a set

? For any length for end-truncation

# truncation for none or one character

Multiple search commands upload 
text separated with !



Telnet -- DIMDI (2)
sbas is74;in73
2 databases with 34819884 documents selected 
IS74 SciSearch Thomson Reuters 
IN73 Social SciSearch Thomson Reuters 

S-No  Hits   Search Expression  
2  5839  RF=AARONSON NK?  
3  571  2 AND PY=2009  
? 
ch dup
571 records processed 
173 duplicates removed 

4: 398 check duplicates: unique in s=3



Cited ref search DIMDI (3)
d rf=Aaronson NK,?

D-NO HITS DESCRIPTOR 

D1 10 AARONSON NK,,V,P 
D2 1  AARONSON NK,,V,P185 
D3 1  AARONSON NK,,V,P43 
D4 1  AARONSON NK,,V67,P839 
D5 2  AARONSON NK,,V85,P365 
D6 1  AARONSON NK,1933,V85,P365 
D7 2  AARONSON NK,1964,V2,P69 
D8 2  AARONSON NK,1982,V111,P231 
D9 1  AARONSON NK,1982,V2,P69 
D10 2 AARONSON NK,1982,V28,P1304



Cited ref search DIMDI (4)
D131 1 AARONSON NK,1993,V85,P36 
D132 2 AARONSON NK,1993,V85,P362 
D133 1 AARONSON NK,1993,V85,P363 
D134 21 AARONSON NK,1993,V85,P364 
D135 3403 AARONSON NK,1993,V85,P365 
D136 1 AARONSON NK,1993,V85,P3653 
D137 5 AARONSON NK,1993,V85,P368 
D138 1 AARONSON NK,1993,V85,P385 
D139 1 AARONSON NK,1993,V85,P64 
D140 9 AARONSON NK,1993,V85,P65

F (D131 TO D140) AND PY=(1993;1994;1995)



Output Reference Manager

F RF=Kruse JJCM#,2007,V13,P?

(in RTF/Word document output from RM):

As appropriate “find & replace”

- initials:    “ ^$^$^$#,” by “ ####,”

- prefixes:  “=van de” by “=vande”

- dashes:  “Verheijen-Voogd” by VerheijenVoogd”

- check for non-digital characters in volume and page numbers

- add exclamation mark at end for upload of multiple commands



Output Reference Manager (2)

F RF=Kruse JJCM#,2007,V13,P?

Choose either “display” or “find” commands

Choose to restrict to publication years of citing documents:

F PY=(2007 TO 2009) AND RF=................



LOG FILE !!
• Telnet:

– “transfer”

• Upload:
– Max chars

• >1000

• Browser:
– Open protocol
– Store protocol

• (Speichern)

• Upload:
– Max 256 chars



SEARCH HISTORY
• display sets NOT in search history
• display kept in log file

• statistics report NOT in search history
• statistics report in log file

• t hc  (whole listing)
• t last  (last 5 sets)
• remove sets with del s=..



END OF SEARCH

• Telnet: / Browser:

• t hc  (whole listing)

• INFO COST

• STOP



J STATS (5): DIMDI
• Extract command: 

– Takes time (time-out failure)
– Costs of processing time

• Breakdown in smaller sets (e.g. by year)
– F .. AND PY=2009
– F .. AND PY=2008

• Extract F=JT;SAMPLE=...;SORT=FREQ
• Extract F=JT;SAMPLE=...;SORT=A



J STATS (2): RM print term list



J STATS (3): RM print term list



J STATS (4): RM subj bibliogr



BIBLIOMETRICS
a short introduction

Suzanne Bakker
Netherlands Cancer Institute



Demo/hands-on: login DIMDI
http://www.dimdi.de

Opt for CLASSIC SEARCH IN BROWSER or a TELNET session

Enter login name and password:

Usercode : QUB5XMS8

Password : q9qBHHoZ
SBAS IS74;IN73

http://www.dimdi.de�


Telnet
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