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Theimpactfactor hasbecomethesubject of widespreadcontroversy. Ithasgradually devd oped to mean both jour nal and aur
thorim pact. Theem phasisonim pact factorsobscuresthemain pur poseof bibliographicdat abasescreatedatthelnsti tutefor
Sci entificInfor mation. | will hereshow how two of thesedatabases, Jour nal Ci tationReportsand the Jour nal Per for mance
Indi cators,can beusedtostudy sci entificjour nalsandthear ti clesthey publish, aswell astheevol utionof sci entificfields.
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anal ysisandretrieval system

| first mentionedtheideaof animpact factorin 1955
(1). Atthat timeit did not oc cur to methat im pact would
oneday be comethesub ject of wide spread controversy.
Like nuclear energy, the impact factor has become a
mixed blessing. It hasbeen used con structively to select
the best jour nalsfor Cur rent Con tents® and the Sci ence
CitationIndex®, andfor li brary col lections. How ever, it
has been misused in many situations, especialyinthe
eval uationof individual researchers.

Inthe early 1960s, Irving H. Sher and | cre ated the
jour nal im pact fac tor to help select jour nalsfor the Sci-
ence Ci tation In dex (SCI®). It was ob vi ousthat a core
group of highly cited largejour nalsneeded to be cov ered
in the SCI. However, we also recognized that certain
small journals would not be selected if we depended
solely on ci tation counts (2). Weneeded asim plemethod
for com par ing jour nalsre gard less of their size. Sowe
createdthejour nal im pactfactor.

However, the term “impact factor” has gradually
evolved, especially in Europe, to mean both jour nal and
authorimpact. Thisambi guity of ten causesproblems. It
isonethingtouseim pact factorsto com parejour nalsand
quitean other tousethemto compareindi vid ual authors.
Jour nal impactfactorsgenerallyinvolverel atively large
populationsof arti clesandci tations. Indi vidual authors,
onav er age, producemuchsmaller numbersof arti cles.

Everything said in this article has been stated re-
peatedly over the past 30 years. A recent tutorial ap-
peared in the CanadianMedi cal Associ ationJour nal (3),
andtheabun danceof recent bibli og raphy ontheim pact
factor (4-14) reflect general inter estinthisissue.
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A jour nal’ sim pact fac tor isbased on two el ements:
(a) thenumer ator, whichisthenum ber of ci tationsinthe
current year to any items pub lished inajour nal in the
previ ous2 years, and (b) thedenomi nator, whichisthe
num ber of sub stantivearti cles(sourceitems) published
inthe sametwo years. Theim pact fac tor could just have
been based solely on the previ ousyear’sarti cles. This
would give even greater emphasis to current research.
Alternatively, a less current impact factor would be
based on three or more previ ousyears.

Jour nal Citation Reports

All ci tation stud ies can be nor mal ized to takeinto
ac count such timevari ablesashalf lifeaswell asdisci-
plineor citationdensity. Theci tationdensity (ref er ences
cited per sourcearti cle) issignif i cantly lower for mathe-
matics than the life sciences. The half-life (number of
cited yearsthat cover 50% of the cur rent year’ sci tations)
wouldbelongerinphysi ol ogy thaninmolecularbi ol ogy.
Theim pact fac tors cur rently re ported each year by the
Insti tutefor Sci entificInformation(1Sl) inJour nal Ci tar
tionReports® (JCR) may not pro videacom pleteenough
pic turefor slower mov ing fields with lon ger half-lives.
However, annual JCR data can be cumulated. Regard
less, when journals are studied within disciplines, the
rankingsbased on 1-, 7- or 15-year im pact fac torsdo not
dif fersignifi cantly, asl reportedfor 200jour nalsin The
Scientist (15,16). When journals were studied across
fields, therankingfor physi ol ogy jour nalsim provedsig-
nif i cantly asthenum ber of yearsin creased, but therank-
ingswithinthe group did not changesig nif i cantly.
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Theem phasisthat isplaced onjour nal im pact fac-
tors ob scures the main pur pose of the Jour nal Citation
Reports. Theclassi fi cationof jour nalsisagoodexample
of how traditional classification is very subjective.
However, examination of journal-to-journal matrices
demonstrates the emergence of new fields. Back in
1973, 1 dem on strated (17) the emer gence of ap plied vi-
rol ogy usingjour nal-to-journal ci tation matricesof pa-
thol ogy jour nals.

For each of thethou sandsof jour nalsin JCR, there are
two basic print outs—cited and cit ing jour nals. JCR is an
asso ciative system so wefind out what ajour nal isreally
about by deter miningthejour nal andsubject matteritcites.
Thisisincontrasttowhat ajour nal callsit self, which isof-
tenanachronistic—histori cally correctbutobsolete.

And y sisof thejour nalsthat au thors of an other jour-
nal citetellsusagreat deal about theun der ly ing content of
its material. In the case of the Journal of Experimental
Medicine, | found in a 1972 study that its main fo cus was
onvirol ogy (18).

Consider thenati tleliketheReview of Sci entificln-
struments (RSl). TheTables1-6 presenttypi cal JCR data
forthisinterdisci plinaryjour nal. What doestheti tle* Re-
view of Scientific Instruments’ really mean? The JCR
citingjour nal reportfor RS dem on stratesthat in 1998,
RSl almost exclusively cited physics journas (Fig. 1).
Most lifesci entistswouldnot consider thisaparticularly
relevant journal. However, certain members of a bio-
medi cal re search team who usethesetypesof sci entific
instrumentsmight.

Now, in contrast, consider the JCR cited jour nal re-
port for RSI. In 1998, other than RSI it self, thejour nal
that cited it most was the Jour nal of SynchrotronRadi &
tion (Fig. 2), a fair distance semantically from “sci en
tific” instruments.

Hansen and Henrikson (19) reported “good agree-
ment be tween thejour nal im pact fac tor and the over all
[cumulative] citation frequency of papers on clinical
physi ol ogy andnuclear medi cine.” How ever, clini cal ed-
itors, especially of foreign language journals, are not
pleased with impact evaluations since the international
researchandclini cal liter atureisdomi nated by the Eng-
lish language. Local clinical journals are by definition
less relevant for most researchers, and cited less fre-
quently. They are of great in ter est to drug firmsfor mar-
ketingreasons.
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TheJour nal Ci tation Reportstacitly imply that ed -
toria itemsin such di versejour nals, such asthe Science,
Nature, JAMA, CMAJ, BMJ, and Lancet, can be neatly
categorized. Such journals publish large numbers of
itemsthat arenei ther tradi tional sub stantiveresearchnor
review arti cles. Theseitems(e.g., let ters, newsstories,
and editori als) arenotincludedin JCR' scal culationof
im pact. Yet weall know that they are cited, especially in
the most recent year. However, the JCR numerator in-
cludesci tationsto all items pub lished in these jour nals.
Theassign ment of ar ti clecodesisbased on humanjudg-

Table 1. The Review of Sientific Instruments — data from the
Journal Citation Reports 1998

Instruments Number
Totd cites 10,548
Impact factor 1177
Immediacy factor 0.206
Articles 810
Cited hdf-life 6.5
Citing hdf-life 77

Table 2. The Review of Scientific Instruments — caculation of the
impact factor

Number of
Inyear
citesto aticles aticles
1997 809 830
1996 1,121 810
1997+1996 1,930 1,640

aCdculation: Citestorecent ar ti cles(1,930)/No. of recent ar ti cles(1,640)
=1.177. Source: 19 Jour nal Ci tation Reports, 1998.

Table 3. The Review of Sientific Instruments—cal culation of the
immediacy index

Parameter Number

Citesin 1998 to articles 167
published in 1998

Articles published in 1998 810

Immediacy indexa 0.2062

aCdculation: Citesto cur rent ar ti cles’/No. of current ar ti cles. Source: |9
Jour nal Ci tationReports, 1998.

Table 4. The Review of Scientific Instruments (RSI) — definition and calculation of the cited half-lifea

1. Definitions

Cited half-lifeisthe age range of 50% of thejournal’ s cited articles.
The haf-lifeinteger is the number of yearsfrom the current year to the years < or = 50% is cumul ated.

2. Cdculation
Step A: subtract the % reached just before 50% from 50%;

Step B: subtract the % reached just before 50% from the % in the next column to theright;
Step C: dividetheresult A by result B and truncate to the nearest tenth.

3. Cited half-lifefor RSl = 6.5.

Breakdown of the citations to the journa by cumulative percent of 1998 citesto articles published in the following

years.
1998 1997 1996 1995 194
158 9.25 19.88 3276 40.28

1993 1992 1991 1990 1989
45.56 55.00 59.20 63.28 68.68

aSource: 19 Jour nal Ci tation Reports, 1998.
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Figurel. The Reviewof i entificInstruments —cit ing jour nal datafrom theJour nal Ci tationReports 1998.

Table5. The Review of Sientific Instruments (RS) — definition and calculation of the citing half-lifex

1. Definitions
Citing hdf-lifeisthe age range of 50% of the journal’s cited articles.
The hdf-life integer is the number of years from the current year to the years < or = 50% is cumulated.
2. Calculation
Step A: subtract the % reached just before 50% from 50%;
Step B: subtract the % reached just before 50% from the % in the next column to the right;
Step C: divide theresult A by result B and truncate to the nearest tenth.
3. Cited hdf-lifefor RSl = 7.7
Breakdown of the citations from the journal by cumulative percent of 1998 citesto articles published in the
following years:
1998 1997 1996 1995 1994 1993 1992 1991 1990 1989
1.30 9.13 1861 27.82 35.23 41.09 46.89 51.63 55.75 59.49

aSource: 19 Jour nal Ci tation Reports, 1998.

ment. A news story might be per ceived as a sub stan tive Table 6. The Review of Sientific Instruments — the source dataz

arti cle, and aresearch | et ter might not be. Fur ther more, No. of

noef fortismadetodif fer enti ateclini cal ver suslabora

tory studiesor, for that mat ter, prac tice-based ver susre- Articles ) referenced Retio (RIA

searchmaterial. atides(A)  items(R) io (RIA)
There is a widespread but mistaken belief thatthe  Rarong 5z P a1

size of thesci entific com mu nity that ajour nal servesaf- Combined 810 12:381 153

fects the jour nal’ sim pact fac tor. While the larger jour-
nals re ceive more ci tations, they must be shared by the aSource: 19 Jour nal Ci tation Reports, 1998,

equally larger num ber of pub lished ar ti cles. Many ar ti-

clesinlargefields are not well cited, whereas ar ti clesin ) ) ) i
small fieldsmay haveun usual im pact. Therefore, thekey @ ti clesinthefield, but rather the mean num ber of ci ta-
deter mi nantsinim pact arenot thenumber of authorsor ~ tionsper arti cle(density) and thehalf-lifeorim medi acy
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Figure2. The Reviewof i entificlnstruments —cit ing jour nal datafrom theJour nal Ci tationReports, 1998.

of ci tations. Thisdistinctionwasex plained many years
agoinanessay onthe” Gar field’ scon stant” (20).
Thesizeof afield, how ever, will deter minethe num-
ber of “super-cited” papers. Some are theoretical while
somewill bemeth od ol ogy papers. Thou sandsof meth od-

ol ogy papersdo not achieveci tationdistinction. Infact, ci-
tationstothesuper-cited papersrarely af fect theshort-term
impact factorsreportedinJCR. They dohaveasignifi cant
effect when one calculates long-term impact factors.

Table 7. The Review of Scientific Instruments — ditation impact
(cited items only) in one year periods2

Table 8. The Review of Scientific Instruments — percentage cited
papersin one year periods

No. of cited No. of cited  No. of total papers

Year Citedimpact No. of citations papers Yer % Cited papers

1981 13.27 4,712 355 1981 8742 355 406
1982 11.47 3,798 331 1982 83.35 331 397
1983 10.15 2,792 275 1983 87.00 275 316
1984 10.11 3,439 340 1984 82.70 340 111
1985 10.37 4,768 460 1985 84.86 460 542
1986 10.49 5,793 552 1986 85.57 552 645
1987 9.89 3,847 389 1987 87.59 339 444
1988 9.63 4,729 491 1988 85.97 491 571
1989 10.48 6,844 653 1989 86.71 653 753
1990 7.75 5,364 692 1990 85.85 692 806
1991 8.66 3,523 407 1991 83.04 407 490
1992 6.89 7,374 1071 1992 83.67 1,071 1,280
1993 6.18 3141 508 1993 81.66 508 622
1994 5.57 2,911 523 1994 77.36 523 676
1995 472 4,225 895 1995 75.20 8% 1,190
1996 3.26 1,755 538 1996 67.84 538 793
1997 233 976 418 1997 50.11 418 834
1998 1.36 162 119 1998 1371 119 868

aSource: 19 Jour nal Per for mancelndi cators, 1998.

aSource: 19 Jour nal Per for mancelndi cators, 1998.
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Table 9 The Cdl — percentage cited papersin one year periods?

No. of cited Tota No. of
Year % Cited papers papers
1981 100.00 393 393
1982 100.00 410 410
1983 100.00 424 424
1984 100.00 381 381
1985 100.00 424 424
1986 100.00 434 434
1987 99.75 431 432
1988 100.00 423 423
1989 100.00 489 489
1990 100.00 4388 438
1991 100.00 479 479
1992 99.06 433 437
1993 100.00 480 480
1994 100.00 433 433
1995 99.78 491 492
1996 99.76 448 449
1997 100.00 449 449
1998 75.89 312 411

aSource: 19 Jour nal Per for mancelndi cators, 1998.

Someanalystscen sor out such paperssincetheirinclusion
may distortthedatainor di nately.

Thetimerequired to review manu scriptsmay also af-
fectimpact. If reviewingand publi cation aredelayed, and
ref er encestoarti clesarenolonger cur rent, they will not be
in cluded in the JCRim pact cal culation. Eventheap pear-
ance of ar ti cleson the same sub ject inthe sameissueof a
journal may have an ef fect. Opthof (21) re cently showed
how jour nal impact perfor mancevariesfromissuetoissue.

For greater precision, it is preferable to conduct
item-by-itemjour nal auditssothat any dif fer encesinim-
pactfor dif fer enttypesof edi torial material canbetaken
intoac count (22). Asstated ear lier, for asmall num ber of

Table10. TheJournal of Biological Chemistry —percentagecited
papersin one year periods

No. of cited Tota No. of
Yer % Cited papers papers
1981 99.50 2,209 2,220
1982 99.83 2,376 2,380
1983 99.91 2,387 2,389
1984 99.79 2,380 2,385
1985 99.79 2,466 2,471
1986 99.77 2,632 2,638
1987 99.74 2,690 2,697
1988 99.90 2,978 2,981
1989 99.78 3,285 3,292
1990 99.88 3331 3,335
1991 99.81 3,675 3,682
1992 99.72 3,971 3,982
1993 90.84 3910 3916
1994 99.77 4,836 4,847
1995 99.53 4,507 4,528
1996 98.79 4,890 4,950
1997 94.82 4,412 4,653
1998 43.03 2,185 5,078

asource: 19 Jour nal Per for mancelndi cators, 1998.
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jour nalsabiasmay beintroduced by includinginthenu
mer ator ci tationstoitemsthat arenot part of thedenomi-
nator of sourcear ti cles. How ever, most jour nalspublish
pri marily substantiveresearchorreviewarti cles. There
fore, statisti cal discrepanciesaresignifi cantonlyinrare
cases. The JCRdatahave comeun der somecriti cismfor
thisreason among oth ers(23).

Jour nal Per for mancel ndicators

Most editorial discrepancies are eliminated al to-
gether inan other databasecalled the | Sl Jour nal Per for-
mance Indicators  (JPI)  (http://www.isinet.com/
products/rsg/jperfind.html). This annual compilation
now cov ersci tations from 1981 to 1999. Since the JPI
databaselinks each sourceitem di rectly toitsci tations,
theim pact cal culationsaremore precise. Using JPI one
can also obtain cu mulativeim pact measuresfor lon ger
peri ods. For ex am ple, thecu mulatedim pact for CMAJ
arti clespublishedin 1981is9.04 (derived by di viding
thenum ber of ar ti clespublishedin CMAJ that year [224]
intothenum ber of ci tationsto CMAJ be tween 1981 and
1998 [2024]). Using JPI data, | wasableto cal cu late 7-
and 15-year im pact fac torsfor the 200 high- impact jour-
nalsmentioned ear lier (15,16).

If wetakeagain the ex am ple of theReview of Sci en
tificinstruments, JPI datatell usthat in 1981 the Review
of Sci entificInstruments pub lished 406 pa pers but only
355 wereever cited. About 20% have never been cited at
al. | think thismay say something about thear chi val na-
tureof many instrumental arti cles.

And if the de gree of citedness were to be stricter,
andweclassi fiedasuncit ed all those ar ti clesthat were
cited only once or twice, or involved one or two self ¢i tar
tions, that would give us abetter idea of how much of this
material is really used. By conducting an arti
cle-by-articleau dit of thejour nal, that type of fre quency
distribution would be very revealing (Tables 7 and 8).
For 1981, 87% of the ar ti clesfrom the Review of Sci en-
tific Instruments were cited, whereas 13% were never
citedat al. By contrast, consider jour nalslikethe Cell or
Jour nal of Bi ologi cal Chemistry (Tables 9and 10). Ina
com parable5-year period, over 90% of Cell paperswere
cited and 84% of JBC paperswere cited. And onewould
getcomparablefiguresfor Science and Nature (Tables11
and 12).

Im pact Factor asaTool for Sci entistsand
Librarians

Inadditiontohelpingli brariesdecidewhichjour-
nalsto pur chase, jour nal im pact fac torsare al so used by
authorstodecidewheretosubmittheir arti cles. Asagen
eral rule, thejour nalswith highim pact fac torsareamong
themost presti gioustoday. Theper ceptionof prestigeis
amurky sub ject. Some would equate pres tige with high
impact. How ever, someli brari ansar guethat thenumer &
torintheimpactfactor cal culationisinit self evenmore
relevant. Bensman (4) stated that this 2-year citation
count is a better guide to journal significance and
cost-effectivenessthanistheim pact fac tor.

Jour nal im pact can also beuseful incom par ing ex-
pected and actual ci tationfrequency. Thus, whenlS pre-
paresa“Per sonal Ci tation Report” it providesdataonthe
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ex pectedci tationimpact notonly for aparticularjour nal
but also for a particular year, because impacts change
fromyear toyear. For histor i cal com par i sons, a1955ar-
ti clecited 250timesmight beconsidereda“ ci tation clas
sic”, whereas the threshold for a 1975 article might be
400 and 21995 ar ti cle 1,000. These are some what ar bi-
trary thresh olds. Whenwesolicited author com men tar-
ies on Citation Classics we often chose the most-cited
papersfor agivenjour nal, which might bethe only jour-
nal initsfield.

In the case of the Reviewof Sci entificlnstruments,
let uslook at it from that end of the spec trum. One could
ask how many of the thousands of paperspublishedin
thisjour nal were cited ten or moretimes over the 20-year
period? An even smaller num ber achieve athresh old of
ci tationtowar rantthedesignation CitationClassic.

Here are theti tles of the three most cited papersin
thisjour nal for the past 30 years:

1. Pierce DT, Celotta RJ, Wang GC, Unertl WN,
Gales A, Kuyatt CE, Mielczarek SR. GaAs spin po lar-
ized elec tron source (1980), cited 246 times,

2. Stamatovic A, Schulz GJ. Char ac ter isticsof tro-
choidal electron monochromator (1970), cited 217
times; and

3. SternE, Heald SM. X-Ray fil ter assembly for flu-
orescencemeasurementsof X-ray ab sorptionfinestruc
ture (1979), cited 206 times.

While no physics lab would be with out the Review
of Sci entificInstruments, it is clear that itsim pact does
not match physicsonthelead ing edge of research. Itisa
repository for descriptionsof reportsoncustomin stru-
mentsthat will never be used or needed again. Thosear ti-
clesareim por tant for C.V.sbut do they justify spacein
expensiveprintedjour nals?

Theuseof jour nal im pact fac torsin stead of ac tual
arti clecitationcountsforeval uatingauthorsisprobably
the most controversial issue. Granting and other pol icy
agen cies of ten wish to by passthework in volved in ob-

Croat Med J 2000;41:368-374

tainingactual ci tation countsforindi vidual arti clesand
authors. Arguably, recently published articles may not
have had enough timeto be cited, so it istempt ing to use
theim pact fac tor asasur ro gate, vir tual count. Pre sum-
ably thejour nal’ sim pact and the mere ac cep tance of the
paper for publi cationisanimpliedindi cator of prestige
and expected subsequent citation. Typically, when the
author’s hibliography is examined, a journal’s impact
factor is substi tuted for theac tual ci tation count. Thus,
useof theim pact factor toweight theinfluenceof apaper
amountsto aprediction.

Whileitistruethat theav er age paper isnot cited for
twoor threeyears, asig nif i cant per cent agearecited quite
rapidly. Indeed, thereisamythinci tationanal y sisthat re-
cent paperscannot beeval uated. But many papersachieve
rapid im pact. In deed, their ci tation fre quency inthefirst
six toeighteenmonthsindi catethey areputative Citation
Classics. This pattern of immediacy has enabled ISl to
identify “hot papers’ initsbi monthly publi cationScience
Watch.® How ever, full confir mationof highimpactisgen
er ally obtained two years later. By the time TheSci entist
(http://www.the-scientist.com) inter viewsauthorsof such
“hot papers’, thefield has usu ally moved on to an other
key phase of devel op ment. A seriesof such hot papers
may beapredictor for Nobel Classrecognition.

Of themany conflict ing opinionsabout im pact fac-
tors(4-14), | believethat Hoeffel (24) ex pressed thesit u-
ationsuccinctly.

Impact factor is not a perfect tool to measure the
qual ity of arti clesbut thereisnothing better andit hasthe
advantageof al ready beinginexistenceandis, therefore,
a good technique for scientific evaluation. Experience
has shown that in each specialty the best journals are
those in which it is most dif fi cult to haveanar ti cleac-
cepted, and these are thejour nalsthat have ahighim pact
factor. Thesejour nalsex istedlongbeforetheim pact fac-
tor wasdevised. Theuseof im pact fac tor asameasure of

Table 11. The Nature — percentage cited papers in one year
periods?

Table 12. The Science — percentage cited papers in one year
periods:

Year % Cited No. of cited Tota No. of Year % Cited No. of cited Totd No. of
papers papers papers papers
1981 97.37 1,339 1,375 1981 95.72 1,031 1,077
1982 98.23 1,338 1,362 1982 96.75 956 983
1983 99.12 1,257 1,268 1983 98.65 94 %7
1984 99.32 1,184 1,192 1984 98.43 834 898
1985 99.06 1,165 1,176 1985 98.06 815 831
1986 99.13 1,155 1,165 1986 97.75 785 803
1987 98.50 1,192 1,210 1987 97.90 7% 813
1988 99.26 1,000 1,098 1988 98.71 848 859
1989 99.32 1,035 1,042 1989 98.30 815 829
1990 99.72 1,124 1,127 1990 98.58 843 855
1991 98.78 980 992 1991 99.42 872 877
1992 99.22 1,035 1,043 1992 97.68 972 995
1993 99.28 983 990 1993 96.73 979 1,012
1994 96.54 895 927 1994 93.81 972 1,036
1995 97.34 920 945 1995 97.15 1,025 1,055
1996 99.08 877 885 1996 94.24 1,032 1,095
1997 96.25 901 936 1997 90.89 49 1,044
1998 67.73 651 961 1998 61.38 655 1,067

asource: 19 Jour nal Per for mancelndi cators, 1998.

aSource: 19 Jour nal Per for mancelndi cators, 1998.
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qual ity iswidespread becauseit fitswell withtheopinion
wehaveineachfield of thebest jour nalsinour specialty.

Acknowledgment
Presented at the Council of Sci entificEdi torsAnnua Meeting,

San Antonio (TX, USA), May 9, 2000.

10

11

12

13

14

Refer ences

GarfieldE. Ci tationindexestosci ence: anew di mensionin
documentationthroughtheassoci ation of ideas. Sci ence
1955;122:108-11. http://gar field.lk
brary.upenn.edu/essays/v6p468y1983.pdf

Brodman E. Choosing physi ol ogy jour nals. Bul letinof the
Medical Library Association 1960;32:479.

Garrfield, E. Jour nal im pact fac tor: abrief review. Cana
dian Medical Association Journal 1999;161: 979-80.
http://www.cma.ca/cmaj/vol-161/issue-8

/0979.htm

Bensman SJ. Sci entificandtechni cal seri alsholdingsopt
mi zationinaninef fi cient mar ket: aL SU seri alsredesign
projectexercise. Li brary Resources& Techni cal Services
1998;42:147-242.

Broady A.Impact Factor asthebest op er ational measureof
medi cal jour nals[letter]. TheLan cet 1995; 346:1300-1.
Foster WR. Im pact Fac tor asthebest op er ational measure
of medi cal jour nals[letter]. TheLan cet 1995;346:1301.
Semenzato G, Agostini C. The im pact fac tor: deeds and
misdeeds. Sarcoidosis Vasculities and Diffuse Lung
Dieases 2000;17:22-6.

RenA, LiangP, Zu, G. Thechal lengefor Chi nesesci entific
jour nals. Sci ence 1999;286:1683.

Lobo RA. The ‘Impact Factor’: where are we headed?
Journal of the Society for Gynecologic Investigation
2000;7:3.

PicusD. VIR s1998im pact fac tor. Part 1. Jour nal of Vas
cular and I nterventional Radi ol ogy 2000;11: 147-8.
Oreopoulos DG, Edi tor' sreport 1999: record highim pact
factor putsPDI inelitegroup. Peritoneal Di a y sisInter na
tional 2000;20:5-6.

Fenton JE, Brazier H, deSouza A, Hughes JP, McShane
DP. Theaccuracy of ci tationand quotationinotolar yngok
ogy/head and neck sur geryjour nals. Clini cal Otolaryngok
ogy 2000;25:40-4.

Sorrentino D, De Biase F, Trevis A, Bartoli E. Scientific
publi cationsin gastroenterolo%y andhepatology inWestern
Europe, USA and Ja pan in the years 1992-1996: a global
survey. Di gestion2000;61:77-83.

Pittler MH, Ab bot NC, Harkness EF, Ernst E. Lo cation
biasincontrolledclini cal tri alsof complementary/al ter na
tive therapies. Journa of Clinica Epidemiology
2000;53:485-9.

374

15

16

17

18

19

20

21

22

23

24

Croat Med J 2000;41:368-374

Gar field E. Long-termvs. short-termjour nal im pact: does
itmatter?TheSci entist 1998;12:10-2.

http://www.the-scientist.library.upenn.edu/yr1998
[feblresearch 980202.html

Gar field E. Long-term vs. short-term jour nal im pact (part
II). The Scientist 1998;12:12-3. http://www.
the-scientist.li brary.upenn.edu/yr1998/july/re
search_980706.html

GarfieldE. Citationanal y sisof pathol ogyjour nalsreveals
need for ajour nal of ap plied vi rol ogy! Cur rent Contents
No. 3, p.5-8 (January 17,1973). Reprinted in Essaysof an
InformationScientist, Vol. 1. Phil adel phia(PA): 1Sl Press;
1977. p. 400-3.
http://www.garfield.library.upenn.edu/essays/
V1p400y1962-73.pdf

Garfield E.Jour nal CitationSudies. 3. Jour nal of Exper i
mental Medi cine com pared with Jour nal of Immunol ogy;
or how much of acli ni cianistheim mu nol o gist?Current
ContentsNo. 26 (June 28, 1972). Re printed inEssaysof an
InformationScientist, Vol. 1. Phil adel phia(PA): 1S] Press;
1977. p. 326-9.

Hansen HB, Henriksen JH. How well does journal “im-
pact” work intheassessment of papersonclini cal physi ok
0 and nuclear medicine? Clinical Physiology
1997;17:409-18.

Gar field E. Istheratio be tween num ber of ci tationsand
publi cationscited atruecon stant?Cur rent Contents No. 6
(Feb 9, 1976). Reprinted in Essays of an Information
cientist, Vol. 2. Philadelphia (PA): 1Sl Press, 1977. p.
419-21. http://garfield.library.upenn. edu/es-
says/v2p419y1974-76.pdf

Opthof T. Sub mission, ac cep tancerate, rapid review sys
temandim pact factor. Cardiovasc Research 1999;41:1-4.

Gar fiedldE. Whichmedi cd jour nashavethegreat estim pact?
Annds of Internal Medicine 1986;105: 313-20. http:/gar-
field.li brary.upenn.edu/essays/v10p007y1987.pdf

Van Leeuwen TN, Moed HF, Reedijk J. JACS still top ping
Angewandte Chemie: bewareof er roneousimpactfactors.
ChemicalIntelligencer 1997;3:32-6.

Hoeffel C. Journal impact factors [letter]. Allergy
1998;53:1225.

Cor respondenceto:
EugeneGarfield .
ChairmanEmeritus,1SI*
Publisher, The Scientist®

3501 Mar ket Street

Phil adel phia, PA 19104
garfield@codex.cis.upenn.edu

http://www. EugeneGarfield.org



