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The im pact fac tor has be come the sub ject of wide spread con tro versy. It has grad u ally de vel oped to mean both jour nal and au -
thor im pact. The em pha sis on im pact fac tors obscures the main pur pose of bib lio graphic da t a bases cre ated at the In sti tute for
Sci en tific In for ma tion. I will here show how two of these da ta bases, Jour nal Ci ta tion Re ports and the Jour nal Per for mance
In di ca tors, can  be used to study sci en tific jour nals and the ar ti cles they pub lish, as well as the evo l u tion of sci en tific fields.
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I first men tioned the idea of an im pact fac tor in 1955 
(1). At that time it did not oc cur to me that im pact would
one day be come the sub ject of wide spread con tro versy.
Like nu clear en ergy, the im pact fac tor has be come a
mixed bless ing. It has been used con struc tively to se lect
the best jour nals for Cur rent Con tents® and the Sci ence
Ci ta tion In dex®, and for li brary col lec tions.  How ever, it
has been mis used in many sit u a tions, es pe cially in the
eval u a tion of in di vid ual re search ers.

In the early 1960s, Irving H. Sher and I cre ated the
jour nal im pact fac tor to help se lect jour nals for the Sci -
ence Ci ta tion In dex (SCI®). It was ob vi ous that a core
group of highly cited large jour nals needed to be cov ered
in the SCI. How ever, we also rec og nized that cer tain
small jour nals would not be se lected if we de pended
solely on ci ta tion counts (2). We needed a sim ple method 
for com par ing jour nals re gard less of their size.  So we
cre ated the jour nal im pact fac tor.

How ever, the term “im pact fac tor” has grad u ally
evolved, es pe cially in Eu rope, to mean both jour nal and
au thor im pact. This am bi gu ity of ten causes prob lems. It
is one thing to use im pact fac tors to com pare jour nals and 
quite an other to use them to com pare in di vid ual au thors.
Jour nal im pact fac tors gen er ally in volve rel a tively large
pop u la tions of ar ti cles and ci ta tions. In di vid ual au thors,
on av er age, pro duce much smaller num bers of ar ti cles.

Ev ery thing said in this ar ti cle has been stated re -
peat edly over the past 30 years. A re cent tu to rial ap -
peared in the Ca na dian Med i cal As so ci a tion Jour nal (3), 
and the abun dance of re cent bib li og ra phy on the im pact
fac tor (4-14) re flect gen eral in ter est in this is sue.

A jour nal’s im pact fac tor is based on two el e ments:
(a) the nu mer a tor, which is the num ber of ci ta tions in the
cur rent year to any items pub lished in a jour nal in the
pre vi ous 2 years, and (b) the de nom i na tor, which is the
num ber of sub stan tive ar ti cles (source items) pub lished
in the same two years. The im pact fac tor could just have
been based solely on the pre vi ous year’s ar ti cles. This
would give even greater em pha sis to cur rent re search.
Al ter na tively, a less cur rent im pact fac tor would be
based on three or more pre vi ous years.

Jour nal Ci ta tion Re ports

All ci ta tion stud ies can be nor mal ized to take into
ac count such time vari ables as half life as well as dis ci -
pline or ci ta tion den sity. The ci ta tion den sity (ref er ences
cited per source ar ti cle) is sig nif i cantly lower for math e -
mat ics than the life sci ences. The half-life (num ber of
cited years that cover 50% of the cur rent year’s ci ta tions) 
would be lon ger in phys i ol ogy than in mo lec u lar bi ol ogy. 
The im pact fac tors cur rently re ported each year by the
In sti tute for Sci en tific In for ma tion (ISI) in Jour nal Ci ta -
tion Re ports® (JCR) may not pro vide a com plete enough
pic ture for slower mov ing fields with lon ger half-lives.
How ever, an nual JCR data can be cu mu lated. Re gard -
less, when jour nals are stud ied within dis ci plines, the
rank ings based on 1-, 7- or 15-year im pact fac tors do not
dif fer sig nif i cantly, as I re ported for 200 jour nals in The
Sci en tist (15,16). When jour nals were stud ied across
fields, the rank ing for phys i ol ogy jour nals im proved sig -
nif i cantly as the num ber of years in creased, but the rank -
ings within the group did not change sig nif i cantly.
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The em pha sis that is placed on jour nal im pact fac -
tors ob scures the main pur pose of the Jour nal Ci ta tion
Re ports. The clas si fi ca tion of jour nals is a good ex am ple 
of how tra di tional clas si fi ca tion is very sub jec tive.
How ever, ex am i na tion of jour nal-to-journal ma tri ces
dem on strates the emer gence of new fields. Back in
1973, I dem on strated (17) the emer gence of ap plied vi -
rol ogy us ing jour nal-to-journal ci ta tion matrices of pa -
thol ogy jour nals.

For each of the thou sands of jour nals in JCR, there are 
two ba sic print outs – cited and cit ing jour nals. JCR is an
as so cia tive sys tem so we find out what a jour nal is re ally
about by de ter min ing the jour nal and sub ject mat ter it cites. 
This is in con trast to what a jour nal calls it self, which  is of -
ten anach ro nis tic – his tor i cally cor rect but ob so lete. 

Anal y sis of the jour nals that au thors of an other jour -
nal cite tells us a great deal about the un der ly ing con tent of
its ma te rial. In the case of the Jour nal of Ex per i men tal
Med i cine, I found in a 1972 study that its main fo cus was
on vi rol ogy (18).

Con sider then a ti tle like the Re view of Sci en tific In -
stru ments (RSI). The Ta bles 1-6 pres ent typ i cal JCR data
for this in ter dis ci plin ary jour nal. What does the ti tle “Re -
view of Sci en tific In stru ments” re ally mean? The JCR
cit ing jour nal re port for RSI dem on strates that in 1998,
RSI al most ex clu sively cited phys ics jour nals (Fig. 1).
Most life sci en tists would not con sider this a par tic u larly
rel e vant jour nal. How ever, cer tain mem bers of a bio -
med i cal re search team who use these types of sci en tific
in stru ments might.

Now, in con trast, con sider the JCR cited jour nal re -
port for RSI. In 1998, other than RSI it self, the jour nal
that cited it most was the Jour nal of Syn chro tron Ra di a -
tion (Fig. 2), a fair dis tance se man ti cally from “sci en -
tific” in stru ments.

Hansen and Henrikson (19) re ported “good agree -
ment be tween the jour nal im pact fac tor and the over all
[cu mu la tive] ci ta tion fre quency of pa pers on clin i cal
phys i ol ogy and nu clear med i cine.” How ever, clin i cal ed -
i tors, es pe cially of for eign lan guage jour nals, are not
pleased with im pact eval u a tions since the in ter na tional
re search and clin i cal lit er a ture is dom i nated by the Eng -
lish lan guage. Lo cal clin i cal jour nals are by def i ni tion
less rel e vant for most re search ers, and cited less fre -
quently. They are of great in ter est to drug firms for mar -
ket ing rea sons.

The Jour nal Ci ta tion Re ports tac itly im ply that ed i -
to rial items in such di verse jour nals, such as the Sci ence,
Na ture, JAMA, CMAJ, BMJ, and Lan cet, can be neatly
cat e go rized. Such jour nals pub lish large num bers of
items that are nei ther tra di tional sub stan tive re search nor
re view ar ti cles. These items (e.g., let ters, news sto ries,
and ed i to ri als) are not in cluded in JCR‘s cal cu la tion of
im pact. Yet we all know that they are cited, es pe cially in
the most re cent year. How ever, the JCR nu mer a tor in -
cludes ci ta tions to all items pub lished in these jour nals.
The as sign ment of ar ti cle codes is based on hu man judg -
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Table 1. The Review of Scientific Instruments – data from the
Journal Citation Reports 1998

Instruments Number
Total cites 10,548
Impact factor 1.177
Immediacy factor 0.206
Articles 810
Cited half-life 6.5
Citing half-life 7.7

Table 2. The Review of Scientific Instruments – calculation of the
impact factora

In year
Number of 

cites to articles articles
1997 809 830
1996 1,121 810
1997+1996 1,930 1,640

aCal cu la tion: Cites to re cent ar ti cles (1,930)/No. of re cent ar ti cles (1,640)
=1.177. Source: ISI Jour nal Ci ta tion Re ports, 1998.

Table 3. The Review of Scientific Instruments – cal cu lation of the
immediacy indexa

Parameter Number

Cites in 1998 to articles
 published in 1998

167

Articles published in 1998 810
Immediacy indexa 0.206a

aCal cu la tion: Cites to cur rent ar ti cles/No. of current ar ti cles. Source: ISI
Jour nal Ci ta tion Re ports, 1998.

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

1. Definitions
Cited half-life is the age range of 50% of the journal’s cited articles. 
The half-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 the result A by result B and truncate to the nearest tenth.

3. Cited half-life for RSI = 6.5. 
Breakdown of the citations to the journal by cumulative percent of 1998 cites to articles published in the following
  years:
1998 1997 1996 1995 1994 1993 1992 1991 1990 1989
1.58 9.25 19.88 32.76 40.28 45.56 55.00 59.20 63.28 68.68

aSource: ISI Jour nal Ci ta tion Re ports, 1998.



ment. A news story might be per ceived as a sub stan tive
ar ti cle, and a re search let ter might not be. Fur ther more,
no ef fort is made to dif fer en ti ate clin i cal ver sus lab o ra -
tory stud ies or, for that mat ter, prac tice-based ver sus re -
search ma te rial.

There is a wide spread but mis taken be lief that the
size of the sci en tific com mu nity that a jour nal serves af -
fects the jour nal’s im pact fac tor. While the larger jour -
nals re ceive more ci ta tions, they must be shared by the
equally larger num ber of pub lished ar ti cles. Many ar ti -
cles in large fields are not well cited, whereas ar ti cles in
small fields may have un usual im pact. There fore, the key 
de ter mi nants in im pact are not the num ber of au thors or

ar ti cles in the field, but rather the mean num ber of ci ta -
tions per ar ti cle (den sity) and the half-life or im me di acy
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Table 5. The Review of Scientific Instruments (RSI) – definition and calculation of the citing half-lifea

1. Definitions
Citing half-life is the age range of 50% of the journal’s cited articles. 
The half-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 the result A by result B and truncate to the nearest tenth. 

3. Cited half-life for RSI = 7.7
Breakdown of the citations from the journal by cumulative percent of 1998 cites to articles published in the
  following years: 
1998 1997 1996 1995 1994 1993 1992 1991 1990 1989
1.30 9.13 18.61 27.82 35.23 41.09 46.89 51.63 55.75 59.49

aSource: ISI Jour nal Ci ta tion Re ports, 1998.

Table 6. The Review of Scientific Instruments – the source dataa

Articles

No. of

Ratio (R/A)articles (A)
referenced
items (R)

Non-reviewed 802 11,316  14.1
Reviewed   8  1,065 133.1
Combined 810 12,381  15.3
aSource: ISI Jour nal Ci ta tion Re ports, 1998.

Fig ure 1. The Re view of Sci en tific In stru ments  – cit ing jour nal data from the Jour nal Ci ta tion Re ports, 1998.



of ci ta tions. This dis tinc tion was ex plained many years
ago in an es say on the “Gar field’s con stant” (20).

The size of a field, how ever, will de ter mine the num -
ber of “super-cited” pa pers. Some are the o ret i cal while
some will be meth od ol ogy pa pers. Thou sands of meth od -

ol ogy pa pers do not achieve ci ta tion dis tinc tion. In fact, ci -
ta tions to the super-cited pa pers rarely af fect the short-term 
im pact fac tors re ported in JCR. They do have a sig nif i cant
ef fect when one cal cu lates long-term im pact fac tors. 
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Fig ure 2. The Re view of Sci en tific In stru ments  – cit ing jour nal data from the Jour nal Ci ta tion Re ports , 1998.

Table 7. The Review of Scientific Instruments – citation impact
(cited items only) in one year periodsa

Year Cited impact No. of citations
No. of cited

papers

1981 13.27 4,712 355
1982 11.47 3,798 331
1983 10.15 2,792 275
1984 10.11 3,439 340
1985 10.37 4,768 460
1986 10.49 5,793 552
1987 9.89 3,847 389
1988 9.63 4,729 491
1989 10.48 6,844 653
1990 7.75 5,364 692
1991 8.66 3,523 407
1992 6.89 7,374 1,071
1993 6.18 3,141 508
1994 5.57 2,911 523
1995 4.72 4,225 895
1996 3.26 1,755 538
1997 2.33 976 418
1998 1.36 162 119
aSource: ISI Jour nal Per for mance In di ca tors, 1998.

Table 8. The Review of Scientific Instruments – percentage cited
papers in one year periodsa

Year % Cited
No. of cited

papers
No. of total papers

1981 87.42 355 406
1982 83.35 331 397
1983 87.00 275 316
1984 82.70 340 411
1985 84.86 460 542
1986 85.57 552 645
1987 87.59 389 444
1988 85.97 491 571
1989 86.71 653 753
1990 85.85 692 806
1991 83.04 407 490
1992 83.67 1,071 1,280
1993 81.66 508 622
1994 77.36 523 676
1995 75.20 895 1,190
1996 67.84 538 793
1997 50.11 418 834
1998 13.71 119 868
aSource: ISI Jour nal Per for mance In di ca tors, 1998.



Some an a lysts cen sor out such pa pers since their in clu sion
may dis tort the data in or di nately.

The time re quired to re view manu scripts may also af -
fect im pact. If re view ing and pub li ca tion are de layed, and
ref er ences to ar ti cles are no lon ger cur rent, they will not be
in cluded in the JCR im pact cal cu la tion. Even the ap pear -
ance of ar ti cles on the same sub ject in the same is sue of a
jour nal may have an ef fect. Opthof (21) re cently showed
how jour nal im pact per for mance var ies from is sue to is sue.

For greater pre ci sion, it is pref er a ble to con duct
item-by-item jour nal au dits so that any dif fer ences in im -
pact for dif fer ent types of ed i to rial ma te rial can be taken
into ac count (22). As stated ear lier, for a small num ber of

jour nals a bias may be in tro duced by in clud ing in the nu -
mer a tor ci ta tions to items that are not part of the de nom i -
na tor of source ar ti cles. How ever, most jour nals pub lish
pri mar ily sub stan tive re search or re view ar ti cles. There -
fore, sta tis ti cal dis crep an cies are sig nif i cant only in rare
cases. The JCR data have come un der some crit i cism for
this rea son among oth ers (23).

Jour nal Per for mance In di ca tors

Most ed i to rial dis crep an cies are elim i nated al to -
gether in an other da ta base called the ISI Jour nal Per for -
mance In di ca tors (JPI) (http://www.isinet.com/
 products/rsg/jperfind.html). This an nual com pi la tion
now cov ers ci ta tions from 1981 to 1999. Since the JPI
da ta base links each source item di rectly to its ci ta tions,
the im pact cal cu la tions are more pre cise. Using JPI one
can also ob tain cu mu la tive im pact mea sures for lon ger
pe ri ods. For ex am ple, the cu mu lated im pact for CMAJ
ar ti cles pub lished in 1981 is 9.04 (de rived by di vid ing
the num ber of ar ti cles pub lished in CMAJ that year [224]
into the num ber of ci ta tions to CMAJ be tween 1981 and
1998 [2024]). Using JPI  data, I was able to cal cu late 7-
and 15-year im pact fac tors for the 200 high- impact jour -
nals men tioned ear lier (15,16).

If we take again the ex am ple of the Re view of Sci en -
tific In stru ments, JPI data tell us that in 1981 the Re view
of Sci en tific In stru ments pub lished 406 pa pers but only
355 were ever cited. About 20% have never been cited at
all. I think this may say some thing about the ar chi val na -
ture of many in stru men tal ar ti cles.

And if the de gree of citedness were to be stricter,
and we clas si fied as un cit ed all those ar ti cles that were
cited only once or twice, or in volved one or two self ci ta -
tions, that would give us a better idea of how much of this 
ma te rial is re ally used. By con duct ing an ar ti -
cle-by-article au dit of the jour nal, that type of fre quency
dis tri bu tion would be very re veal ing (Ta bles 7 and 8).
For 1981, 87% of the ar ti cles from the Re view of Sci en -
tific In stru ments were cited, whereas 13% were never
cited at all. By con trast, con sider jour nals like the Cell or
Jour nal of Bi o log i cal Chem is try (Ta bles  9 and 10). In a
com pa ra ble 5-year pe riod, over 90% of Cell pa pers were
cited and 84% of JBC pa pers were cited. And one would
get com pa ra ble fig ures for Sci ence and Na ture (Ta bles 11 
and 12).

Im pact Fac tor as a Tool for Sci en tists and
Li brar ians

In ad di tion to help ing li brar ies de cide which jour -
nals to pur chase, jour nal im pact fac tors are also used by
au thors to de cide where to sub mit their ar ti cles. As a gen -
eral rule, the jour nals with high im pact fac tors are among 
the most pres ti gious to day. The per cep tion of pres tige is
a murky sub ject. Some would equate pres tige with high
im pact. How ever, some li brar i ans ar gue that the nu mer a -
tor in the im pact fac tor cal cu la tion is in it self even more
rel e vant. Bensman (4) stated that this 2-year ci ta tion
count is a better guide to jour nal sig nif i cance and
cost-effectiveness than is the im pact fac tor. 

Jour nal im pact can also be use ful in com par ing ex -
pected and ac tual ci ta tion fre quency. Thus, when ISI pre -
pares a “Per sonal Ci ta tion Re port” it pro vides data on the 
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Table 9. The Cell – percentage cited papers in one year periodsa

Year % Cited
No. of cited

papers
Total No. of

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 100.00 488 488
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: ISI Jour nal Per for mance In di ca tors, 1998.

Table 10. The Journal of Biological Chemistry – percentage cited
papers in one year periodsa

Year % Cited
No. of cited

papers
Total No. of

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 3,331 3,335
1991 99.81 3,675 3,682
1992 99.72 3,971 3,982
1993 99.84 3,910 3,916
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: ISI Jour nal Per for mance In di ca tors, 1998.



ex pected ci ta tion im pact not only for a par tic u lar jour nal
but also for a par tic u lar year, be cause im pacts change
from year to year. For his tor i cal com par i sons, a 1955 ar -
ti cle cited 250 times might be con sid ered a “ci ta tion clas -
sic”, whereas the thresh old for a 1975 ar ti cle might be
400 and a 1995 ar ti cle 1,000. These are some what ar bi -
trary thresh olds. When we so lic ited au thor com men tar -
ies on Ci ta tion Clas sics we of ten chose the most-cited
pa pers for a given jour nal, which might be the only jour -
nal in its field.

In the case of the Re view of Sci en tific In stru ments ,
let us look at it from that end of the spec trum. One could
ask how many of the thou sands of pa pers pub lished in
this jour nal were cited ten or more times over the 20-year 
pe riod? An even smaller num ber achieve a thresh old of
ci ta tion to war rant the des ig na tion Ci ta tion Clas sic.

Here are the ti tles of the three most cited pa pers in
this jour nal for the past 30 years:

1. Pierce DT, Celotta RJ, Wang GC, Unertl WN,
Galejs 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 is tics of tro -
choid al elec tron mono chro ma tor (1970), cited 217
times; and

3. Stern E, Heald SM. X-Ray fil ter as sem bly for flu -
o res cence mea sure ments of X-ray ab sorp tion fine struc -
ture (1979), cited 206 times.

While no phys ics lab would be with out the Re view
of Sci en tific In stru ments, it is clear that its im pact does
not match phys ics on the lead ing edge of re search. It is a
re pos i tory for de scrip tions of re ports on cus tom in stru -
ments that will never be used or needed again. Those ar ti -
cles are im por tant for C.V.s but do they jus tify space in
ex pen sive printed jour nals?

The use of jour nal im pact fac tors in stead of ac tual
ar ti cle ci ta tion counts for eval u at ing au thors is prob a bly
the most con tro ver sial is sue. Granting and other pol icy
agen cies of ten wish to by pass the work in volved in ob -

tain ing ac tual ci ta tion counts for in di vid ual ar ti cles and
au thors. Ar gu ably, re cently pub lished ar ti cles may not
have had enough time to be cited, so it is tempt ing to use
the im pact fac tor as a sur ro gate, vir tual count. Pre sum -
ably the jour nal’s im pact and the mere ac cep tance of the
pa per for pub li ca tion is an im plied in di ca tor of pres tige
and ex pected sub se quent ci ta tion. Typically, when the
au thor’s bib li og ra phy is ex am ined, a jour nal’s im pact
fac tor is sub sti tuted for the ac tual ci ta tion count. Thus,
use of the im pact fac tor to weight the in flu ence of a pa per 
amounts to a pre dic tion.

While it is true that the av er age pa per is not cited for
two or three years, a sig nif i cant per cent age are cited quite
rap idly. In deed, there is a myth in ci ta tion anal y sis that re -
cent pa pers can not be eval u ated. But many pa pers achieve 
rapid im pact. In deed, their ci ta tion fre quency in the first
six to eigh teen months in di cate they are pu ta tive Ci ta tion
Clas sics. This pat tern of im me di acy has en abled ISI to
iden tify “hot pa pers” in its bi monthly pub li ca tion Sci ence
Watch.® How ever, full con fir ma tion of high im pact is gen -
er ally ob tained two years later. By the time The Sci en tist
(http://www.the-scientist.com) in ter views au thors of such
“hot pa pers”, the field has usu ally moved on to an other
key phase of de vel op ment.  A se ries of such hot pa pers
may be a pre dic tor for No bel Class rec og ni tion.

Of the many con flict ing opin ions about im pact fac -
tors (4-14), I be lieve that Hoeffel (24) ex pressed the sit u -
a tion suc cinctly.

Im pact fac tor is not a per fect tool to mea sure the
qual ity of ar ti cles but there is noth ing better and it has the 
ad van tage of al ready be ing in ex is tence and is, there fore,
a good tech nique for sci en tific eval u a tion. Ex pe ri ence
has shown that in each spe cialty the best jour nals are
those in which it is most dif fi cult to have an ar ti cle ac -
cepted, and these are the jour nals that have a high im pact
fac tor. These jour nals ex isted long be fore the im pact fac -
tor was de vised. The use of im pact fac tor as a mea sure of
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Table 11. The Nature – percentage cited papers in one year
periodsa

Year % Cited No. of cited
papers

Total No. of
papers

1981 97.37 1,339 1,375
1982 98.23 1,338 1,362
1983 99.12 1,257 1,268
1984 99.32 1,184 1,192
1985 99.06 1,165 1,176
1986 99.13 1,155 1,165
1987 98.50 1,192 1,210
1988 99.26 1,090 1,098
1989 99.32 1,035 1,042
1990 99.72 1,124 1,127
1991 98.78 980 992
1992 99.22 1,035 1,043
1993 99.28 983 990
1994 96.54 895 927
1995 97.34 920 945
1996 99.08 877 885
1997 96.25 901 936
1998 67.73 651 961
aSource: ISI Jour nal Per for mance In di ca tors, 1998.

Table 12. The Science – percentage cited papers in one year
periodsa

Year % Cited No. of cited
papers

Total No. of
papers

1981 95.72 1,031 1,077
1982 96.75 956 988
1983 98.65 954 967
1984 98.43 884 898
1985 98.06 815 831
1986 97.75 785 803
1987 97.90 796 813
1988 98.71 848 859
1989 98.30 815 829
1990 98.58 843 855
1991 99.42 872 877
1992 97.68 972 995
1993 96.73 979 1,012
1994 93.81 972 1,036
1995 97.15 1,025 1,055
1996 94.24 1,032 1,095
1997 90.89 949 1,044
1998 61.38 655 1,067

aSource: ISI Jour nal Per for mance In di ca tors, 1998.



qual ity is wide spread be cause it fits well with the opin ion 
we have in each field of the best jour nals in our spe cialty.

Ac knowl edg ment
Pres ented at the Coun cil of Sci en tific Ed i tors An nual Meet ing,

San An to nio (TX, USA), May 9, 2000.
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