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We continue our study of Canadian
research by examining the citation data
not only for Canadian journals, but also
for Canadian-authored articles pub-
lished outside Canada. H. Inhaber has
done a lot of work in these areas. 1-4 Our
study is derived from the same data base
we used to study French journals. 5 The

data base includes all articles with Cana-
dian first authors listed in the 1973
Science Citation Index@ (SCP) and the
citation records for these articles during
the period 1973-1976.

In the French study, we investigated
the relationship between language-of-
publication and citedness. We found
that French authors who publish in Eng-
lish are cited more often than their col-
leagues who publish in French. While
English and French are both official
languages in Canada, Table 1 shows that
Canadian authors overwhelmingly pub-
lish in English. This is true whether or
not they are located in French-speaking
Canada. However, the zf~o of Canadian
articles published in French fared as
badly as French-authored articles
published in French. Of the Canadian
articles published in French, 39~0 were
cited. By comparison, the figure is 6470

for Canadian articles published in
English. More importantly, the average
Canadian article published in English
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received 5.5 citations. (The overall
average for the SCI file was 5.7. ) Cana-
dian articles publiihed in French aver-
aged only 2.6 citations, slightly worse
than the 2.95 citations that French-au-
thored, French-language articles re-
ceived. To comment any more on the
language issue, I think, is like beating a
dead horse.

Table 2 shows the dktribution and ci-
tation record of Canadian-authored ar-
ticles by country of publication. Cana-
dian scientists published 14,238 articles
in journals covered by the SC1 in 1973.
Over TO~O of those articles were pub-
lished abroad. US journals published
nearly half of all articles with Canadian
first authors. UK journals accounted for
10%. The rather high figure for the Ne-
therlands (4.87’0) testifies to the size of
the publishing industry in that country,
where such giants as Elsevier and af-
filiated companies are based.

The data in Table 2 show that any
analysis of Canadian research cannot be
based on a study of Canadian journals
alone. In Part 1 of this study, we showed

that only a few Canadian journals rank
very high in terms of impact.6 As is the
case with France and other countries,
the best research in Canada flows to in-
ternational journals. This international
orientation, however, has not attracted
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I Txb!e 1: The citation performance of Canadian authored articles by language used (articles published
1973; citation record 1973-76), A = Total items, B = Percen[ of total items, C = Ci!ed items.
f) = Percent of cited items. E = Percent of language items that became cited. F = Total citations.
G = Percent of tolal ci!a!ic.ns. H = Impact of items that became cited.

TABLE 1

Langunge A B c D E F G H

English 14.831 %. 1 9,504 97.6 t14.1 52, b88 98.9 5.5
French 574 3.7 226 2.3 39.4 579 1.1 2.6
Other 29 .2 7 ,1 24.1 Is 0.0 2.1

TOTAL 15.434 100.0 9,737 100.0 63.0 53,282 Iwo 5,5

I

Canadian scientists to French journals.
Less than 1‘-7.of Canadian articles were
published in France.

Sixty-six percent of Canadian-au-
thored articles published in Canada
were cited. Surprisingly, this is slightly
higher than the figure for Canadian arti-
cles published abroad—64%. Stated an-
other way, about 35% of Canadian ar-
ticles published at home or abroad were
not cited.

Of possibly greater interest is the fact
that cited articles with Canadian authors
published abroad received 6.1 citations,

while those articles published at home
received 4.1. The citation rate of Cana-

dian articles published in the Nether-
lands is higher than I expected (7.2),
while the citation rate for articles
published in France is the lowest (2.9).
This is consistent with our findings for
French-language journals.

We were interested in learning how

many articles in Canadian jottrnals were
published by Canadian authors. We
found that only 71.8% were published
by Canadians. Of the iterns in Canadian
journals that were cited, 74.9V0 were by

TaMe 2. Distribution of Canadian-authored articles” by country of publication showing various aspects of
citation uerfmmance (articles rmbtished in 1973; citation record 1973-1976). A = Articles amrearirw in
1973, B‘ = Percent of 1973 ~anadlan-authored articles. C = Number of articles cited ~~ 1973:76.
D = Percent of articles that became cited. E = Number of citations received in 1973-76. F = Percent of
citations received by Canadian-authored articles, G = Average number of citations to articles that
became cited. H = Percent of Canadian-authored articles [hat became cited

TABLE 2

Ptace of
Pubffcation

United States
Canada
United Kingdom
Net herlands
Switzerland
West Germsny
France
Denmark
Others

TOTAL

A

7,070
4,091
1,439

679
235
199
[07
106
312

14,238

B

49.7
28.7
10.1
4,8
1,6
1.4

.8

.7
2.2

103,0

c

4,477
2,699

993
507
167
156
58
40

143

9.237

D

48.5
29.2
10,8
5.5
1.8
1.7
.6
.4

1.5

lCQ.O

E

28,9139
10,936
5,140
3,657

788
810
167
244
401

51,052

F

56,6
21.4
10.1
7.2
1.5
1,6

.3

.5

.8

10Q.O

G

6.5
4,1
5.2
7.2
4,7
5.2
2,9
6,1
2.9

5.5

H

63.3
66.0
69.0
74.7
71,1
78.4
54.2
37.7
44.9

64.9

“Including notes, editorials and reviews
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Canadian authors. These articles re-
ceived 77.5~0 of the citations to the
Canadian literature.

Among all articles authored by Cana-
dians, 383 were cited 20 or more times.
Of these, only 38 (10%) appeared in
Canadian journals. These 38 articles
were cited a total of 960 times. One

third of these citations were by Cana-
dian authors. For the remaining 345
Canadian-authored articles published
abroad, 18% of their 13,436 citations
came from Canadian authors.

The articles publiihed in Canada were
cited about 25 times each. Those
published outside Canada averaged 39.
Clearly, the superstar papers of Canada
migrate abroad.

Table 3 lists the 1973 Canadian-au-
thored articles cited 30 or more times
from 1973-76 that were published in
Canada. Altogether, these eight articles
received 264 citations. It is interesting
to note that the Lossing article received
43?70 of its citations from the US and
27% from Canada. The Wood article,
on the other hand, received 73 ?ZO of its
citations from US authors and only 109’o
from Canadians. Yet both of these ar-
ticles appeared in the same journal, the
Canadian Journa! of Chemistry.

Similarly, the Durden article received

217’0 of its citations from US authors,
64?Z0 from Canadians, and 3~o from
British authors. But the Jones article
received only g~o of its citations from

the US, 367. from Canada, and 527’o
from others. (Japanese authors made up
33?7. of the “others” category. ) Yet the
Durden and the Jones articles both ap-
peared in the Canadian Journal of Bio-
chemistry.

Table 4 is a list of Canadian-authored
articles published abroad which re-
ceived 60 or more citations. These 18
articles were cited a total of 1,752 times.
Forty-six percent of these citations
came from US authors, lT~o from Cana-
dian authors, 12’7’ofrom British authors,
and 25 VOfrom others. High impact jour-
nals like Science, New England Journal
of Medicine, Bacten”ological Re vie WS,
and Pharmacological Revie w.r are well
represented on the list. Thus, the most
cited Canadian articles are published
abroad and generally published in the
high impact journals. As I’ve indicated
before, these lists of most-cited articles
tend to ignore smaller fields. For exam-
ple, the most-cited articles published in
fisheries research or earth science are
not represented.

I have never observed an American
bias against Canadian research. Clearly,
Canadians can publish in American as
well as international journals with little

dtificulty. In fact, what may bother our
Canadian colleagues is a special form of
imperialism. We not only treat them as
equals but as though they were Amer-
icans. No such accusation is made by our
friends in most other countries.

0?979 ,s,
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Table 3! Articles with 30+ citations by Canadian authors published in$ide Canada during 1973 (Note: In all cases. affiliation is that of the first author).

citations

1973.1976 Author/Affffiatlon Ankle Language

37

36

33

33

33

32

30

30

Lossing F P. National Research Council Otta wo. Onmn”o, Canada

Isenor N R, Merchant V, Hallsworth R S & Richards M C.
Uni~,.of Wa[erloo, Dept. of Ph.b,sics.Wa[C>rlOo.Ontario Canada

Britt B A, Kalow W, Gordon A, Humphrey J G & Rewcastle N B. Un,}.

of Toronto, Depi. of Anesthe.no, Iomnlo, Onmno. Canada

Deslongchamps P. Lebreux C & Taillefer R. llmv, of .Sherbrooke,

Dept. Chlm., Lab, S.vnlh Org. Sherhrooke, Que Canada

Jones S R & Hoffman 1. Urn},. of Toronto. Dept of Bioch emutry,

Toronto 181, Ontan”o, Canada

Durden D A, Phlfips S R & Boulton A A. llniv Hosp. Saska(oon,

Psychiatr. Res. Unit, Xaskatoon S 7N 0 W8, Saskatchewan. Canada

Chang T M S, Coffey J F, Barre P. Gonda A, Dirks J H,
Le\y M & Lister C. McGil/ Unt,., Ph.wlolr,gy Dept.. Montreal,

Que Canoda

Wcmd D J. Hruska F E, Mynott R J & Sarma R H.

Free-radicals by mms spectrometry. 4S. Icmiz.ation potentials and beats of
formation of C3H3, C3H5, and C.4H7 radicals and ions.
Con. f. Chem .5fJi24}:3973-t!l, 1972.

C02 freer-induced dksociation of SIF4 molecules into electronically
excited fragments. Can. J Phys 5f ( 12): f 281-8, 1973.

Mahgnant hyperthermia-investigation of 5 patients.
Can .4nm .V 2fX4\,431-67, 1973.

Importance of confirmation of [etrahedraf intermediate in hydrolyses of
es[erselective clearage of tetrahedral intermediate controlled by
orbital orientation. Can J. Chem. 511lf)):lbb5, 1973.

Pcnicdlocarboxypeptidase-S, a nonspecific SH-dependent exopepiidas. e.
Cam J Biochem, 5Cif2}:129q-310, f972.
Identification and dktribution <Ifbeta-phenylethy lane in rat.
Can J. Biochem 51(7} :995-IW2, 1973.

Micr(,capsule artificial kidney-treatment of patients with acute drug in-
toxication. Can. Med. A.r.mc J 108(4):429-33, 1973

Comparative proton magnetic-rewmance study of m<deeular ccmfonna-
Uni~ of Marutoba. Dept” of Chem. W,nnipeg R.7T 2N2, Mamtohu tion of uracil and b-AZA uracil nucleosides and nuclemidcs,
(’anada Con J Chern 51(1 S1:2571-7, f973.

Table 4: Arucks with W+ citations by Canadian authors published out$ide Canada during 1973 ( Note In all cases, affiliatmn is that of the first authorl

citations

1973-1976 Author/Afffffation Artkie

2% Seeman P. lJn, v of Toronto, Fat, Mcd LJcpt of Phormocology, Toro”(o Membrane actions of anesthetics and tranquilizers.
M.5S 1A 8. Onto no, Canada Pharm Re ,, 24.583-655, 1972,

197 Craik F f M & Lockhart R S. Lrntb. of loron:,,, Dept. of P.sycho[oRy, Le\ eis of prc>cesstng—fca me~c>rk [(m memory research,
Toronto On[ano. Canada J Verb. Learn I it)71-&l, i972,
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78

77

70

69

!! 67

65

62

62

62

61

60

60

Appleton T G, Clark H C & Manzer L E. Univ. of Western Ontan”o,Dept.
of Chemistry, London N6A 3K 7. Onran’o. Canada

Gallus A S, Hirsch J, Tuttle R J, Trebllcock R, Ofrrien S E.
Carroll J J, Minden J H & Hudecki S M. SI. Joseph. Ho.$pital, Dept. of
Lab. Med., 50 Charl:on Ave.. Hamilton. Ontan”o. Canada

Sanderson K E. Univ. of Calgary, Dept. of Biology. Calgary, Alberta,

Canada

Perry T L. Hansen S & Kloster M. Univ. of Bn’tish Columbia. FrIc. Med.,

Vancouver 8, BC, Canada

Sbiu R PC, Kelly P A & Frieacn H G. McGi// Univ., Dept. Exptl. Med.,

Montreal, Que., Canada

Whitfield J F, Rlxon R H, MacManus J P & Balk S D. Nat/. Res. Council

of Canada, Div. Biol., Ottawa 1, Ontan”o, Canada

Martin J B. McGill Univ., Montreal Gen. Hosp., Dept. Med., Montreal,

Que., Canada

Houmard J & Drapeau G R. Univ. of Montreal, Dept. of Microbiology,

Montreal 101, Que., Canada

Teo T S & Wang J H. Univ. of Manitoba, Dept. of Biochemistry, Winnipeg,

Maniloba, Canada

Grover S H, Guthrie J P, Stothers J B & Tan C T. Univ. of We$tem
Ontario, Dept. of Chemistry, London N6A 3K 7, Ontario, Canada

Farid N R, Mumo R E, Row V V & Volpe R. Wellesley Hospital,

Endocn”nol. Res. Lab., Toronto M4 Y IJ3, Ontario, Canada

Gmnstein M M, Younes M & Mihcemi J. McGill Univ., DepI. of
Physiology, Montreal, Que., Canada

Mitenko P A & Ogiftie R I. McGi// Univ Montreo/ Genem/ Hosp., Div. o/

CIin. Pharrn., Montreal, Que., Canada

Teo T S, Wang T H & Wang J H. Univ. of Manitoba, Dept. of
Biochemistry, Winnipeg. Manitoba, Canada

Homykiewicz O. Univ. of Toronfo, Clarke Inst. of Psychiat., Dept. of
Phmm.. Toronto, Ontario, Canada

Phillips A G & Fiblger H C. Univ. of British Columbia, Depl. of
Psychology, Vancouver 8, BC, Canada

Trans-influence-its measurement and significance.
Coord. Ch. Re. 10:335-422. 1973.

Small subcutaneous doses of heparin in prevention of venous
thrombosis. N. .Eng. J. Med. 238(11 ):545-51, 1973.

Linkage map of asfmoneUa-lymphymuriurn. Bact. Rev. 34(2): 176, 1970.

Huntington’s chores-deficiency of gamma-aminobutyric acid in brain.
N. .%g. J. Med. 288(7):337-42, 1973.

Radioreceptor assay for prolactin and other Iactogenic hormones.
Science 180(4089) :96E71, 1973.

Calcium, cycfic adenosine 3’-, S-monophosphate, and control of ceU-
profiieration-review. In Vitro. 8(4):257-8, 1973.

Neural regulation of growth-hormone secretion.
N. Eng. J. Med. 288(26): 1384-93, 1973.

Staphylococcal pmtesac-a proteolytic-enzyme specific for glutamoyl
bonds. PNAS US 69( 12):3506-9, 1972.

Mechanism of activation of a c ycfic adenosine 3’-, Y-monophosphate
phosphodesterase from bovine heart by calcium-ions-ident~lcation of
protein activator ss a CA2 + binding protein.
J. Biol. Chem. 248(17):5950, 1973.

Stereochemical dependence of delta-substituent effects in C-13 NMR-
spectra-deshlelding syn-axial interactions.
J. Magn. Res. 10(2):227-30, 1973.

Peripheral thymus-dependent (T) Iymphucytes in Grsve’s D~ease and
Hasbimoto’s thyroidhis. N. .Eng. J. Med. 288(25):1313-7, 1973.

Control of tidal volume and respiratory frequency in anesthetized cats.
J. APP. Physl. 35(4):463-76, 1973.

Rational intravenous doses of theophylline.
N. .Eng. J. Med. 289(12):603, 1973.

Pufilcation and properties of protein activator of bovine heart cyclic
adenosine 3’-, Y-monophosphate phmphcrdesteraae.
J. Biol. Chem. 248(2):588-95, 1973.

Dopamine in basal gangfia-its role and therapeutic implications (includ-
ing clinical usc of L-Dopa). Br. Med. B. 29(2): 172-8, 1973.

Dopaminergic and noradrenergic substrates of positive reinforcement—
differential effects of D-amphetamine and L-amphetamine.
Science 179(4073):575-6, 1973.
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