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ABSTRACT

A review of literature discussing the status and impact of mainstream Korean research revealed
that there have been few studies carried out to investigate the status of Korean mainstream medical
research and that we need to know exact status of Korean medical papers published in mainstream
journals. Accordingly, a study is undertaken to measure mainstream medical publication output by
authors at Korean institutions and its growth during the 1980s as recorded in MEDLINE,
EMBASE and SCI. For comparison purpose, a measurement of mainstream publication output of
chemistry, a scientific field which showed the best mainstream performance, is also made. The
database searching is limited to SCI for chemistry records.

*University of Chicago At}
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1. Introduction

Any researcher who desires the broadest
possible exposure and recognition of his work
would much prefer to publish his findings in
highly cited, international journals. Korean
medical researchers have been criticized for
not publishing much in those journals. Korean
medical researchers are concerned also about
the quality of their research because their
papers do not seem to be used (ie., cited) in-
ternationally or domestically. Since not much
is known specifically about the performance of
Korean medical research in world science, the
discomfort among Koreans may be somewhat
exaggerated. That is, it is obviously necessary
to gather information to assess the degree of
“mainstream” performance by Korean medical

researchers.

Definition of “Mainstream” Science

D' have been conducted to

Several studies
measure a nation’s impact on world science by
its publication output in  “mainstream”
journals, Though there are many arguments
about how to interpret such measurements.”’
Frame, Narin and Carpenter used the Science
Citation Index (SCI) database for their sur-
vey of world science and referred to the
database as “representing world science or

‘mainstream science, i.e, the most heavily

utilized science.”’ Thus, “mainstream” per-
formance has been measured using the SCI
database in those studies and “mainstream”
journals have been defined as any journals
indexed in SCI. These journals are selected on
the basis of several criteria, including citation

analysis, resulting in coverage of the most fre-

quently cited publications in the scientific,

1) For instance, a series of reports by T. Braun, W.
Glanzel and A. Schubert, such as “One More
Version of Facts and Figures on Publication
Output and Relative Citation Impact” and “The
Newest Version of the Facts and Figures on
Publication Output and Relative Citation Im-
pact”, which appear in Scientometrics 11 : 9-15,
12740, 12 :3-16, 13 : 18188, 14 : 3-15, 14 : 36582
are rather well known studies. Eugene Garfield,
“Mapping Science in the Third World,” Science
& Public policy 10 (1983) : 112 - 7.

2) Thomas O. Eisemon and Charles H. Davis argue
that if we look solely at Third World articles
published in mainstream journals, we see only a
tiny fraction of the work being carried out by

How-

ever, by restricting ourselves to mainstream

scientists in developing countries - - -

papers, at least we have some assurance that
this work meets some minimal international
standards of quality. “Publication Strategies of
Scientists in Four Peripheral Asian Scientific
Communities : Some Issues in the Measurement
and Interpretation of Non-mainstream Science,”
in Scientific Development and Higher Education . the
Case of Newly Industrializing Nations, eds by
Philip G. Altbach, et al. (New York :
1989}, p.28.

J. Davidson Frame, F. Narin and M. Carpenter,
“The Distribution of World Science,” Social
Studies of Science 7 (1977) : 502.

Praeger,

3
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technical and biomedical literature.” SCI
database covers the top 10% of all scientific

journals published worldwide.”

Mainstream Korean Medical Journals

There are no Korean medical

journals
covered in SCL® Therefore, in terms of the
restrictive definition given above, there are no
mainstream Korean medical journals. How-
ever, other large databases exist that provide
worldwide access to scientific (medical) litera-
ture. Although it is true that the inclusion of
Korean medical journals in international
databases of importance does not guarantee
their use, such inclusion means they are
findable and makes them more accessible to
the world scientists. So, I will extend the defi-
nition of a mainstream journal as follows : a
Korean medical journal will be defined as a
mainstream journal if it is indexed by re-
nowned international abstracting and indexing
services in the area of medicine, for my pur-
pose, MEDLINE and EMBASE (Excerpta
Medica online database).”
Unfortunately there are still very few

Korean journals covered by these two
databases among the approximately 100 schol-
arly medical journals currently published in
Korea. (125 journals are indexed in the Korean
Index Medicus: 1992.) Seven titles are covered
in MEDLINE. Two of them are dentistry

journals and another two are nursing journals.B)

there are three Korean medical

journals indexed in MEDLINE. Until recently,

Therefore,

only one Korean journal was indexed in Index
Medicus : Yonsei Medical journal published by
the College of Medicine at Yonsei University.
The journal was indexed by the database from
1964. The Journal of the Korean Medical Science
and the Korean Journal of Ophthalmology were
picked up by the database immediately when
the journals began publication in 1986 and in
1987. All these three journals are published in
English from cover to cover.

15 medical journals were covered by the

4) DIALOG SCISEARCH Bluesheet (Palo Alto, CA :
DIALOG Information Services, Inc., revised
April 1987), p.34-1.

5) David P. Hamilton, “Research Papers : Who's
Uncited Now?” Science 251 (January 4, 1991) :
25.

6) By contrast, one Korean journal in the field of
chemistry is included in SCI.

7) While other online abstracting and indexing
services such as Biological Abstracts (BA) and
Chemical Abstracts (CA) index a larger number
of Korean medical journals than these two
databases, providing some access to these
journals, MEDLINE and EMBASE are the
most central to the medical profession.

8) Dentistry and nursing will not be included in
the scope of medical literature used for this
study. For detailed explanation, see later section
Scope of Medical Literature.
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Excerpta Medica/ EMBASE during the 1980s.”
All original articles and significant con-

tributions from four journals—the Korean
Journal of Pharmacology, the Korean Journal of
Physiology, Tuberculosis and Respiratory Diseases,
and the Yonsei Medical Journal —are normally
included in the database. But, articles of the
other 11 journals are screened selectively for
inclusion into the database.!” None of the
Korean medical journals were indicated as pri-
ority journals selected for rapid input of
citations and abstracts. Since, this database
includes almost a dozen Korean-language
journals, Korean-language papers as well as
English-language papers are abstracted. Con-
tribution of Korean journals to the EMBASE
during 1988 is 0.26% of the total input to the
database (Rank 29 among 70 countries)."
Since Korean medical journals have not
received recognition within the international
databases in spite of the efforts of Korean
medical journal publishers to be integrated
into the international medical communication
network,'’?’ the surest way for Korean medical
researchers to disseminate their findings in-
ternationally is by publishing in non-Korean
mainstream journals. This is possibly a major
reason why Korean medical researchers are so
much concerned about their rate of publi-
cation in international journals published by

mainstream countries. But also, there is press-

scientists
3)

ure on in peripheral

publish

working

countries’ in general to their

findings in international journals, which are
seen to be more important—and more pres-
tigious —than local journals.m There is a gen-
eral feeling among Koreans that the best sci-
ence is published in international journals, and

that domestic journals are ignored by their

9) There were five more titles covered in
EMBASE during the 1980s that are not in-
cluded in the Korean Index medicus. They are
the Archives of Pharmacal Research, the Korean
Journal of Pharmacognosy, the Research Reports of
the Forest Research Institute, the Research Reports
of the Office of Rural Development, and the
Yakhak Hoeji.

10) The basis for the selection is originality of an
article. “Introduction” List of journals abstracted :
1990, {Amsterdam : Excerpta Medica, c1989).

11)  “Percentage Contribution of Journals by
Country of Origin,” List of Journals Abstracted
by  Excerpta  Medica @ 1989,
Elsevier, 1989), p. 2.

For example, some articles are in English (some-

(Amsterdam :

12

-

times with Korean abstracts accompanying the
English text). English are almost

always required to accompany Korean text

abstracts

articles. Bibliographic information for journal
titles and for every article included in these
journals is given both in Korean and English.

13

Eisemon and Davis assess the characterization
of scientific output of South Korea, Taiwan,
Singapore and Malaysia as peripheral, as being
of little consequence to world science in “Publi-
cation Strategies of Scientists,” p. 325.

14) Philip G. Altbach,

Scientific Development : the Promise of Newly

“Higher Education and

Industrializing Countries,” in Scientific Develop-
ment and Higher Education:the Case of Newly
Industrializing Nations, eds. Philip G. Altbach, et
al. {New York : Praeger, 1989), p. 5.
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colleagues. Therefore, they prefer to publish
in mainstream non-Korean journals rather
than in mainstream Korean journals if they
have a choice.

Interestingly enough, the same attitude
was also found among Japanese scientists,
even though dJapan is not

sense.’”  For

a peripheral
country in any instance,
Stankus, Rosseel and Littlefield'® found that
the researchers in nine highly visible Japanese
institutions!” export about 60% of their
papers (35% in American journals and 25% in
European journals), and that the best (ie,
the most highly cited) papers appear in
American journals, then in European journals,

18) Funda-

then finally in Japanese journals.
mental characteristics of the journals where
the most highly cited Japanese papers are
published is that these journals are the most
cited in their subjects. Based on these
experiments, they concluded that Japanese
themselves place primary emphasis on appear-
ing in highly cited American and European
titles.

It is clear that most researchers would
rather publish their best research results in
highly cited mainstream journals. The desire
of Korean medical researchers to publish in
mainstream non-Korean journals is quite
understandable, because Korean journals are
rarely covered in international databases, and
because it is very unlikely that even a main-

stream Korean journal would have the power

to attract foreign readers.

2. Korean Mainstream Medical Research

Growth of Korean Mainstream Papers

Korean researchers may not have published
as much as they would wish in mainstream
journals, but the number of Korean main-
stream papers has increased a great deal over
the last decade. Korean scientists contributed
(.08 percent of the papers in internationally
in SCI (ie.

“mainstream” journals) from 1981 to 1985

recognized journals indexed

according to Braun, Glanzel and Schubert’s

15) It usually ranks third in the world’s publi-
cation output (refer to Table 1).

16) Tony Stankus, Kevin Rosseel and William C.
Littlefield, in SCI
1983 —1985, published by
researchers in 9 Japanese institutions with

analyzed 3,634 papers

which  were

highly visible mainstream activity identified
by the Corporate Index of SCI. “Is the Best
Japanese Science in Western Journals?” The
Serials Librarian 14, nos. 1—2 (1988) : 95—107.
17) NEC, Hitachi and Fujitsu companies were
chosen for high

technology research, and

Dainippon Pharmaceutical, Ajinomoto and
Tanabe were chosen for biotechnology research.
Three Osaka  and

Nagoya —were selected for both disciplines,

universities — Tokyo,

18) Impact factors were determined for citations to
7,835 Japanese papers from 1982 to 1984 in 6
Japanese, 6 European and 6 American journals
with each set matched for subject.
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data.”) That is quite an increase from only
0.03 percent during the period from 1978 to
1980*Y as summarized in Table 1. During

1978 —1980,
)

Korean mainstream scientific

papers21 were published at the rate of 118
articles per year. The rate has almost tripled
to 312 articles per year during 1981 —1985. As
indicated in Figure 1, the increase in the pro-
portion of research papers originating from
Korean institutions {percentage share of world
publication output) during 1980-1985 was
very dramatic. Another study conducted by
Eisemon and DavisZ? clearly shows that the
growth of Korean mainstream authors, es-
pecially after 1980, has exceeded that of the
other three peripheral Asian scientific com-
munities studied (Figure 2). The absolute
number of mainstream scientists has grown

more than in the other peripheral countries as

well (Figure 3).

Slow Growth of Korean Mainstream

Medical Papers

It is demonstrated in the previous section
that there is growth in Korean mainstream
science in general. However, there are signs
that medicine is showing a slower increase
than other scientific fields in the production
of research papers published in mainstream
journals.

Braun, Glanzel and Schubert’s data (Table 1
and Figure 4) indicate that during 1978 —1980,

the life sciences™ comprised 29.1% (103/354),
a major portion, of mainstream Korean scien-
tific publication output. Chemistry was next
in proportion, with 20.9% (74/354) of total
Korean output in mainstream journals covered

in SCI. However, the ranking has changed

19) T. Braun, W. Glanzel and A. Schubert, “The
Newest Version of the Facts and Figures on
Publication Output and Relative Citation Im-
pact of 100 Countries,” Scientometrics 13, nos.
5-6 (1988) : 181 —-88.

20) T. Braun, W. Glanzel and A. Schubert, “One
More Version of the Facts and Figures on Pub-
lication Output and Relative Citation Impact
of 107 Countries : 1978 —1980,” Scientometrics 11,
nos. 1—2 (1987) : 9—15.

21) Original articles, reviews, notes and letters
published in mainstréam journals are defined
as mainstream papers. Only these four publi-
cation types deserve the name citable item and
no other publication type is relevant in impact
oriented evaluation. T. Braun, W. Glanzel and
A. Schubert, “Some Data on the Distribution
of Journal Publication Types in the Science Ci-
tation Index Database,” Scientometrics 15, nos.
5—6 (1989) : 325-30.

22) Eisemon, “Publication Strategies of Scientists,”
p. 325.

23) In their series of “Facts and Figures of Publi-
cation Output and Relative Citation Impact,”
Braun, Glanzel and Schubert regrouped clinical
medicine, biomedical research and biology into
life sciences. However in the present study,
only clinical medicine and biomedical research
are included in the scope of medical literature
to be examined. Detailed explanation of the
classification and grouping of scientific

subfields into fields appears in another section,

Scope of Medical Literature.
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TABLE 1

PUBLICATION OUTPUT AND RELATIVE CITATION IMPACT

1978 —1980 1981 —1985
Country
Rank Output % share RCR Rank Output % share RCR
All science fields combined
Korea 51 354 0.031 0.65 42 1,561 0.08 0.53
USA 1 407,726 36.34 1.03 1 751,635 36.67 1.05
Japan 4 70,794 6.31 0.93 4 135,645 6.81 0.90
Life sciences
Korea 65 103 0.017 .89 58 271 0.024 0.72
USA 1 250,941 40.34 1.01 1 460,861 40.33 1.04
Japan 5 31,557 5.07 0.90 3 64,663 5.66 0.86
Chemistry
Korea 48 74 0.047 0.69 35 522 0.198 0.62
USA 1 32,302 20.7 1.04 1 59,596 22.57 1.07
Japan 3 16,084 10.31 0.97 3 29,348 11.12 0.98
Physics
Korea 44 86 0.048 0.44 39 389 0.100 0.36
USA 1 58,742 32.55 1.10 1 134,937 34.71 1.09
Japan 3 13,542 7.50 0.90 "3 26,761 6.88 0.88
. Mathematics
Korea 51 11 0.038 0.63 44 57 0.108 0.53
USA 1 11,895 41.06 1.06 1 21,423 40.60 1.08
Japan 7 1,229 7.50 0.88 6 2,630 4.98 0.85
Engineering
Korea 36 434 0.199 0.65
USA 1 85,494 39.21 1.09
Japan 2 20,851 0.56 0.98

COMPILED FROM : T. Braun, W. Glanzel and A. Schubert, “One more version of facts and

figures on publication output and relative citation impact” and “The newest version of the facts

and figures on publication output and relative citation impact”, Scientometrics 11 : 9—15, 127 —40,
12:3-16,13:181—-88, 14 : 3—15.

NOTE : RCR (Relative Citation Rate) is ratio of observed to expected citation rate.
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Fig. 1. World share in publications : year by year

SOURCE : A. Schubert, W. Glmzel and T. Braun, “Scientometric Datafiles : a Comprehensive Set
of Indicators on 2,649 Journals and 96 Countries in All Major Science Fields and Subfields,”
Scientometrics 16, nos. 1—6(1989) : 431, 418, 438.
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Fig. 3. Mainstream science in four countries

SOURCE : Thomas O. Eisemon and Charles H. Davis, “Publication Strategies of Scientists in
Four Peripheral Asian Scientific Communities : Some Issues in the Measurement and Interpret-
ation of Non-mainstream Science,” in Scientific Development and Higher Education : the Case of
Newly Industrializing Nations, eds. Philip G. Altbach, et al. (New York : Praeger, 1989), p. 369.
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South Korea : 1981~1985

Mathematics(3.3%)

Life sciences(15.9%)

Physics(23.8%)

Fig. 4. Distribution of papers by major fields
SOURCE : A. Schubert, W. Glanzel and T. Braun, “Scientometric Datafiles : a Comprehensive Set
of Indicators on 2,649 Journals and 96 Countries in All Major Science Fields and Subfields,”
Scientometrics 16, nos. 1—6 (1989) : 431

1980 1985 % Change,
N % N % 1980 to 1985

Korea

Agriculture 9 59 5 0.6 —444
Behavioral Science 2 1.3 7 09 250.0
Biology 21 13.8 66 34 214.3
Chemistry 8 118 223 28.3 11389
Computers 3 2.0 13 1.6 ~ 3333
Energy 2 1.3 ] 0.0 ~100.0
Engineering 20 13.2 119 15.1 495.0
Forestry 1 0.7 0 0.0 -100.0
Geosciences 2 1.3 18 23 800.0
Materials Science 2 1.3 24 30 1100.0
Mathematics 4 2.6 14 1.8 250.0
Medicine 26 171 108 137 3154
Metallurgy 2 13 49 6.2 2350.0
Multidisciplinary 2 1.3 5 0.6 150.0
Physics 38 25.0 124 157 226.3
Unidentified 0 0.0 14 1.8 n/a
Total 152 789 419.1

Fig. 5. Mainstream scientific publications by field
SOURCE : Thomas O. Eisemon and Charles H. Davis, “Publication Strategies of Scientists in
Four Peripheral Asian Scientific Communities : Some Issues in the Measurement and Interpret-
ation of Non-mainstream Science,” in Scientific Development and Higher Education : the Case of
Newly Industrializing nations, eds. Philip G. Altbach, et al. (New York : Praeger, 1989), p. 355.
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over the years, with chemistry produced the
most publications, 33.4% (522/1,561), and
the life sciences comprised 17.36% (271/1,
561)%% in the 1980—1985 period. Eisemon and
Davis’ data (Figure 5) also illustrates this
point : where chemistry has increased 1138.9%
over the years from 1981 to 1985, medicine
increased by a more modest 315.4%, biologyZS)
increased by only 214.3%.

My speculation is that the Korean medical
education and training system may have
contributed to this relatively slow increase in
mainstream medical publication output.
Almost all the Korean physicians complete
their entire education and medical training in
Korea, and almost all the faculty members of
medical colleges and of affiliated teaching
hospitals hold degrees from Korean universities.
More specifically, faculty members of a medical
college are usually the graduates of the same
medical college where

they are currently

employed (that is, the so-called inbreeding

ratio®®

is very high among medical faculty
members). Therefore, it is very unlikely that
they are exposed to international communi-
cation networks while they are studying and
being trained. Their chances for international
contact are limited, and thus these scholars
have few opportunities to move quickly into
the international mainstream.

On the other hand, there are very large

numbers of Korean scientists with foreign

doctoral degrees in science and engineering,

and the numbers are still increasing. While
they were studying and doing research in
more industrialized countries, they can and
often do publish in mainstream journals. In
that process, they might have learned effective
strategies for publishing in mainstream
journals. Some retain personal relationships
and continue to exchange ideas, papers and
visits with other researchers in “mainstream”

countries even after they have returned to

Korea.?”) A consequence of this trend is elo-

24) In theory, percentage of distribution by fields
in Figure 4 should be the same as these
numbers calculated from Table 1 since they are
derived from the same dataset compiled by the

slight

discrepancies could not be identified from the

same researchers. The reasons for
information given in their papers.

25) Medicine together with biology in the Eisemon
and Davis survey correspond to life sciences by
Braun, Glanzel and Schubert’s studies.

26) The practice of filling faculty positions with its
own graduates whose highest degrees are from
the employing institution is defined as insti-
tutional inbreeding. Faculty members are ident-
ified as inbred if they held a terminal degree
from the institution at which they are teach-
ing. The inbreeding problem is discussed in
depth in the author’s unpublished paper “In-
breeding of Medical and Chemistry Faculty in
Korean context.”

27) As Eugene Garfield suggested, including a
scientist from a developed country on the re-
search team may be an effective strategy for
increasing the impact of third world research.
“Mapping Science in the Third World,” p. 119.
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Fig. 6. Scientific subfields
of extreme activity and/or attractivity
(1981 —1985 period)

SOURCE : A. Schubert, W. GIanzel and T. Braun, “Scientometric Datafiles

: a Comprehen-

sive Set of Indicators on 2,649 Journals and 96 Countries in All Major Science Fields and
Subfields,” Scientometrics 16, nos. 1—6 (1989) : 467.

quently demonstrated by a rapid growth of
publication output by Korean scientists in
mainstream journals, especially after 1980.
The

publications is comparably slower.

growth rate of Korean medical

An explanation may be needed as to why
1980 seems to be a turning point for a rela-
tive decrease in the growth rate of medical
papers. Until the late 1960’s, most of the doc-
toral degree holders in Korea were medical
doctors. More correctly, most of the doctoral
degrees conferred in Korea were in medicine.2)
There were not many science and engineering
Ph.D’s, especially earned from universities in
foreign countries. As Korea was industrialized,zg)
the national emphasis was given to the devel-
opment of science and technology, and related
programs were expanded in universities, conse-
quently producing many graduates to work in
industry. In comparison, medical research
manpower became relatively small’” In the

meantime, many students majoring in science

and engineering have taken up studies in
foreign countries. Since the early 19708V
there has been a national effort to induce
Korean scientists with reputations in foreign
countries to come back to Korea to teach and
to do strategic research. The number of

foreign science and engineering degree holders

28) 85.6% (244/285) of doctoral degrees conferred
in Korea during 1952—-1963 was in medicine.
Moongyo Tonggye Yoram [ Annual Survey of Edu-
cation) : 1963, p.326.

29) Tt is generally said industrialization of Korea
began in 1961 with President Park’s the Third
Republic.

30) 20.02% (525/2,623) of doctoral degrees con-

in 1989
Moongyo Tonggye Yonbo [Statistical Yearbook of
Education] : 1989, p.684—685.

31) Korea Advanced Institute for Science and
Technology (KAIST) was found in 1971. It is
supposed to be a driving force for Korean

ferred in Korea was in medicine

mainstream research in science and technology.
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working in Korea has increased since then.
The increase seemed very dramatic, especially
after 1980.

Eisemon and Davis state that “chemistry,
physics, engineering, and medicine dominate
the South Korean profile of mainstream sci-
ence. Most remarkable is the substantial ex-
pansion of chemical research and the develop-
ment of capacity in two industrial specialties,
materials science and metallurgy.”**’ The in-
clusion of the Bulletin of the Korean Chemical
Society in the SCI database since 1981 may
have contributed to the rapid growth in the
" number of Korean chemistry papers in the in-
ternational scene. The Bulletin is the only
Korean journal indexed in SCI, therefore the
only mainstream Korean journal in the strict
sense noted above. This may be interpreted as
an indication that chemistry is much more ac-
tive, or at least more internationally visible,
than other scientific fields. Schubert, Glanzel
and Braun also identified organic chemistry is
one of the scientific subfields showing high ac-
tivity and high attractivity33) in South Korea
(Figure 6).

Methodology

The brief review of literature discussing the
status and impact of mainstream Korean re-
search revealed that there have been few
studies carried out to investigate the status

of Korean mainstream medical research and

that we need to know exact status of Korean
papers published in mainstream journals. Ac-
cordingly, it is appropriate to measure main-
stream medical publication output by authors
at Korean institutions and its growth during
the last ten years (1980—1989) as recorded in
MEDLINE, EMBASE and SCI. The identifi-
cation of Korean papers will be limited to
papers published in non-Korean mainstream
journals. Papers in Korean journals indexed in
these international medical databases, even
though they certainly are international papers,
do not fall into the immediate scope of the
present study. For comparison purpose, a
measurement of mainstream publication out-
put of chemistry, a scientific field which
showed the best mainstream performance, will

also be made. The database searching will be

limited to SCI for chemistry records.

Databases to be Searched

MEDLINE, produced by the U.S. National

32) Eisemon, “Publication Strategies of Scientists,”
p. 336.

33) High attractivity reflects the fact that the
country’s citation impact in the given scientific
subfield is higher than world average. T. Braun,
W. Glanzel and A. Schubert,
Datafiles : a Comprehensive Set of Indicators
on 2649 Journals and 96 Countries in All Major
Science Fields and Subfields,” Scientometrics 16,
nos. 1—6(1989) : 13.

“Scientometric



138 HHERPEE $10% 1% 1993

Library of Medicine (NLM), is the most im-
portant database in the medical field and the
printed Index Medicus has been available
without fee to Korean doctors from very
early on* It covers virtually every area in
the broad field of biomedicine and indexes
articles from 3,353 journals published in over
70 countries. Abstracts, which are taken di-
rectly from the published articles, are included
for over 47% of the records added from 1975
forward.*” Approximately 300,000 records are
added each year, of which over 75% represent
publications written in the English language.
MEDLINE corresponds to three printed in-
dexes . Index Medicus, Index to Dental Literature,
and International Nursing Index. Additional
materials not published in Index Medicus are
included in the MEDLINE database in the
area of communication disorders, and popu-
lation and reproductive biology.‘%)

EMBASE has long been recognized as an
important, comprehensive index of the world's
literature on human medicine and related
disciplines. EMBASE provides access to
periodical articles from more than 3,500 pri-
mary journals from over 100 countries. And
additional 1,000 journals are selectively
screened for relevant articles. Nearly every as-
pect of human medicine, including topics in
the basic biological sciences with some rel-
evance to human medicine, is covered. Nurs-
ing, dentistry,

psychology,  paramedical

professions, podiatry, optometry, chiropractic,

and homeopathy are covered selectively. An
outstanding feature of EMBASE is its com-
plete coverage of articles on drugs and poten-
tial drugs. About 300,000 records are added an-
nually, over 60% of which contain abstracts.
All journal articles are added to the database
within 30 days after receipt of the journal,
and all records appear online with complete
indexing. Each record is classified and indexed
in accordance with a highly developed classifi-
cation schedule and controlled vocabulary. The
EMBASE is used to produce 46 printed ab-
stract bulletins and two printed drug litera-
ture bibliographies.37)

tific Information (ISI), is an international,
multidisciplinary index to the literature of

science, technology, biomedicine, and related

34) Probably from early 1960s.

35) Records added before 1975 do not contain
abstracts ; records added from 1984 to the pres-
ent have abstracts for about 59% of the
records. Citations to chapters or articles from
selected monographs were included from May
1976 through 1981.

36) DIALOG MEDLINE Bluesheet (Palo Alto, CA :
DIALOG Information Services, Inc, revised
February 1988), p. 152—1.

37) DIALOG EMBASE Bluesheet {Palo Alto, CA :
DIALOG Information Services, Inc., revised
July 1988), p. 72-1.

38) SCISEARCH is the correct name to refer to
the SCI online database. However, SCI is used
to mean both the database and the printed

volumes.
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disciplines. It contains all of the records
published in SCI bimonthly issues, plus ad-
ditional records from the Current Contents
series of publications. Documents indexed for
inclusion in the annual and five-year cumu-
lative index volumes of the printed SCI are
not entered in the SCI online database. SCI
is distinguished by two important and

unique characteristics.  First, journals
indexed are selected on the basis of several
criteria, including citation analysis, resulting
in coverage of the most frequently cited
publications in the scientific, technical and
biomedical literature. Second, in addition to
the more conventional retrieval methods, SCI
offers citation search for approximately 85%
of the documents indexed.’”

SCI has often been used in studies which
aim to measure a nation’s impact on world
science. One of the merits of utilizing this
database is the possibility that the results of
the present study can be compared to other
studies for the final analysis. Most import-
antly, SCI is the only database which provides
an effective means to verify citations to and
in mainstream Korean medical papers. The
only limitation of using SCI is that none of
the Korean medical journals are covered in
the database, making it impossible to compare
the characteristics and impact of medical
papers in mainstream non-Korean journals to

those in mainstream Korean journals. How-

ever, since the emphasis of the present study

is on identification of Korean medical papers
in non-Korean mainstream journals, the limi-

tation is a minor handicap.
Search Strategy

The major task of the present study is to
identify Korean medical papers in the three
databases, SCI, EMBASE and MEDLINE.
The identification of papers (search strategy)
is very database dependent. (Search state-
ments used to retrieve records of Korean
papers published in non-Korean journals are
summarized in Table 2.) It requires two
definitions : What is a Korean paper and what
is a medical paper? A Korean paper is defined
as a paper written by researchers, at least one
of whose addresses is in Korea. The decision
of which scientific subfields in medicine to in-
clude is so complex and elaborate that it
merits a detailed discussion in a later section,
Scope of the Medical Literature. Briefly, a medi-
cal paper is defined as a paper in any of the
scientific subfields listed under clinical medi-
cine or under biomedical research for the
tabulation of science literature indicators in
(S&E
Indicators).*” Two subfields, dentistry and

Science and  Engineering  Indicators

39) DIALOG SCISEARCH Bluesheet, p. 34—10.

40) National Science Board, Science and Engineering
Indicators (Washington D.C. : US. GPO, 1973— ).
Hereafter cited as S&E Indicators.
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veterinary medicine, will not be included in
the study. Nursing does not constitute a
subfield in S&E Indicators, so it is not in-
cluded in the present study either.

SCI search. As a first step, all the Korean
papers in the databases are to be identified.
This is rather straightforward with the SCI
database because the Geographic Location
(GL) field identifies the country of the
authors. The field was obviously derived
from the Corporate Source (i.e., address)
field, and covers every author, not just the
first author of a paper. The GL=SOUTH
KOREA is therefore a very comprehensive
and powerful search statement to retrieve all
the papers contributed from Korea. The next
step is to identify all the medical papers, and
this is a rather complicated process in SCI.
The set of records of all the medical papers
are union of all the medical specialties (i.e.,
Subject Category (SC) codes) listed in Table 3.
Korean medical papers are identified by the
intersection of the two sets : all the Korean
papers and all the medical papers. All the
Korean medical papers found in SCI are from
non-Korean journals, so a search to separate
papers into two groups (one from Korean
journals and the other one from non-Korean
journals) is not necessary. For retrieval
purposes, the combined set of all the medical
specialties is sorted by the Publication Year

(PY), and the records in the sorted sets are

downloaded from DIALOG SCI files.

EMBASE search. In EMBASE, the Cor-
porate Source (CS) field is used to list the

address of the authors. If authors from sev-
eral institutions have collaborated in the
preparation of the document, only the ad-
dress of the first author is listed. The ad-
dress includes country information and the
names of countries are generated from a code

)

and are therefore consistent.!! Accordingly,

there is no problem identifying papers
contributed by authors in Korean institutions
provided that they are the first ones listed. In
the case of EMBASE, any Korean papers in
the database are medical papers by definition.
Veterinary medicine is not covered in this
database, and nursing and dentistry are
covered only selectively. Any records that turn
out to belong to any of the three subfields will
be deleted from downloaded files later. A
search of CP=KOREA will retrieve all the
papers from Korean journals in the database.
By excluding all the papers in Korean journals
from the set of records for all the Korean
medical papers, all the mainstream Korean
medical papers in non-Korean journals are
identified. Then the records in two groups
(one from Korean journals and the other one
from non-Korean journals) are sorted by the

Publication Year (PY) to obtain publication

output in mainstream journals by Korean

41) DIALOG EMBASE Bluesheet (revised August
1980), p. 72—22.
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TABLE 3
MEDICAL SPECIALTIES USED FOR THE STUDY
SCI’s Subject Category CHI's field / subfield
Clinical medicine
1. Allergy Allergy
2. Andrology® -
3. Anesthesiology Anesthesiology
4. Cardiovascular system Cardiovascular system
— Dentistry & odontology® Dentistry®
5. Dermatology & venereal diseases Dermatology & venereal diseases
6. Endocrinology & metabolism Endocrinology
7. Gastroenterology Gastroenterology
8. Geriatrics & gerontology Geriatrics & gerontology
9. Hematology Hematology
10. Immunology Immunology

— =
W N o

14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
3L
32.

. Medicine, general & internal
. Medicine, lega
. Medicine, miscellaneous®

lb, c

Neurosciences
Obstetrics & gynecology

Oncology

Ophthalmology

Orthopedics
Otorhinolaryngology
Pathology

Pediatrics

Pharmacology & pharmacy

Psychiatry

Public health

Radiology & nuclear medicine
Respiratory system
Rheumatology

Substance abuse

Surgery

Toxicology®

Tropical medicine

Urology & nephrology

Veterinary medicine®

General & internal medicine
Miscellaneous clinical medicine®
Miscellaneous biomedicine®
Neurology & Neurosurgery
Obstetrics & gynecology?
Fertility?

Cancer

Ophthalmology

Orthopedics
Otorhinolaryngology
Pathology

Pediatrics

Pharmacology®

Pharmacy?

Psychiatry

Hygiene Public health
Radiology & nuclear medicine
Respiratory system
Arthritis & Rheumatism
Addictive disease

Surgery

Tropical medicine

Urology®

Nephrology?

Veterinary medicine®



Korean Mainstream Medical Papers Published in the 1980s 143

TABLE 3—continued

SCI's Subject Category CHI’s field /subfield

Biomedical research

33. Anatomy & morphology Anatomy & morphology

34. Biochemistry & molecular biology Biochemistry & molecular biology
35. Biophysics Biophysics

36. Biotechnology & applied microbiol® -

37. Cytology & histology Cell biology, cytology & histology
38. Developmental biology Embryology

39. Engineering, biomedical Engineering, biomedical

40. Genetics & heredity Genetics & heredity

41, Medicine, research & experimental General biomedical research

42. Microbiology Microbiology

43. Microscopy Microscopy

44. Nutrition & dietetics Nutrition & dietetics

45. Parasitology Parasitology

46. Physiology Physiology

47. Virology Virology

COMPILED FROM : “Source publications arranged by subject category”, SCI 1988 Annual: Guide
and List of Source Publications. In addition, SC codes were expanded on-line in June 1990 to update
the list. Appendix Table 5—24 “U.S. and world scientific and technical publications by field and
subfield : 1986,” S&E Indicators— 1989.

NOTE : Nursing is not in either list.

*The subject category (SC) code is not included in the present study.

PThe SC code is used in SCI, but not a subfield in S&E indicators.

“This SC code was not used in SCI until 1986 (Dialog File 433).

4This is one SC code in SCI, but two separate subfilds in CHIL

*SCI integrates miscellaneous clinical medicine and miscellaneous biomedine into one SC, “medi-

cine, miscellaneous”. Here, it is classified under clinical medicine.
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medical researchers for each year.
MEDLINE search. Corporate Source (CS)

field will be used for the identification of

Korean papers in MEDLINE. However, sev-
eral difficulties are encountered in searching
for Korean papers. The first problem is
caused by the fact that the database pro-
ducer of MEDLINE, unlike the other two
(EMBASE and SCI), does not make an ef-
fort to supply address (country) information
if it is not provided in the article. “The Cor-
porate Source field includes the affiliation for
the first named author- - -. The infor-
mation is taken directly from the source in
included for

the journal article and is

approximately one-half of the journals

d n42)

indexe One can assume that when a

Korean author publishes in international
journals, he will be conscientious enough to
identify his country as part of the address, so
the chances for missing these Korean papers
will be very small. Also, if Korea appears as
part of the institutional name, as in Korea
Advanced Institute of Science and Technology
(KAIST),* it is not a problem even if country
information is not supplied, because the search
CS =KOREA will still pick up the record.

Almost none of the papers in the three
Korean journals indexed in MEDLINE supply
country information as part of the address.
However, almost all of the authors in these

journals are Koreans. Therefore Journal Name

(JN) or Country of Publication (CP) search

is preferable for those papers. The CP field is
searchable for journal articles from 1966 for-
ward using the MeSH geographic codes from
the Z category in the MeSH Annotated Alpha-
betic List or the MeSH Tree Structures. The
code for Korea is 21.252.474.538.4)

The second and more significant problem
using MEDLINE is that the search of Korean
papers using CS can not be completed for all
the years to be covered in the present study.
The CS field is reportedly searchable in
MEDLINE only for records added from 1987
to the present.45) One way to compensate for
the problem is to use free text searching for
words such as “Korea”, “Korean” and “Seoul”.
The dilemma is that the search will obviously
generate false hits such as papers on diseases
found in Korea written by authors working in
46)

different countries,™’ not to mention the fact

42) DIALOG MEDLINE Bluesheet (revised March
1983), p. 154 -28.

43) Please note KAIST is quite often used in place
of Korea Advanced Institute of Science and
Technology, causing a search problem.

44) It is better to use the country code because
country names can not be searched using the
CP field for the years 1975—-1981. DIALOG
MEDLINE Bluesheet (revised March 1983),
p. 15427,

45) DIALOG MEDLINE  Bluesheet
February 1991), p. 152-3.

46) For example,

(revised

“Nephropathia epidemica and
Korean hemorrhagic fever : the veil lifted?”
written by K. M. Johnson and appeared in
Journal of Infectious Diseases 141, no. 2

(February 1480), p. 135.
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hat it can not be an exhaustive search either.*”’
Therefore, it is decided to limit the search of
the Korean papers by one search statement :
CS =(KOREA? OR SEOUL),™® and not to make
an attempt to search the Korean papers for
the years 1980 and 1981.*Y

Korean medical papers are located by ex-
cluding nursing, dentistry and veterinary
medicine from all the

SubFiles

Korea papers. Two
(SF), nursing and dentistry, are
searched in order to exclude records from
these two fields. The records from veterinary
medicine will be manually excluded from
" downloaded files after the search is completed
and the relevant records are retrieved, since a
separate subfile for veterinary medicine does
not exist. A search of CP=Z1.252.474.538 will
retrieve all the papers from Korean journals
in MEDLINE. By excluding all the papers in
Korean journals from the set of records for all
the Korean medical papers, all the mainstream
Korean medical papers in non-Korean journals
are identified. Then the records in two groups
(one from Korean journals and the other one
from non-Korean journals) are sorted by the

Publication Year (PY).

Locating Korean chemistry papers. The

identification of chemistry papers will be
performed using SCI, employing a strategy
similar to that described above. All the scien-
tific subfields of the chemistry field contain
the word “chemistry” as part of the SC code.>”
Therefore, one search statement SC=CHEMIS-

TRY. is sufficient to retrieve all the chemistry
records in the database. The set of records for
Korean chemistry papers is the intersection of
SC=CHEMISTRY and GL=SOUTH KOREA. Since
there is one Korean chemistry journal covered
in the database, it is necessary to differen-
tiate records from that journal from records
from non-Korean journals. This can be easily
done by performing a search JN=BULLETIN
OF THE KOREAN CHEMICAL SOCIETY (i.e.,
all the records in the Korean journal), and ex-
cluding the records retrieved from the total
Korean chemistry records found, leaving the

records of papers in non-Korean journals.

Scope of Medical Literature

The compilation of 47 medical specialties
(Table 3) used for the present study is pri-
marily based on “source publications arranged

by subject category,” which appears in SCI

47) It is not possible (nor economical) to list all
the city names in Korea.

48) “7" is a truncation symbol used in DIALOG.

49) In fact, a free text search of (KOREA? OR
SEOQUL) in MEDLINE for the years 1980 and
1981 resulted in zero records.

50) All the relevant chemistry subfields as found
in SC code list are : chemistry; chemistry, ana-
lytical; chemistry, applied: chemistry, inor-

ganic & nuclear; chemistry, organic: and chem-

istry, physical. Polymer science is not included
in the study even though it is a subfield of

chemistry in S&E Indicators.
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1988 Annual : Guide and List of Source
Publications. In addition, SC codes were
expanded on-line in June 1990 to update the
list. Then this SC list was compared to the
subfield listing developedby the Computer
Horizons, Inc. (CHI)’" When a different
term is used by CHI, a SCI term is chosen

g. developmental biology rather than embry-
ology, neur- oscience instead of neurology &
neurosurgery). Pharmacology and pharmacy
are two separate subfields in CHI, but one
subject category in SCI ; therefore it is one
medical specialty in this study.

The classification of a subfield (i.e., subject
category) into clinical medicine or into
biomedical research is based on the CHI sys-
tem® as it appears in Appendix Table 5—4
“US. and world and technical
publications by field and subfield : 1986,” in

S&E Indicators: 1989. The only exception is

scientific

“medicine, miscellaneous”. The CHI uses both
miscellaneous clinical medicine and miscel-
laneous biomedicine, whereas SCI integrates
them imnto one subject category “medicine,
miscellanecus”. Here it is classified under
clinical medicine.

In most Korean universities, dentistry, vet-
erinary medicine and nursing are usually
taught in separate colleges, apart from human
medicine.>? Quite often, veterinary medicine
is a department in a college of agriculture. It
is decided not to include either dentistry or
veterinary medicine

into the study, even

though they are subfields of clinical medicine
in S&E Indicators. They are covered in SCI
and in MEDLINE. EMBASE covers dentistry
selectively. However, EMBASE does not cover
veterinary medicine because it deals for the
most part with aspects of human medicine.’?

Nursing does not compose a part in the
present study, because it is neither a subject
category in SCI nor a subfield used in S&E
Indicators, EMBASE covers nursing selectively,
but MEDLINE covers nursing literature in its
database.

Chinese medicine (sometimes called herb

medicine or oriental medicine) is still an im-

51) The CHI developed for the
National Science Foundation (NSF) by Pinski
and Narin, and used for science literature indi-

in S&E Indicators. Each

subfield (e.g., Allergy) corresponds to the sub-

system was

cator tabulation
ject category (SC) assigned to a specialty by
SCI, probably because CHI tabulations are de-
rived from a fixed journal set of over 3,200
journals carried on the 1981 SCI tapes created
by the Institute for Scientific Information
(ISI). As
discrepancies exist between SCI’s SC codes and
CHTI’s subfield listings.

52) Tt divides science into 8 fields : clinical medi-

a matter of fact, some minor

cine, biomedical research, biology, chemistry,

physics, earth/space sciences, engineering/
technology and mathematics. S&E Indicators:
1989, Appendix Tables 5-23, 5—24, 5-25,
5-27,5-30,5-32,5—-33 and 5 —34.

53) For a university’s medicine related programs,
see Table 4.

54) DIALOG EMBASE Bluesheet (revised dJuly

1988), p. 72-1.
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portant part of medical practice in Korea,
and a few years ago a national policy decreed
that medical insurance plans would cover
costs incurred in Chinese medicine clinic just
as they would for western medicine.” How-
ever, the foundation for scientifically studying
Chinese medicine has not yet been strongly es-
tablished and it is very unlikely that scien-
tific research reports on Chinese medicine will
be published in the international journals
covered by any of the three databases used for
this study.se) There are 8 colleges and
universities with Chinese medicine program
(Table 4) as of March 1990. None of them are
national universities--a probable indication
that it is not nationally supported as an aca-
demic discipline. Only three universities have
both Chinese and western medicine programs.
The cooperative research efforts between two
medicines with different traditions are not yet
widespread.

In many cases, pharmacology and pharmacy
comprise a college separate from medicine.
Even so, there are also departments of phar-
macology and pharmacy in colleges of medicine
within the same universities. By the same
token, there are usually departments of bio-
chemistry, molecular biology, microbiology,
parasitology, etc. both in colleges of science
and colleges of medicine at particular
universities. This is merely an illustration of
how interdisciplinary the medicine field is and

how hard it can be to decide which subfields

to include and which subfields to exclude in
defining the scope of the medical literature.

In summary, all the medical specialties ex-
cept nursing, dentistry, veterinary medicine
are included in the present study of Korean
medical literature published in mainstream
non-Korean journals.

One thing to be noted is that papers are
classified into scientific subfields according to
the subfield of the journal in which they are
published. Quite often, two or three subject
category codes are assigned to a journal. For
example, American Journal of Neuroradiology
has radiology & nuclear medicine, and
neuroscience assigned as subject categories by
SCI.

4, Analysis of Data

Korean Mainstream Papers

Publication output. As a first step to ident-

ify Korean medical and
through SCI

chemistry papers

searching, total number of

55) So called Hanbang-Uiryo-Bohum (Chinese
medicine medical insurance) is in effect as of
February 1, 1987. Bogun Sahoebu Gosi [Official
Announcements of the Ministry of Health and Wel-
fare] (January 27, 1987), Article 87 5.

56) And there are only five Korean journals in the
area of Chinese medicine currently listed in the
Union Catalogue of Bio-Medical Journals, 7th ed.
(Seoul : Korean Medical Library Association,
1985, supplemented in 1988).
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Korean papers indexed in SCI database was
verified (Table 5). The total number of
Korean papers found in SCI for the ten-year
period starting in 1980 and ending in 1989 is
7,059. 23.0% (1,623/7,059) of Korean SCI
papers are published in chemistry journals.
55.8% (906/1,623) of chemistry papers, or 12.
8% (906/7,059) of all Korean SCI papers,
were published in the one and only Korean
SCI journal, the Bulletin of the Korean Chemi-
cal Society. The number of papers published
in that Korean journal has increased 5.7
times from 32 to 181 in nine years since the
journal entered the SCI in 1981. If 906 papers
in the Korean chemistry journal is excluded,
6,168 papers are published in SCI non-Korean
journals in ten years.

The numbers in Table 5 are bigger than
those in Table 1. For instance, according to
Table 5, the sum of SCI Korean papers for
five years from 1981 to 1985 is 2,287, whereas
it is reported in Table 1 that 1,561 Korean
sciences

papers verifiable for all

combined for the 1981 —-1985 period. The

were

major source of discrepancies seemed to be
that the number of meeting abstracts are not
excluded from Table 5. For instance, 70 out
of 109 urology & nephrology papers retrieved
from SCI were identified as meeting
abstracts. The number of meeting abstracts
included in the SCI varies a great deal from
a specialty to another, from a field to

another and from a year to another. The dif-

ference between the data collected in this
study and the Braun’s data is smaller for
chemistry, 546 and 522 respectively.

77777 of Korean main-
stream papers published in each year has
grown very rapidly during the 1980s. It has
increased by 9.04 times (1,384/153) in ten
years. The number of chemistry papers has
grown 11.2 times from 13 to 146 in those
years, and that of medical papers has grown
6.9 times from 47 to 323. The growth rate is
higher than the overall growth rate of
Korean science papers in chemistry and it is
much lower in medicine.

Medicine is a discipline of vast scope. Also,
compared to chemistry, it has a much larger
size of manpower engaged in various medical
specialties. For example, the number of medi-
cal faulty employed in Korean universities in
the academic year of 1990 was 3,620, whereas
the number of chemistry faculty was 49457
Thus, it is very disappointing to find out that
the absolute number of mainstream medical
papers produced by Korean researchers is not

much bigger than that of chemistry papers. It

57) Hanguk Taehak Kyoyouk Hyopuihoe. 1990
Taehak(kyo)

[Korean Council for University Education. Fac-

Haknyondo Kyowon  Myongbu.
ulty List of Colleges and Universities for the Aca-
demic Year 1990.] [Vol. 1] :Kukgongrip
[National and Public] : [Vol. 2] : Sarip [Pri-
vate]. (Seoul : Korean Council for University

Education, 1990.)
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is especially so, because the number of
Korean medical journals newly started, and
the number of medical papers published in
non-mainstream  Korean journals have
exploded during the 1980s.% Of 125 scholarly
medical journals currently published in Korea,
49 journals (40%) began publication during
the 1980s. The total number of medical papers
published in these journals as indexed by the
Korean Index Medicus for the period 1982 —1989
is 42,6693 Ip comparison, altogether 1,634
chemistry papers are published between 1980
and 1989 in three journals published by the
Society —Tuehan Whahak

Hoeji (the Journal of the Korean Chemical So-

Korean Chemical

ciety), the Bulletin of the Korean Chemical So-
ciety, and Whahak Kyoyouk (the Chemical Edu-
cation).’) The fact that there are 738 main-
stream vs. 1,634 non-mainstream (to be exact,
1,620 mainstream vs. 637 non-mainstream, be-
cause the Bulletin is a mainstream journal)
chemistry papers indicate that a major
portion of chemistry papers are in main-
stream. On the contrary, in medicine, there
are 1,236 mainstream papers and about 50,000

non-mainstream papers.

Korean Mainstream Medical Papers

Publication output. The numbers of Korean

medical mainstream

papers published in
journals during the 1980s as retrieved from

the three databases—MEDLINE, EMBASE,

and SCI —are presented in Table 6. Due to the
limitation of MEDLINE database for search-
ing the corporate source field for records
entered the database before 1987, zero record
was retrieved for the period 1980-1984. And,
altogether three records were retrieved for
two years, 1985 and 1986.

The number of medical records retrieved
different.

each databases is quite

MEDLINE and EMBASE

from
include some
Korean journals. The differences in number of
papers from Korean journals between the two
databases is simply a reflection of differences
in the number of journals covered by these
databases. The most numbers of records for
papers published in non-Korean journals are
retrieved from SCI for every year searched,
and the least numbers of records are retrieved

from MEDLINE. Because of the inconsistencies
in MEDLINE for supplying information for

-

58) Choon Shil Lee.
Journal Publication in Korea,” Bulletin of the

“Development of Medical

Korean Medical Library Association 20, no. 1
(June 1993). In press.

59) The first volume covering two years of 1982
and 1983 was published in 1986, and the latest
volume covered 1989, Korean Index Medicus
(Seoul : Korean Medical Library Association,
1986— ). '

60) Hoamsang Susang Huboja Chuchunsoe, Kwahak
Kisul Bumun @ Taehan Whahakhoe [The Report to
Recommend the Korean Chemical Society as a Can-
didate of Hoam Award for Science and Technology)
(Seoul : the Recommendation Team, 1990),
pp. 63—67.
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TABLE 6

NUMBER OF KOREAN MEDICAL PAPERS FOUND IN INTERNATIONAL DATABASES

MEDLINE EMBASE SCI
in non-K in Korean in non-K in Korean in non-K
journals® journals journals journals js. only®

1980 0 (0) 19 31 200 47
1981 0 (0) 58 30 231 56
1982 0 (0) 71 47 188 68
1983 0 (0) 18 44 130 65
1984 0 (0) 15 81 186 105
1985 1 (0) 24 89 179 95
1986 2 (3) 52 62 125 108
1987 42 (42) 109 94 171 184
1988 1 (111) 164 140 297 190
1989 152 (149) 138 190 292 323
Total 308 (305) 668 808 1,999 1,236

NOTE : The following DIALOG files are searched for each database.

MEDLINE : File 155 (1962 ~presnt)
EMBASE : File 73 (1974 —present)
SCI: File 434 (1974 —present)

Numbers of records of SCI do not include dentistry, nursing or veterinary medicine records, but
those of MEDLINE and of EMBASE may have one or two such records for each year.

*The corporate source field is searchable “beginning in Feburary 1987” and “not available in Files
152 and 153.” DIALOG MEDLINE Bluesheet (Revised February 1991), p.152~3. Numbers in ( )
are numbers of records found from CD—ROM version of MEDLINE. MEDLINE CD—-ROMs
are available from 1966, but records created before 1988 do not contain Address of Authors field.

"None of the Korean medical journals is indexed in SCI. The only Korean journal indexed in SCI

is the Bulletin of the Korean Chemical Society, a chemistry journal.
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countries of origin of a paper, the statements
used for MEDLINE searching was not as ef-
fective as EMBASE or SCI search
statements. Still, the differences in the num-
ber of records retrieved for papers from
non-Korean journals between EMBASE and
SCI require some explanation. For example,
records for which the first author’s address
is not in Korea is not retrievable from

EMBASE, but from SCIL
EMBASE does not index meeting abstracts,

retrievable

but SCI indexes meeting abstracts. Examin-
ation of overlap among medical records
retrieved from three databases, and investi-
gation of reasons for not retrieving certain
from a database are

records interesting

problems to look at, but it is not dealt with
in this paper.ﬁl)

Growth. Table 6 shows that there has been

obvious growth in the production of main-
stream papers by Korean medical researchers
(even though it is not comparable to chemis-
try). There was a much larger increase in rep-
resentation of medical papers in non-Korean
than in Korean

journals journals. The

numbers of medical papers from Korean

journals found in MEDLINE and EMBASE
fluctuate, rather than increase constantly over
the early years of the 1980s. However, in the
later part of the 1980s, it is in steady in-
crease. [t is because the number of Korean
indexed in MEDLINE

medical journals

increased from only one in 1980 to three in

1987, and several new English-language
journals which began in the late 1980s were
picked up by EMBASE.

Publication output by medical specialty. The

frequency counts of Korean mainstream medi-
cal papers in 47 specialties by publication year
are presented in Table 7. They are, in essence,
the number of postings returned by the
DIALOG system after each search statements
was entered for SCI database searching.
Altogether, 923 papers are published in 32
medical specialties of clinical medicine and 562
papers are published in 15 medical specialties
of biomedical research. A column total for
each year is always less than the sum of indi-

vidual rows for a column (eg, 1236<

61) The overlap among medical databases are dis-
cussed in detail in the author’s unpublished
paper “Overlap of Records for Korean Medical

Published in Non-Korean Journals

MEDLINE, EMBASE, and SCI

Databases.” Some of the possible reasons why a

Papers

among

record of a Korean medical paper is not

retrieved from a databases are listed in the fol-

lowing :

o papers are published in a journal not covered
by a database

o papers are published in a journal not classi-
fied under the subject category searched

o first author’s address is not in Korea

ono address field is in the record

opapers are not indexed because a paper is
from a journal screened selectively

o papers are not indexed because it is meeting
abstracts.
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923+562) because some records are coded
more than once in different subjects. On the
other hand, a row total is an exact sum of
individual years for each specialty. There are
four medical specialties in which not a single

was published by Korean medical

paper
doctors in ten years searched. Zero paper was
published by authors working in Korean
institutions in number of years in about two
thirds of specialties. Nonetheless, Table 7
displays that there has been a growth in
almost every specialty area of Korean medi-
cal research. Especially, pharmacology &
pharmacy, radiology & nuclear medicine, bio-
chemistry & molecular biology, and
biotechnology & applied microbiology are
medical specialties where Korean medical
researchers have published more than 100
papers in ten years. These are the specialties
to which much of Korean medical papers
were contributed constantly and increasingly
over the years.

Mainstream performance by medical

specialty. It is not adequate simply to com-
pare one specialty area to another by the
publication outputs in order to measure a
specialty’s mainstream performance. Publi-
cation practices differ from one specialty
area to another. The difference may be com-
plicated by a difference in the size of
researchers. One specialty area may be more
productive

in publishing research reports

than the others, not only in Korea but also

worldwide. The number of journals covered
by SCI varies a great deal depending on
specialties. For instance, in the year of 1988,
SCI indexes only four journals for andrology,
but indexes 151 journals for biochemistry &
molecular biology.ﬁz)

A careful analysis design that reveals the
traits which exist only in Korean medical
papers is required to determine the degree of
mainstream

performance of a medical

specialty. Therefore, the relative size of
Korean mainstream papers among all the
mainstream papers of a specialty is calculated
(Table 8).

produced by

For example, 17 papers were

researchers  who
0 63)

Korean
specialized in allergy from 1980 to 199
This is 0.092% (17/18,460) of total allergy
papers published in SCI journals by scientists
in the world during the same period (i.e., per-
centage contribution from Korea to the SCI
“allergy” database). The 17 papers are 0.93%
(17/1,842) of total mainstream papers
produced by Korean medical researchers dur-
ing the same period. The 18,460 SCI allergy
papers are 0.52% (18,460/3,57,737) of total
World’s

mainstream papers produced by

scientists in those 47 medical specialties.

62) The number of journal titles indexed by SCI in
1988 is given in (
Table 7.

63) The database search was made to include one

) after each specialty in

extra year, 1990.
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Thus, the Korean scientists in this specialty
produced 1.8 times (0.93%/0.52%) of the
number of papers that they were expected to
produce, if they were to publish papers in the
same proportion as the world's allergy
specialists did out of total mainstream medi-
cal papers.

As a matter of fact, percentage share of a
specialty, out of the total number of papers
published by Korean researchers from 1980
to 1990, is high in the above-mentioned four
medical specialties. However, if the ratio of
the percentage share of Korean scientists in
relation to that of world’s scientists is
computed, one specialty, biotechnology & ap-
plied microbiology, shows an extremely out-
standing mainstream performance. Korean
scientists in this specialty produced 15.7
times of the percentage share achieved by
world’s scientists. Biomedical engineering was
next with the ratio of 3.75, and dermatology
& venereal diseases was the third with 3.02.

The ratio larger than one implies that
Korean researchers in the specialty area has
performed Dbetter in mainstream (i.e.,
produced more mainstream papers) than
expected. There are 20 medical specialties
with the ratio larger than one. Pharmacology
& pharmacy, and biochemistry & molecular
microbiology have ratios slightly larger than
1. That is, their mainstream performances
are not so much impressive as they are

indicated by the absolute number of main-

stream papers published.

Korean Mainstream Chemistry Papers

Similarly, crosstabulation of mainstream
chemistry papers by six subfields of chemis-
try64) and by publication years are shown in
Table 9. The Korean journal, Bulletin of the
Korean Chemical Society is coded under the
subject category “chemistry” in SCI database.
Thus, the number of papers found in “chemis-
try” subfield is sorted into two groups : one
group from the Korean journal and the other
from non-Korean journals. Organic chemistry
has been the biggest contributor of Korean
mainstream chemistry papers during the
1980s. Also mainstream publication output
by physical chemistry has been superior to
other chemistry subfields. The ratio of the
percentage share of Korean chemists in re-
lation to that of world’s chemists is bigger
than one for these two chemistry subfields
(Table 10). The ratio is 2.03 for organic
chemistry and 1.45 for physical chemistry

respectively. Thus, it can be concluded that

64) The classification of a subfield into chemistry
follows the system used in S&E Indicators
However, polymer science is not included. The
wording of a subfield is in the form of a sub-
ject category as it appeared in “Source

publications arranged by subject category,”

SCI 1988 Annual @ Guide and List of Source

Publications.
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the mainstream performance of Korean
chemical research heavily relies on the re-
search done in organic and physical chemis-

try.

5. Summary and conclusions

The major task of the present study has
been the identification of Korean medical
papers as recorded in three databases, SCI,
EMBASE and MEDLINE. The identification
of papers (search strategy) was very database
dependent. A Korean paper was defined as a
" paper written by researchers, at least one of
whose addresses is in Korea. A medical paper
was defined as a paper in any of the scientific
subfields listed under clinical medicine or
under biomedical research in Science and Engin-
eering (S&E Indicators).

The database searching, prepared and con-
ducted as described in the search strategy sec-
tion, has identified 308 and 808 mainstream
papers each from MEDLINE and EMBASE.
236 medical papers published in non-Korean
journals of SCI has also been identified. There
exist differences in the number of records
retrieved from three databases, because differ-
ent numbers of journals and different types of
documents are indexed in each database, and
because the characteristics of search keys used
in each database are different. The SCI search
resulted in the most number of records for

every years studied. Especially in the later

part of the 1980s, a larger number of Korean
papers are indexed in SCI.

The analysis of retrieved data has shown
that mainstream publication output of Korean
chemistry during the 1980s (1,620papers) is big-
ger than that of Korean medicine (1,236papers)
Percentage contribution from Korea of SCI
medical papers is merely 0.051% (Table 8). On
the contrary, the percentage contribution of
Korean chemistry to SCI “chemistry” data-
base is 0.305% (Table 10). In other words,
Korean chemists have contributed six times
more to mainstream world chemistry than
Korean medical researchers have contributed
to mainstream medicine.

The growth rate of mainstream papers
published by Korean scientists in the 1980s is
also higher in chemistry (11.2 times) than in
medicine (6.9 times). The growth rate of
chemistry was higher than that of all sciences
combined (9.04 times), and the rate of medi-
cine was much lower.

Among 47 medical speciaities examined in
this study, pharmacology & pharmacy, radi-
ology & nuclear medicine, biochemistry &
molecular biology, and biotechnology & ap-
plied microbiology have produced the most
numbers of mainstream papers. When the per-
centage share achieved by Korean researchers
in each specialty is compared to that by
world’s scientists in the same specialty, the
biotechnology & applied microbiology has
shown an extremely high ratio. The specialty
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is a very small area of medicine. 20,213
papers have been published from 1980 to 1990
worldwide, making up 0.57% of all the medi-
cal literature covered by SCI in the period.

8% (163/20,213) of

published by researchers located in Korean

these papers are
institutions. (Usually, less than 0.01% of
mainstream papers are produced bv Korean
researchers in other specialties.) Another
specialty with a relatively high ratio is
biomedical engineering.

It is speculative whether the increase in
the production of mainstream medical papers
is due, to a certain degree, to the research
papers  originating in  specialties  of
biomedical research than those in clinical
medicine. As medicine becomes more
multidisciplinary in nature, the number of
medical faculties with non-medical training is
increasing. It is also speculative whether
they are more prolific authors of mainstream
medical papers than' faculty members with
regular medical training. In another context,
it may prove to be true that mainstream
medical papers are published more by Ph.D's
in science and engineeringGS) than by Ph.D’s
in medicine or by professional degree (MD)
holders. Then, foreign education and training
received by Korean researchers may be a
major contributing factor to the variation
mainstream performance of Korean sciences.
For example, the better performance of Korean

chemistry in mainstream might have been

supported by a larger base of chemists trained

abroad.

6. Suggestions for Further Research

As an extension of the observations made in
the present study, an in-depth approach to
understanding characteristics of mainstream
authors, papers, and journals where the papers
are published are needed to be done. First, we
need to know the characteristics of main-
stream papers and journals in which Korean
medical research papers appear, and of authors
contributing to the mainstream journals, be-
cause this information will provide possible
increase in their inter-

insights into the

nationally recognized research output. Sec-
ondly, whether there has been any change in
the characteristics of mainstream papers and
authors over the time is an important issue.
Thirdly, it would be very useful to know
whether Korean medical papers in mainstream
non-Korean journals are cited more than those
in  mainstream Korean medical journals.
Fourthly, it would be also useful to know
whether Korean mainstream authors have the
same literature use pattern as international
authors. The present paper is a preliminary
report to provide factual, and insightful, infor-

mation which will be helpful to conduct a

65) Almost all of them are expected to hold foreign
Ph.Ds.
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series of studies suggested.
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